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STATE OF COLORADO, UNION CARBIDE CORPORATION*
,

AND UMETCO MINERALS CORPORATION - t.

URAVAN SUPERFUND AGREEMENT
,

The State of Colorado, Union Carbide Corporation and Umecco Minerals
Corporation (a wholly-owned subsidiary of Union Carbide) have reached
agreement on a plan to reclaim and cleanup the Uravan uranium mill in Uravan, '

Colorado.

This agreement, though signed by the parties, has not yet been approved by the ,

court. On November 4, 1986 a 30-day public comment period began, during which
time comments from the public concerning the sectiement agreement will be
welcomed. At the close of the public comment period, all comments will be
presented to Federal District Judge Jim R. Carrigan for his review. Following-
the review, the settlement agreement will be finalized and submitted as an -

order of the court.

The agreement settles a "Superfund" suit brought by the State of Colorado for
natural resource damages, state-incurred costs, and cleanup of the nearly 1.5
square mile uranium mill site. This suit, one of seven filed against various

~

companies by the State in December, 1983 seeking natural resource damages, is
the first of the seven to be resolved.

The agreement involves land and water conveyances and expenditures ~ by Union-
Carbide and Umetco having an estimated value between $40 to $44 million.
Moreover, the agreement entails no net . cost, now or in the future, to the
taxpayers of Colorado.

Under the agreement, Union Carbide and. Umetco will perferm remedial activities ,
'that the parties agree are appropriate to cleanup this site. Major elements

of the work to be performed under this agreement include:

o Reclamation of nearly 10 million cons of radioactive tailings (the
by product of uranium ore processing). This reclamation will involve
placement of a 10-foot thick cap on existing tailings piles. The cap
is designed to maintain the stability and integrity of the tatlings-
contain' ment system for thousands of years.

o Con s t ruc t i.an if a state-of-the-art disposal system comprised of a
series of in kpendent clay pods. This system will be used to dispose
of highly saluble radioactive crystals. This pod system is designed
to withstand natural erosive forces for thousands of years.
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& o - Removal of more than 1.$ million cubic yards of solid waste generated ;* *

by milling operations and presently situated in ponds along the San.'' ,
'

i
' Miguel River. The waste will be place in secure disposal areas' away4

from the river.

N ' '

.o Placement of a seepage. collection and groundwater cleanup program.

o- . Implemen ta t ion of a soil cleanup program in the mill, town, and
adjacent areas.

-o Restoration - of the San Miguel River Valley to its uses prior to,

contamination.

p o ' Reclamation and revegetation' of areas disturbed by the removal, i

relocat' ion and cleanup activities. :

Accompanying materials include photographs of the site and drawings of
pertinent design elements of the work to be performed under the agreement.
Under this agreement , . the State of Colorado has received . $450,000 and will
receive. an' additional $2.3 million from Union Carbide and Umecco- as
reimbursement: for state-incurred costs, settlement of natural resource damage
claims, and future State oversight of remedial activities.

The State will also receive:.

o Vested water rights in the San Miguel River held in trust to, protect
any member of the public whose water rights may have been injured by
contamination.

.o. A conveyance from Union Carbide and Umetco of senior non-consumptive
water' rights (i.e., power rights) to -Colorado for the State's
in-stream flow program which preserves the river's ecology.

o A conveyance to Colorado from Union Carbide and Umecco, for transfer
to the . Na ture Conservancy, of approximately 200 acres of pristine
river bottom land for a cottonwood and willow tree nature preserve.

|: o The opportunity, at Colorado's option, to utilize areas at the Uravan

i
site for disposal of radioactive wastes from the Denver Radium Sites

|| and the Colorado School of Mines, at no net cost to Colorado, for the
! acquisition of an appropriate site.

The agreement included in a proposed Consent Decree, has been made available
; for a thirty (30) day public comment period commencing November 4, 1986.

Written comments regarding the Consent Decree and/or clean up plan should be
, addressed to:
!

'

Mr. Thomas looby
Director of Remedial Programs
Colorado Department of Health
4210 Eas t lith Avenue

| Denver, CO 80220
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Copies, of '_tt.e pending Consent L Decree, ' which describes ' the agreed-upon.' remedye
., s

- - in detail, are available _ for public inspection at the locations- listed below,

i

INFORMATION REPOSITORIES

Nucka Public Library - Denver Public Library
'

P. O. Box 63 1357 Broadway'
Hucia, 00 =81424

_

Denver 00 80203 ;

Telephonei 864-7664 Te lephone : 571-2000 ,
,

Naturita Public Library Of fice of the Attorney General ~;

P. O. Box 466 CERCLA Litigation Section
Na turita , 00 -81422 One Civic Center Plaza
Telephone:- 865-2848 1560 Broadway, Suite 250 i

Denver,-CO 80202
Montrose Regional Library Telephone:- 866-4343 ,

Zerma Kinkel 866-4344
434 S. First & Uncompaghre Street
Montrose. 00 81401 Colorado Department of - Health
Telephone: 249-9656 Of fice of Health Protection

4210 East lith Avenue
Mesa County Library Denver, CO 80220
Terry Pickens Telephone: 320-8333
Reference Department
530' Grand Avenue
Grand Junction, CO 81501

, ,

Telephone: 243-4442
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- URAVAN WASTE CHARACTERISTICS'.
~

'
-

..
. _

,

: Solids Components Volume
''

..
, .

: Uranium Mill Tailings radionuclides', heavy metals- 10,000,000 tons

Neutralized-Sludges radionuclides,. heavy' metals 150,0001cu6ic yard

Contaminated Soils some radionuclides, heavy metals 345,800 cubic yard >

.

Raffinate Crystals ammonia aluminum sulfate, some 1,010,000 cubic yard]
radionuclides, heavy metals,

' '

highly soluble

Liquids Components ' Volumes, Flow Rates-
f

I

Ponded Raffinate high total dissolved solids, heavy- 30,000,000 gallons

i metals, radionuclides, ammonia
i

; Tailings Liquid Unknown, 30 gpm" "

i
t

; Hillside Seepage Unknown,'30 gpa" "

" "
i Contaminated Groundwater Unknown

Precipitation Runoff total suspended solids Calculated, Occasiond'
_

.
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Pt/
t~u - URAVAN REMEDIAL ACTION' PLAN MAJOR ASPECTSf.

t

j

.. . .. ...

Zero Point Discharge to San Miguel' River~

.

o

a

Groundwater Cleanupo-
.

o; Soil Cleanup

-'o . Tailings Pile Stabilization and Closure

Cleanup of River Valleyo
:!s

Waste Containment (No Releases)o .

!

>

Monitoring (Long Term)1

o

;.

i

.o Contingent Actions

.

o

' ~ ' ' ' ' * * - =_ , ,.,
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t URAVAN REMEDIAL ACTION PLAN - SOLIDS-"
>o *

-
, . .

'

' ' .
,.

.

;
'

Atkinson Creek Crystal Pile

e . excavate to Burbank Crystal Repository'

Club-Ranch Ponds

excavate crystals and soils to Burbanke
Crystal Repository ,

River 1 Ponds

e- excavate to Tailings Piles

. Plant Area
excavate contaminated soils to Tailings Pilese

Town Area

excavate contaminated soils and discrete tailingse
to Tailings Piles

-

Town Dump

investigate and remediate as requirede

CLUB MESA

Tailings Piles 1,2,3

three meters of cover on sides, allow settlemente
clay cover on top, place final rip-rap on top

Spray Evaporation Area

remove cqstals to Burbank Crystal Repository, clean-e
L

up contaminated soils and remove to Tailings Piles-

|
Neutralized Sludge Piles-

remove sludges and contaminated soils to Tailingse
L Piles
r
i Mine openings

e seal openings-
.

Burbank Quarry / Crystal
Repository

{ excavate rip-rap for Tailings Pile cover, disposee
crystals in engineered pods, and cover

1'

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



URAVAN: REMEDIAL-ACTION' PLAN - LIQUIDS; :
'

'

"'_ RIVER VALLEY,

Contaminated Groundwater-
,

e p pod from club Ranch Pond area,
d posed in lined evaporation ponds
(45 acres) in the. Club Ranch Pond area ,

Lined Evaporation Ponds

e 45 acres in Club-Ranch Pond Area, leak detection, e

for evaporation of all contaminated liquids .

Club Ranch Pond Liquids
;

e . evaporated in-place

CLUB MESA

Hillside Seepage

e collected by improved (lined |, expanded seepage
collection system, disposed :.n evaporation ponds
in River Valley.

Tailings Pile Seepage-
[ Toe Berm)

,

1

i e collected and-disposed in evaporation ponds
! in River Valley ,

! Tailings Dewatering Liquid
|

pumped from dewatering wells to evaporation| e
L ponds in River Valley

'

-Surface Runoff
'

l

| e collected in channels and routed to storm-water
i retention ponds

,

t

!

.

.
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FEATURES AT THE URAVAN URANIUM MILL "' t . :
; g.,
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U.S. Nuclear Regulatory Commission
.,

*- H Oe are pleased to send the '

attached material in response '

P *
, to your recent request. j.

,

o -

Please feel free to~ call on o -

.

,

us any thN t,e may t.c of @ |

~further 50rvice. 1
,

.
o n *

.M
'3-*n a

N m'

N b
,

~

p, fROM. Albert J. Hazle, Director I
'

_
,

| DATE: December 2, 1986
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Union' Carbida Corporation /Umecco Minerals Corporation'
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For the Uranium Mill at Uravan, Coloraco;c
-

.

' ;
i !

, e

'I

|

|1 - Decemoer 15, 1956
(<
,

; .4 "

rs,
*

r!
A t

~

|'' Albert J. Hazle, Director t

Radiation Control Division

~ Kenneth L. K. Weaver
-e-

'( Uranium Recovery Unit Leade r .

-

i

e

5

\

J |

|

) S'|O '|$7 c ti c) Uf II
,

1

e 4 s ..,. , , . . ..,a. u, . . _ . . r _ - -



; ; .; . ,:: ' s - , ,. . .. . c.a ; '. . ,:.. s a,n . .e w. , ,* - <<? < .i;. , ,

|f5
p.; (

, ,

URAVAN'' URANIUM MILL"

1

i

|
'L FINAL LICENSING STATEMENT'

|

d j
<

J
.:1. .;

- 1.0 INTRODUCTION 1-1.

,

,

2 ' 0.- .BRIEF' PROJECT DESCRIPTION 2-1 l.

{ 3.0 SUMMARY OF EVALUATIONS bY LOCAL, STATk, AND. FEDERAL AGt.NCIES 3-11

i-

**** - Safety Evaluation Detailed Table of Contents 4-ib,
b 4.0 SAFETY EVALUATION. 4 -1

r=

- **** E7vironmental Assessment Detailed Table of Contents 5-i
,;.

|5.0- ENVIRONMENTAL ASSESSMENT 5-1 ..

' 6.0' . FINDINGS'0F FACT, CONCLUSIONS OF LAW, AND ORDER 6-1 |

" ~ **** License Decatted Table ot Contents 7-i i:

7.0 - LICENSE 660-02S . 7-l !

,

'8.0' FINANCIAL ASSURANCE ARRANGEMENTS 'c-1
,

,

9.01 SPRING CREEK MESA GEOTECHNICAL AND HYDROGE0 LOGICAL REPORT. 9-1

E 10.0- RADIATION RULES WHICH APPLY DIRECTLY TO URANIUM MILLS 10-1
;

11.0 REFERENCES- 11-1
.

, I

4h

l

t

h,

al 1 .

c ,
'

o
|

#,

$

-.

.

|:'
.

4 9 & b -- -- & e- -- -4 e.- h a- -I yw f , bY v ,- ie



m.. 'c.'U ' -O.W . .? "A. _ , :
'

-';, .. r;
. .

* . % - A ., , , ,<

1.
^

f , .,. , . ,4 ,

-

URAVAN' FLS- Dec :b3r 19,' 1966 Pags 1 - 1
# +

,

I' '.0 INTRODUCTION .} .. l

Umecco Minerals Corporation ("Umecco") nas owned racilities at,

Uravan, Colorado since 1928, through its parent corporation, Union,..

j Carbide Corporation ("UCC"). Umecco and UCC are generally referred
, . to as "UCC/Umetco" throughout this Final Licensing Statement.

e; tiis Final Licensing Statement ("FLS"), written by the staff of the j
Radiation. Control ' Division (the " Radiation Division"), Colorado |

*

;. Department ot Health .(ene ." Department"), presents a briet
description of the Uravan facility, a description of the review and

" . hearing process, and a summary of health and environmental issues
! - which have been addressed.

[ Colorado Radtoactive Materials License No. b60-02S, signed
,

De cembe r . 19, 1986,. accompanied by this Final Licensing Statement , ;

constitutes the Department's final 11 censing decision.
< >

' This FLS was based on review of numerous documents,_ including the
'updated Radioactive Materials License Application, tne upcated

Environmental Report, and other technical reports.'

Adjudicatory-s tyle public hearings were held at Nucia, Colorado
^,C - Augus t 21-22, 1984 and November 19-20, 1984. The formal record
.; closed Decemoer 17, 1964. The record was reopened Octooer 31, 1960 '

? through December 4, 1986 to receive comments on supplemental
. informatton. '

.

All documents and records pertaining to ents action are availaole att

Room 355
S' Colorado Department of Healtn

4210 E. lith AvenueL
e

Denver, CO 80220.
i

For additional copies of this FLS or for further information, pleasee

' contact Ken Weaver, Principal Health Physicist, Radiation Control
| Division.at: (303) 331-4800.
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~2.0 Brief Project Description

: .,

4 The Uravan uranium site, controlled by Umecco Minerals
Corporation,. Inc. , a wholly-owned subsidiary of Union Caroidee o

Corporation,'.is locateo approximately 90. miles southwest of^
-

nr Grand Junction, Colorado, along State Road 141 in Montrose
County within the canyonlands section of the Colorado Plateau.

; The mill is situated along the canyon of tne San Miguel River
and recovered uranium and vanadtum f rom ores mined underground'

. in the Uravan Mineral Belt. - Figures 2-1 and 2-2 snow then
regional setting and local vicinity.''

'

.!
.The mill f acility is divided into two parts. The 8 Plant is jJ

located on a canyon plateau bench where Hieroglyphic Canyon j

[ joins the SanLMiguel River. Ore arrived by truck and was placed j

Q1
either in a s torage bin or selected stockpile. At the B Plant i

;
the ore was crushed, ground and teacheo by acid. The tatilngs |

P disposal areas and rattinate. spray evaporation were located
'

p; southwest of the B Plant on the plateau.

( The A Plant is directly b'elow the B Plant on the canyon floor
'

beside the river and adjacent to the town of Uravan.' ,

Uranium-vanadium separation by ion excnange and solvent i

extraction, product drying and packaging,- and maintenance worn |,

occured at: the A Plant. !-

Figure 2-3 is a flow chart of the mill process for reference
throughout this FLS (00-780831:3-7).

The town of Uravan, extending in both directions along th3 river
from the mill, is also UCC/thetco property. Uravan was a ;

p housing complex f or company workers and contained other !
!- facilities such as a boarding house, store, elementary senool'

and recreation hall.
4

[^

| ':
New disposal of uranium tailings and waste liquids was proposed i

across the San Miguel River on Spring Creen Mesa (U-18 tract).'

-Details and the State's decision are in Section 5 of this FLS.4

For reference throughout this FLS the uranium radioactive decay
i series is presented here as Figure 2-4. A detail of -ene radon

decay scheme is presented as Figure 2-5.

| Sections 4 and 5 provide more detailed description of.the
|

project and site. Cleanup and reclamation for all UCC/Umecco
p property at Uravan are described in the Remedial Acti*on flan

incorporated as LC 11.1 in ene new Radioactive Materials License'

660-02S.'
.
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b 3.0' SUMMARY OF CVALUATIONS BY LOCAL, STATE, AND FEDERAL AGENCIES |

5 |

Q To resolve issues and occatn seditional information required |

participation of many agencies. Site visits oy stati memoers of tne j
,, State Departments of Healta and Natural Resources were made. Keview*

,

corresponcence is on file at tne Radiation Divtston. Much of this |

correspondence is listed by agency in Section 11 of this FLS. j
i

I 3.1 LOCAL AGENCIES |
'

local agenctes participated in review of the project witn respect to.

impacts to local services, environmental impacts, benefits and costs'

to the affected counties.

3.1.1 The Montrose County Board of Commissioners reviewed land uses and

endorsed license issuance.

3.1. 2 The Town of Naturita Board of Trustees passed a . resolution-

supporting the mill license renewal application and encouraging
,'; license issucce.

.

3.1.3 Town of Nucla representatives partacipated in numerous discussions.
i

* '

3.2 STATE ACENCIES

For the State of Colorado, the Department of Health has sole,

authority for the issuance of Cne Radioactive Materials License.
The mill operator must also obtain several other State permits. <.

During the review of cne radioactive materials license appitcatton,
numerous State agencies have servod as sources of information on
hazard potential, dam construction and stability, natural resourcesa

protection, and socioeconomics, and have provided comments on ene
license application, tne environmental report, and supporting
documents.

D 3.2.1 Colorado Department of Healtn (the " Department")

||
The Air Pollution Control Division ( APCD) provided memoranda
relating to air pollution f rom construction and operation.

The Water Osality Control Division (WQCD) analysed impacts on ground
and surface waters. Contamination of surf ace and ground waters by
seepage from the tailings and evaporation ponds was reviewed
thoroughly by an independent consultant in cooperation with Water
Quality Control Division members of the Tecnnical Review Committee.*

.

.

Numerous changes to the proposed water management and water1
"' monitoring programs had review and concurrence oy WQCD statf.

The Radiation Control Division, Denver Raatation Control Section
evaluated radiological and otner impacts to tne numan environment

i during and af ter mill operation. The applicant's proposals for mill
L'- decontamination, decommissioning and reclamation or tne tailings and
I residue areas were carefully evaluated using the criteria in the

State of Colorado " Rules and Regulations Pertatning to Radiation
Control", 6 CCR 1007-1-1 e_t, seq. (see Section 10 of ents FLS).t

.

|+t

'

h. . . * * i
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,4 Attention was given to workplace radiation protection and ;

N monitoring. Requirements for the radiological monttoring of air,
'

;

water, soil, plants, animals and persons nave been estabitshed by*

'c conditions of licensure prepared by the Radiacion Divtsion staff. ic
I

.

'j The Radiation Division coordinated the evaluation of all agency and |

1 public comments. The Radiation Division recommended cue final
3: Department licensing decision. ;

9

.The Hasardous Materials and Waste Management Divilion evaluated mill
site ane waste etsposal alternattves and recommendea license I

a$ conditions relating to additional seepage control metnods,
decontamination and reclamation standarde, and facility ground water

S monitoring. In addition, tne Division worned with Montrose County
,,,
*

in determining Cartificate of Designation status.

~ '

S The laboratory Division. Chemistry Section reviewed the
' environmental report and the license application with regard to

ri chemical processes and hazardous matetials.
;:

O 3.2.2 Colorado Department of Natural Resources
.w
.d .

$ The Colorado Geolonical Survey evaluated the geological,
G geohydrological and setsmic aspects of the project. Extensive 3

h geologic review of tailings impoundment alternatives was made. .

Q Numerous site visits were conducted.

The Division of hater Resources (State Engineer) reviewed surtaceg .,
'

and ground water rights and approved well permit applications. Ine
,

Dam Safety Branch reviewed the proposed tailings dams for compliance
\ with the "Coloraco Rules and Regulations for the Construction or.

" Dess". |
.

The Division of Wildlife was consulted on tnose portions of the
environmental report which address potential ef fects on local .

.; wildlife and wilditie habitats from the mill, primarily the new
y- disposal areas.
[.4

|' . The Mined Land Reclamation Division reviewed the reclamation program
for the tailings disposal area. As tne proposed mill is not.

/* . associated with a mine, the Mined Land Raclamation Board does not '

have direct jurisdiction over reclamattor, or tne site out issues
i 'g necessary permits for quarrying operations.

d The Division of Mines commented on tne application with respect to
(; safety and the safe handling of hazardous enemicals. ,
wi
j 3.2.3 colorado Department of Law

,

Tne Of fice of the Attorney General ( AGO) reviewed legal aspects of,

the applicant's project, and evaluated tne reclamation and long-term'

; ', care financial assurance agreements between UCC/Umetco and the
Department. The Uravan Consent Decree and Kemedial Action Plan were
negotiated by the Department of Law. The Findings of Fact.

,

Conclusions of law and Order in Section o of tnis FLS were prepared'

I in conjunction with the AGU.'

,

i .,

'
.

e

[.;
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,

h 3.2.4 Colorado Department of local Af f airs, Division or local Government

b commented on socioeconomics.
5

|- 3.2.5 The Colorado Department of Highways revtewed impacts to regional
;, seconoary roacs occurring as a result of ore and mill product

hauling.

3.2.6 Colorado Historical Society

The Of fice of the State Historian and the State Archaeologist
}| studied tne project's potential ef fect on archaeological sites,

g particularly the proposed new disposal area, and reviewed the
( archaeological evaluation supattted by the applicant for
y significance.

h,'
~

3.3 FEDERAL AGENCIES-

t

L Since February 1,1968 the State of Colorado has held licenstng
j authority for uranium mills. On April 20, 1982, Colorado signed an

amended agreement witn the U.S. Nuclear Reguietory Commission (NkC)
continuing full authority for uranium mills, as required by tne

| Uranium Mill Tailings Radiation Control Act of 1976 (PL 95-604).

Although the NRC has transferred its autnority to the State 01
Colorado, its tecnnical expertise was obtained to address certain

,

aspects of the proposed project. Other federal agencies reviewed
r - and comumented on the application and the environmental report at tne
i specific reques t of the Department.

3.3.1 U.S. Nuclear Regulatory Commission (NRC)'

The NRC performed a radiological assessment of past operations and
an evaluation of the tailings management site and system.

,

~

3.3.2 U.S. Environmental Protection Agency (EPA)

The EPA reviewed and commented extensively on environmental
monitoring programs, tailings disposal, phasing of final reclamation
plans, mill safety, mill emissions levels, monitoring and control.

a
3 and of f-site radiological and chemical impacts.

*

3.3.3 U.S. Bureau o f Land Manacement (-BLM1

BLM controls parts of the licensed site, town, and adjacent tapacted
lands.

,

e

; 3.3.4 U.S. Mine Safety and I'.ealth Administratton (MSHA)
i-

k. MSHA, in the Department of IJbor, reviewed tailings dam stactitty
{ aspects of in-place reclamation of the existing impoundments and

reviewed tne proposed tailings cell design for Spring Creek riesa.,

:
't .

+

4
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SAFETY EVALUATION

TABLE OF CONTENTS
'
,

4.1 PROTECTION OF REALTH AND SAFETY AT UKANIUM MILLS.

.]

4.2 SCOPE OF HEALTH, SAFETY. AND ENVIRONMENTAL REVIEWS
?,

l
4.3 AUTHORIZED ACTIVITIES

,

4.3.1 Historical Background*

4.3.2 Facilities Description and Authorized Limits

4.3.3 Former Operations**

il 4.4 FACILITY ORGANIZATION AND ADMINISTKATIVE PRocEDUKES

4.4.1- Management organization
,

,

'

4.4.2 Radiation Safety Staff

4.4.3 Administrative Procedures

4.4.4 Inspections
,

'

4.4.5 ALARA Audit Program

4.4.6 Radiation Safety Training
,

>

'~
4.5 RADIATION SAFETY CONTROLS AND MONITORING

[ 4.5.I Airborne Emission Control Techniques
,

,,
t 4.5.2 Liquid Ef fluent Control Inchniques

j 4.5.3 Personnel External Radiation Dose Monitoring Program

4.5.4 Contamination Control Program

? 4.5.5 Protection Equipment For Pe rsonnel
!

4.5.6 In Plant Airborne Radiation Monitoring Program

4.5.7 Bioassay Program

4.5.8 Quality Assurance Program

o

.

6
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f:i
L' ' 4.6 ENVIRONMENTAL AND EFFLUENT MONITORING PROGRAM,

L .

4.6.1 Air Particulates, ;t-

>

4.6.2 Radon Cas>

s,.

/ 4.6.3 . Ground Water ;

: , .

I7 4.6.4 Surface Water
y .

% 4.6.5 Soils |
9
rs i

9 ' 4.6.6 Venetation i
,

3
-

7 4.6.7 External Canuma Monitorina
. . , , -

:

;j.y<

rC
ft 4.7 RESTRICTED AREAS AND ACCESS CONTROL ,

[

1,{ 4.8 EttERGENCY PROCEDUKES
I

i 4.8.1 Emergency Response Plan !
m
I; i.-

};- 4.8.2 Tailinas Impoundment>

:.
,

3 ' 4.8.3 Fire Prevention
p.
A 4.8.4 Hinn Winds
j

$ 4.S.5 Transportation Accidents

i-
f;{ 4.8.6 Process Spt11s

>
..

2 4.9 MILL DECOMMISSIONING
A
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U 4.1 PROTECTION OF REALTH AND SAFETY AT URANIUM MILLS i

i
''

The regulatory f ramework for a urantum mill is a c0mpinatton or
,

formal requirements in law, rule and license conditton khich Dand i

the licensee to employ sound practices and meet applic: pat standards. ;,

-,

L.I The Radiation Control Division (" Radiation Division") uses two 0= sic '

M' approaches to radiation protection.
e !

!

. First, minimum standards for protecting workers and tne public have |
' Deen adopted by the federal and state governments anu are to be mec ,

O by all users of radioactive material. These standards are
3 recommended by two expert groups, the International Commission for

Radiation Protection and the National Council on Radiationp ,

1 Protection and Measurements. Aeong the s tandards are annual inmits ,
c ;
N for radiation dose (in rem) and maximum permissable concentrations

*

i. (MPCs) of radionuclides in air and water for botn worxer and
I off-site environments. :

E

? Second, to prbvide additional protection for workers and nearDy
*residents, the Radiation Division uses the principle that any-

unneesssary exposure to radiation is to be avoided. This is called !

ALARA, which stands for " As Low As Reasonably Achievable", and is as

matter of techni_si judgement. Cost may be a consideratton in j

matters pertaining to ALARA.
,

The tiering of these standards is discussac in decati in Section 5.5,

of this FLS.
;

The basic goal is that every reasondole ef tort be made by the
'

licensee management to keep exposures and releases as far below
'. specified limits as possible. This is done by good p1'anning and I

' - practices, as well as by discouraging any departure from good
practices. The same basic goal and standards apply whether during
operations or reclamation activities, as reflected by this FLS. ,-

The Radiation Division recommends, as general background readtng f or
the interested members of the public, the International Atomic

p. Energy Agency publications listed in Section 11 (30-700000-01;
30-760000-07/ under General References and the U.S. Phelear

p[
j Regulatory Commission (NRC) guides, in particular NRC Regulatory i

Guides 4.14 (31G-800400) and 8.30 (31G-830619), for evaluating|q '
,

|f health, safety and environmental protection at conventional uranium
; milling facilities. Regarding worker safety as discussed in this +

; Section 4, NRC published a summary document, " Occupational
,

f., Radiological Monitoring at Uranium Mills" (NOREG/CR 3596) in
L Fe bruary 1984 (31G-840200).

,
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f' 42 $ COPE OF HEALTH, SAFETY AND ENVIRONMENTAL REVIEWS i

I
'' '4.2.1 The safety review of the licensee's previous Uravan operattons, !
Ji - which may be found in the Department's May 22, 1984 Preliminary

)
Executive Licensing P.eview Summary (PELRS, 00-640$22) and wntch is ;

>

incorporated here by reference, included evaluation of: i

k,+ -
4.2.1.1 LC 11.2 Procedures Manual for Plant Operations at Uravan, dated )

'! March 31, 1982, revised as of February, 1984 (00-820331-05), with an i

addition October 24, 1984 to descrtbe in plant monitoring during tne, , -

i indefinite shutdown; ;

y. !

h 4.2.1.2 LC 11.4-1, Procedures Manual for Environmental Monitoring at Uravan, j
;9 dated March 31, 1982, revised as of February, 1984 (00-820331-04); i

& .

subattted Dy- UCC August 31, 1978, (00-760631) i
.

;% 4.2.1.3 Environmental Report,
? and Updated Environmental Report, revised ,in full March 31, 1982 i

i (00-820331-13); , |
t 1

? 4.2.1.4 Ra'dioactive Materials License Appitcation, subattted March J1,1Yo4 |

I
1 (00-820331-01).
Fi
i 4.2.2 Compliance correspondence and tne compitance inspection nistory were
'. reviewed. Notable were visits of November 1979, November 16-20,
d 1951, April 12-14, 1963, July 1984, August 198$, ano July 1956.
$
' l, 4.2.3 Weerous meetings to discuss unresolved issuec are documented in i

1,; Department files.. l
,

14

; 4.2.4 This Safety Evaluation was based upon the state 01 Colorado "nules' i

and Regulations Pertaining to Radiation Control" (the " Radiation;' -

3 Rules"), and upon Department and U.S. Nucle'ar Regulatory Commission

{3 -
(NRC) regulatory policy and guides.

|

$ ; Specific provisions of the Radiation Rules are abbreviated in ents.

(- text a s 6 CCR 1007-1- x.y. z , e.g . , 6/CCR/1007-t- 1.0 " De f in t e t on s " . |
; j

(!)
LC 11.x refers to a given document in License conoteton (LC) 11,
the license proposals and commitments " referenced documents" l

,

condition in ene Radioactive Materials License. Suesections are,

,

j added either as "-y", e.g. LC 11.2-29 for LC 11.2, subsection 29, ,

y or as " y(s)", e.g. LC 11.4-1(30) tor LC 11.4-1, Suosection 30. I,

Much of this Section was prepared by Mr. Edd Kray from an earlier
j ' draft by Mr. Dennis Brown.

c
p,

,
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4.3 AUTHORIZED ACTIVITIES

4.3.1 Historical backa;round

.a
Mineral recovery operations began at the Uravan site in Avi5 wnen4

6 the Standard Chemical Company began processing ores for the recovery
3 of racium. In 1Y28, tne.U.b. Vanactum Company, a Union Caroide

Corporation (UCC) subsidiary, purchased the site and by 1936 was
/ milling for vanadium. Urantum and radium were at that time

$ discarded with the' tailings. The associated townsite originating at
p this time was named Uravan.

?:-;. In the early 1940's, the U.S. Army Corps ot Engineers undertoon
efforts to recover uranium from the tailings. This activity

(. conttnued until 1945 when, at the war's end, the need ot the

/' Manhattan Project _for uranium ceased. The mill resumed activity in

/, 1948 in response to buying by tne U.S. Atomic t;nergy Commission
i ( AEC) and operated until November 15, 1984. Since November 1984 the

mill has been on indetinite shut down, "stano-by" status,%

j Licensing of the mill site began in 1948 with the issuance of a
Radioactive Materials License oy the AhC. The old numoer was
changed in 1963 when the AEC issued the original SUA-673 license to
UCC. On February 1,1968, af ter seven amenaments by the AEC,
jurisdiction was transferred to the State of Colorado pursuant to an'

Agreement with NRC.

Since 1Y68, Amenoments 8 through 23 have been issued to UCC or
-Umetco. Radioactive Materials License SUA-673 expired July 31,
1975. In compliance witn the Raciation Rules, Union Carbace app 116.c

- for renewal June 20, 1975, more than 30 days prior to the expiration
* date, and continues to operate under a valic license pursuant to one

: " timely renewal" provision of the Radiation Rules, between 1975 and
1986 License SUA-073 was periodically updated witn respect to-

g

: operations, while cleanup and reclamation plans remained under
f negotiation.

By letter dated Maren 31, 1952, UCC submitteo, a t the request of Cne
Department, an updated application for renewal of a radioactive

g materials license to possess and use source materials at their
existing mill in Montrose County. On April 2, 1984, Innetco Minerais* - *

*

Corporation was formed by UCC. Amendcaent 20 was issuea eftective
; upon the transfer to Umetco, although financial assurance
| arrangements remain uncnanged pending renewal action.

j Amendments 21, 22, and 23 to Licence SUA-673 were issued subsequent
to the close of record on this itcensing action. Amendment 21

,

approved modified procedures for non-operating periods. Amendment'

22 required an irrevocable letter ot credit for financial..
'

assurance. Anendment 23 authorized construction of two lined waste
cells. Amenament 22 was appealeo in total. Amenoment 23 was"

appealed in part. New license 660-02S, Section 7 in this FLS.

* resolves all appeals of Amenaments 22 and 23.
.

2 This safety evaluation is a key part of the review and co'ntinual
'

updating or the' radioactive materials itcense. This review was used
in redrafting the license to reflect compliance history, current
status, and current procecures.

.
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4.3.2 Facilities Description ano Autnorized Limits
,

f I
4.3.2.1 Descripcion;;

" The overall layout of the town anc mill is shown in Plate 2.1-3 or
the licensee's updated Environmental Report (00-820331-13). The.'

close proximity of tne town anc atti is crimarily a funceton or tne
historical growth of the town and its ancillary facilities.'

%

$ The licensed Uravan Facility, as dertned in the consent Decree, to

f, . which reference is made in LC 11.1, encompasses more than 806 total
y acres including 79 acres of cattings disposal, u$ acres of etfluent
5 ponds and over 640 other acres including the mili and ore storage
y areas.
' 4.3.2.2 Authorised Limits,

1

3 LC 8.0 authorises possession, storage ano use.of natural uranium ana
associated decay products in the following forms and maximum amounts:'

I o Milling residues: Currently 12,500,000 dry cons (11,000,000
h metric tonnes)

o Millina refuse: unspecified quanctttes.

f o Uranius Concentrate Liquors currently stored on site:
e 4,100,000 gallons

o Uranium Product Concentrates currently stored on site 333,514
y pounds
r.

; 4.3.3 Former Operations'

y't The former process, including flow sheets (see Figure 4-3) is
i- described'in, Updated Environneental Report, Section 3 and plates

(* 3.2-1 through 3. 2-3. (00-820s3 t-13)
.

The Uravan operations consi m d of a conventional hot sulfuric acid
,

,

; leach processing plant, feaunnd a two-stage circuit anti separation

a- of the " pregnant" liquor from tailing through a counter-current
*! decantation circuit. Uranium was recovered and isolated from tne
I pregnant solution by ion exchange. The uranium was precipitated as

sodium or asumonium dturanate and calctned to U308. The-

,.

remaining pregnant vanadium sclution then progressed through ao
;; solvent extraction circuit productng a vanaatum solution
' concentrate. During notinal operations, the mill processes 1500 tons
k (1,350 metric connes) of ore anc produces $100 pounds (2300 ng) or
J uranium concentrate and 20-2),000 gallona (8 x 104 liters) or
l vanadium concentrate per day.
;
9 The B-plant, situated on the benenes of Ciuo Mesa aoove wnere

* Hieroglyphic Canyon joins the San Miguel River Club Mesa, included
ore storage, grinding and tatlings disposat, the spray evaporation

4 system, the sulfuric acid plant, and the process extraction up to
and including the counter-current decantation step.

The A plant, situated along the San Miguel River, included the
solvent extraction, ion-exchange, yellowcane prectpttatton ano'

dryi,ng facilities, the power plant, process water clarification,
.

radium removal, settling ponds, Club Ranch evaporatton poads,

} 1aboratory shops, warehouses and offices.

> .
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f 4.4 FACILITY ORCANIZATION AND ADMINISTRATIVE PROCEDURES

h' 4. 4.1 MANAGEMENT ORGAN 12AT10N ,

, ,

; Umetco Minerals Corporation (Umecco) was estaD11sned Maren b, ly64 !

; as a Delaware corporation. On April 2,1984, Umetco, a wholly-owned
L subsidiary of Union Carbade Corporatton, incorporated the tormer UCC
b Metals Division.
s
?s

4.4.1.1 Description
{[

( An organisational chart indicating hierarchy uncer UCC's Metals
s Division is included in LC 11.2-1. Revisions were submitted by

Umetco in March 1984 and November 1Y66.

O Purther information is ' documented in LC 11.2-13 describing the ALARA
program. It is enerein stated that radiation control policy isi

established by the 'hanager of occupational health", coordinateds

.
through the " operations group" and appited oy the individual at tne
f acility in charge of environmental control, industrial hygiene, and"

radtation monttoring.;

I UCC/Ilmecco states tnat tne radiation sarety of ficer (Rdo) anali

establish radiation control policy in regards to the ALARA program
(LC 11.2-3) . Coorotnation of policy shall be accompitsbed by tne
Director or the manager of occupational health through division and

i plant operatton management. Division and plant management are
responsible for the coordination of division policy. The plant
superintendent is responsible for approval and adherence to

procedures for operation of the plant in reference to the ALARA
concept.,

1

4.4.1.2 Evaluation

|' Details, including the authority and responsibility ot each level ot

h management in regard to development, review, approval,
implementation and adherence to operating procedures, radiation

|; safety programs, routine and non-routine maintenance activities, and
L changes in any of the above snould oe documented in LC 11.2.
? LC 18.5 requires an annual upd.ste of management assignments.
p
1

,

1

?

.
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3
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4.4.2- RADIATION SAFETY STAFF

4. 4. 2.' 1 Authority and Responsibilsties

a
,

! 4.4.2.1.1 Description ;

!.
t The radiation safety off'icer (Rdo) is nean cf tne radiation satecy

staf f at Uravan and as such is responsible for the development of
- and scherence to raciation safety procedures. The outtes ot ene x80

are described in LC 11.2 within section 13 dealing with the ALARA
- (As Low As kessonably Achievaste) policy.

il The duties assigned the RSO include implementing the ALARA policy;
j the autnority, in conjunction witn the appropriate level of

management, .co halt any operation deemed unsaf e; assuring necessary*

,
equipment is_available, well maintained and properly used;

J investigating unusual exposures, recommending remedial actions if
? necessary and documenting corrective actions; reviewing and

approving operating and maintenance procedures related to radiation.

safety prior to enett instigation; preparing and/or reviewing or
reports dealing with radiation safety; and on-the-job counselinga.

y regarding radiation safety.
A

l' Plant operations management is assigned responstotitty tor several
U facets of radiation safety in LC 11.2-13. The plant superintendent
? is responsible for approval and aanerance to procedures tor
0 operation of the plant in reference to the ALARA concept as well as
g deciding wnat actions are to De taken in cases or unusual exposures.

*[
No mention is made of other members of the radiation safety staf f,

j their numoers, qualttications or respoistbilities. .

,

4.4.2.1.2 Evaluation.

n

Although duties of the RSO are listed in LC 11.2-13 in connection
3 .~

with the ALARA Program, a more comprehensive explanation of the0

a radiation safety staff is needed for adequate evaluation. A itsting
of all members of the staf f, including technicians, together with au
full listing of toetr responstbt11ttes is necessary. Proceduresa

y presently in, force teave some confusion regarding overlap between
?- responsibilities of the RSO and the plant superintendent. 1.C 11.1
/ will address the RSO/ mill manager relationship. The RSO will have
|! autnority to issnediately halt any activity oeemed unsafe witnout
j consultation with other management. LC 19.1.2 requires this.
o

j 4.4.2.2 Qualifications
?

4.4.2.2.1 Description

[ UCC/Umecco's minimuta quaitticattons tor the R80 position are set
forth in the 1978 Environmental Report (00-780831), Section
6. 4 .1. 4. The qualifications incluce a B.b. degree in environmental .

'

engineering or related scientific fields or equivalent education,'

two to ttve years exper'tence related to industrial nygtene ana/or
,

radiation control, and one month * training in practical radiation
control or six nonths in actual urentum mill raatation control
experience.

L

L

L

L ~
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4.4.2.2.2 Evaluation*

i
'

The minimum qualatications for tne o u generally meet Department and
NRC guidelines as set forth in NRC Regulatory Guide (RG) 8.31. In !

t
addition to the qualifications listed by tne licensee, it to

,

1- necessary for the RSO to attend refresher training on uranium mill
j health pnysics every two years; LC 14.5 so requires.

h Minimum qualifications for health physics technicians and other ,

'

; members of the radiation safety statt are not dettned witnin ,

referenced documents as required. Proposed LC 14.6 requires#

specification of mintmum qualittcations in LC 11.2. |
!

{ 4.4.3 ADMINISTRATIVE PROCEDURES

4.4.3.1 Description :

L

The decision tsating process on the administrattve level is described
by the "organisation chart" in present LC 11.1-2 and in LC 11.2-13,
"ALARA Program".

.
,

!

Routine operating procedures are descriosa witntn Ucc/Umetco's two
Procedures Manuals, LC 11.2 and 11.4-1. The isanuals detail health", and safety procedures for radiological protection, describe
monitoring and reporting procedures, explain employee training i
programs for radtation safety, and dotati emergency response plans.' -

'

4.4.3.2 Evaluation

Although most administrative procedures as described are adequate to
provide for proper handling of issues related to radiological
safety, several areas descrioed celow are not acequately cocumented

' within the referenced materials. The Department will seek the
-

necessary definttion of administrative responstbtitties to oe
included within LC 11.2.,

>

The licensee is required by LC 20.0 to maintain a management control
program which includes written operating procedures, reviewed and

.,

approved by the R80 and tne Department, tor all aspects of mtli -

operations, including the radiation safety program and the<,

('. environmental monitoring and control program.
3

When non-routine maintenance procedures are necessary, preparation-

of a Radiation Work Permit (KWP) is required. LC 19.4 specities
P that these permits be prepared by tne RSO or his designee prior to
6 the start of any wort, or maintenance having raatattun safety
y implications and for which no written proc,edure exists. Specific
i radiological controls, such as protective equipment necessary,

monitoring required and/or personal hygiene measures prescribed, are,

specttled witnto the permit. The permits are retained, in ille, for,

- a minimum of five years. )y

Tne Radiatton Worn Permit program must De cescrioed witnin LC 11.1 I.

in greater detail, including: conditions for initiation of RWP
action, responstotlittes for implementation ot action, approval
procedures, monitoring criteria, employee training as to use, and I

record-keeping. LC 19.4 clarities Department requirements.
.

*
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A
p . 4.4.6 INSFECT10Ns
j

j RG 8.31, "Information I,elevant To Ensuring Tnat occupattonal
f; Radiation Exposures at Uranium Mills Will be As Low As is Reasonably-

{ Achievable" (31G-830$00) recommends an inspection and audit program
for maintaining occupational exposures ALARA.

;

f] For an operating at11, the program entalis daily, weekly ano montnty
4 -inspections to ensure proper implementation of good radiation safety
p', Procedures, including good houseneeping anc cleanup practices cuat

would minimise unnecessary contamination. For an operating mill,,

y daily walk througn inspection ot all worn and storage areas of tne
mill by the RSO or designated technician is suggested. A weeklys

/ inspection by the RSO anc the stil foreman to observe general
radiation control and to review required procedural changes is also

b( to be performed. The RSO must review the KWP and snitt log records

[ for radiation safety concerne. A monthly RSO review of daily and
'

weekly inspections, including a revtew or all monitoring and
exposure data for the month must be accomplished and incorporated+c

into a written monthly report proviced to the plant superintendent
and all department heads for their review.,

e
For a non-operattng at11, lesser f requenctes are appropriate..

.i

4.4.4.1 Desc ription

) UCC/Umecco's operational inspection program was ae:cribec in enetr
'- In-Plant Procedures Manual, LC 11.2. This program committed to

weekly inspections of tne yellowcake area and montnly inspections or'

,

all mill operations by a radiation safety technician. The RSO was
- committed to a quarterly review and written report to management on

.the ALARA program.

This program was moditied in 1985 for non-operating status.

4.4.4.2 Evaluation

j LC 2Y.0 requires weekly inspections Dy the RSO and review witn
management.

,

The program currently in ef fect is satisf actory for the indettnate
shutdown mode. A revised inspection program will be required prior
to restart of any operation or procuction.

,
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4.4.5 ALAKA AUDIT PROGRAM
7
.

{. Regulatory guidance (RG b.31) specities tnat licensee management
cause annual audits of the radiation protection and ALARA program to )

j be performed. All memoers of the audit team shoulo be Knowledgeaule 1

concerning the radiation protection program at the mill. The RSO l8

f.
should accompany the team out not be a member.

i

!

.| The audit report should examine and summarise data concerningt
I' employee exposure records, btoassay results, inspection logs,
i documented training program activt. ties, radiation safety meeting I

J reports, radtological survey and sampling data, overexposure ,

% reports, operating procedures review, trends in personnel exposures, {* and use and matntenance of exposure contr01 equipment, i
'

.
Recommendations of ways to further reduce personnel exposures should
be addressed.

4.4.5.1 Desc ription ;g

i Umeteo maintains an internal audit program. No commitment to nor ,

description of an annual outside audit program is given Dy the
licensee. c

4.4.5.2 Evsluation

An acceptable audit program is prescrioen by LCs 29.3 and 2y.4 *

Details of this program will be required to be included in LC 11.2. -

An independent outstoe attort is required tor Coloraco's otner !

operating conventional uranium mill license. Either or both an
internal or external erfort is acceptacle for tne incefinite !
shutdown, non-operating mode. ;

4.4.6 RADLATION SAFETY TRAINING
>

The Radiation kules, in RH 10.3, require that, prior to starttng -

their jobs, all individuals working in or frequenting any portion of
a controlled area receive instructions, including Information on,

L inherent risks of exposure to radistica and proper safety procedures
for minimizing exposure."

NRC Regulatory Guide 8.31 (31G-830500) specities cne content of ents
| training which should include provisions for personal hygiene,
l including wasning,' contamination surveying prior to eating or
p leaving the site, instructions for wearing personnel monitoring
a devices and respirators, and instructions for good nousekeeping ano
L for cleaning up dust and spills. Information on fundamentals of
.; health protection, facility provided protection, health protection
L measurements (bioassay and TLD's), radiation protection regulations,
[ and emergency procedures.snoulo be incluced.
1,

.
-

A written test, later reviewed with the instructor, is to be given
to each employee and maintained on tale.

~

Annual retraining should be completed and documented.,

Specialized instruction, relating to tue spectric job an employee
will perform, is required.

p
|s

,
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af |
. ,

; Radistica saf;ty matters shtuld b3 discuss 3d t ith worksrs during !
g regular monthly or btmontnly satety meetings. ;

% i
R Visitors and contractors need radiation safety training before being j

j allowed access. !

.

'; 4.4.6.1 Description'

|1

0
JThe licensee nos committed to an employee tratatng program, deta11sg

of which are included in LC 11.2. Radiation safety training is-

j' included with otner new employee tratning such as tnat required oy
the federal Mine gafety and Health Administration. Radiation safety+

J instructions are included in the hanacoon " General Satecy Kules tor
O Plant Employees" (00-810100) given to all employees, which the new ,

R employee studies and reviews with his/her supervisor. botn certtry j
in writing as to the employee's understanding of the regulations, i"

i-

i

f All female employees are given a verbal presentation regarding |

L; prenatal radiation exposures along with a copy of the Appendix to I

Regulatory Guide 8.13. "Possible Health Risks to Chiloren of women l,

,1 Who Are Esposed to Radiation During Pregnacy".
. j
[j An annual safety meeting is seneauled spectrically tor radiatton |

4 protection, awareness and review of policies. These meetings are :
.

., used to retterate safety precauttons_and comonstrate cne use or ]
personal safety equipment such as repirators to all employees. '

.

, LC 11.2-3 indicates 1/2 to i hour pertods or retresner training are
l ,, to be given monthly. '

pl . 4.4.6.2 Evaluation

The radiation safety training program provided oy Umecco meets
h" Departmental and NRC guidelines in most respects. New employee
i, tratning, annual refresner training and speciaitzed instructions tor

|1 each job are provided as required. i
1y

|, The Department nas concern over the scope or the present new

[;- employee training as the material in Appendix A of LC 11.2-13 is
j deficient as compared to KG 8.31, Section 23,' (31G-830500)

specifying the content of a new employee training program. TheE

" safety test" contained in LC 11.2-5 is insutstcient as a measure or"

radiation safety comprehension. A new training program and test

'. | must be devtsed and provided to tne Department for review pursuant 1

to LC 19. 2.1. |
*

l
Regulatory guidance reconnends safety meetings be neld at least |

..

bimonthly daring which radiation safety matters may be discussed.4

'. The monthly refresher training committed to in L,c 11.2-J ts ene

'

means by which this is accomplished.
l

S LC 19.2 adds to enose procecures alreacy commttted to oy the
licensee. LC 19.2.3 indicates that 8 sch employee shall accumulat e'

at least 90 minutes of meettng time per year for tne review or
radiation protection topics.

,
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4.5 RADIATION SAFETY CONTROLS AND MONITORING
; /

The attainment of acequate raciation safety within aca near a j

uranium mill site necessitates the use of numerous control metnods
'

.

for minimizing the release or presence of raatoactive contaminants. ,'

Monitoring programs to demonstrate the proper function of these [
Li .

j controls are necessary. :
!

b This section considers the metnods useo f or control 01 rectoacttve f
contaminants at the Uravan site plus the procedures used to'

,

c; deteretne their efttetency. |
1 *

j 4.5.1 AIRBORNE EMISSION 00NTROL TECHNIQUES .
,

i
'

The design of urantum mills and uranium ore processing equipment ts ;

; not based solely on chemical process ef ficiency, but is also based i

on the relative potential for radiologic and toxic hazards. . 1
,

j A mill site is a source of particulates as a result of ore crushing. |

} sampling, conveying and grinding; tne operation or tne gas-itrea-

steam generators and yellowcake dryer; and the packaging of
U 08 In addition to particulates, sultur atoxtde, nitrogen3

Ji oxides, carbon monoxide, and nonmethane hydrocarbons are generated
as a result of tne combustion or natural gas in the steam
generators, aerof all mills (grinding circuit), yellowcake dryer, and,

sulfuric acid plant. In ene acid-leacn process, sulfuric acto mtst -

is generated by 'the production, storage, handling and use of
sulfuric acid. The solvent extraction process tor cne proouction ot.

vanadium is a source of nonnethane hydrocarbons because of the~

;

evaporation of organtes including kerosene and a terttary amine used
in the process. In addition, the storage and handling of these !

organics, as well as gasoline and diesel fuel, are sources of
,' emissions of noneethane hydrocarbons. Ammonia is emitted through |

'

storage, handling and use in the process or precipitacing the
uranium from the purified liquid streams. The handling and storage
of other chemical reagents may result in the entssions or small
amounts of these reagents in particulate form.

1

% Regulatory guidance for the evaluation og airporhe emiselon controis
is provided by NRC as follows. NRC RG 3.5 (31G-771100) and 3.8
(31G-821000) describe the scope of tne material necessary to support
an acceptable license application. RG 8.31, "Information Relevant i

To Ensuring That occupattonal Radiation Exposure At Urantum Mtils
Will Be As Low As Is Reasonably Achievable", (31G-830500) describes
the acceptable methods for control ot airporne urantum and its
daughters for specific plant processes. RG 4.14. " Radiological'

| ,
Ef fluent And Environmental Monitoring at Utantum Mtils",

d (31G-800400) describes the minimum monitoring program necessary to
; ensure proper operation of airporne control tecnntques.

,

; The Updated Environment Report , Section 3 describes the Uravan alli
layout and the locations of principal emissions sources.

,
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O Tw) types of sourcss of carb:rne otflu:nts aro founs at ens ctil. I
1 Airborne materials are released from point sources such as stacks.
F vents and general ventilation systems. Area sources include spray ,

a systems, evaporation ponds, ore stockpiles, and waste piles.
3 *

p' All emission sources during operations at ene Urave.n stil were j

" grandfathered" under Colorado Air Pollution Control rules. Under
|f; tnis requirement, the mill was not required to meet tne most recent '

"lawest Achievable helseson Rates" but limits consistent with
requirements in force during eariter pertoos. Detaileo etacussions, |.

>; emission point by emission point, are in the Section 4.5.1 of the
'- PELAS (10-640522).

-J :
'

{I
A source-by-source summary follows below.

!< 4.5.1.1 Haul Road Traffic
V- .

; 4.5.1.1.1 Description
. . . ,

4

Although some roadways on the stil property are pavec, others are

f not. Unpaved haul. road traf fic is an area source. Fugitive cust
| emissions are controlled by: maintenance of 15-20 mpn spesa zones; '

supervisory visual observations of dust conditions and; sprinkling
f. of roadways with water on a daily routine basta except as *

unnecessary during inclement weather. A water sprinnier equipped
h. tanker truct and driver provide tne dust controt capabtlity with cne

''. magnitude of watering controlled at. the request of the supervisory
i' personnel based on visual observations of road and tratric
tj ' conditions.
a

4. 5.1.1.2 Evaluation
.

.
'

Data in the NUS 1950 study indicated cnat roadway tugitive cust may ,

have accounted for up to 25% of the airborne Ra-226 concentrations.

in Uravan.(00-eUO530-Ub:2-5) Reclamation activities are itnely to
1 result in significant releases if uncontrolled. Control of these
[' dusts is therefore signitzcant.

~
At the time of the NUS study, control' consisted of roadway watering
"as necessary". The above cescriDec improvements, inattated in a.,

1983 addition to LC 11.4-1(30) have served to reduce fugitive dusts.
t-

The above metnoas are acceptable and meet APCD requirements
(watering has been shown to produce 25-50% emission decreases).

- From an ALdRA standpoint, further reductions could De accompitsned j
- by oiling (70% efficiency) or chemical suppressants

(85% ef ficiency). Paving is of course best (99% e tficiency). Tnese
methods will be considered if post licensing data indicates an |-

unexpected problem.
.
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4.5.1.2 Disposal Site Construction and Reclamation Activities
.

5
'

' 4.5.1.2.1 Des e rtpt ion
:

Disposal site recismation is a potential area source. LC 11.4-1(30) t
c-

and the November 30, 1983 radiation dose report (00-831130-03)
outlined a plan for entssions control or tatlings areas. xoad i

'

dusting is to be controlled by water spraying and speed limits as
described under 4.5.1.1 above, " Haul Road Tratfic". Fugittve dustL

h. from the top surface is temporarily under minimal control._ Fugitive :

Q
dusts from the external slope have been suppressed by construction-

of a random fill cover six inches to one foot in thickness until the
[

final side slope cover is constructed.

?

\ 4.5.1.2.2 Evaluation
* .

For erosion resistance, tailtags, dust control, and radon reduction, |
the Department is requiring in LC 22.3 a program to minimize to the ;

maximum extent reasonably achievaole disperston of airborne
,

; particulates.
' ,

The implementation of LC 11.1 will altatnate dust entssions from tne*

tailings disposal area upon the completion of reclamation. ''

3

For beach areas, chemical dust suppressants sucn as itgnin suitonate
R are known to form crusts stable for up to a year on undisturbed

~

areas. Stace the potential tor dust entssions from the uncovered
areas of the impoundment top is significant, the program required in;'
LC 22.3 will be reviewed for steps proposen by tne appitcant to

suppress dust on those areas not involved in active disposal.p

; 4.5.1.3 Ore Storage Areas
.

4.5.1. 3.1 Desc ription
,

LC 11.4-1(30) described the ore stockpiles'at Uravan and une
emission control measures in use.

:
The quantity of ore stocKptled at any one time ranged trom near zero,

3 to over 150,000 tons. A six month mill feed rate supply was 275,009
dry cons. The concrete ore pacs at the sample plant were maintainea,

( in a wetted condition by repeated daily applications of water,
" excepc 'during inclement weatner..

d
4.5.1.3.2 Evaluation *

,;
'

The emission control scenarto, cescribed by LC 11.4-1(30) ano
a- implemented beginning in early 1984, reduced the blowing of ore dust
? as compared to past operations. APCD gutaance indicates that
9' wetting can be expected to produce 25% reductions in emissions.

Only residual contamination remains in the ore areas.

4
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j C.5.1.$ ore crusht a and cetnding Are sa

V

O ' 4.5.1.4.1 Description ]
i<3

q Tne stockpiled ore was crusnea and ground to sana-stzed particles ]j via the action of several mill circuits. The sampling plant :

performed the primary crushtng action via jaw crushers after wnten )S;- the ore was finely ground in the aerofall mill. Storage prior to j

,

y teaching took place in ene fine ore bLns. Tne PELu (10-540522) on j

g pages 4-15 through 20 describes these circuits in detail. !

; 4.5.1.4.2 gvaluation
,

iD The ore crushing and grinding circutta at Uravan were a ma.)or
contributor to particulate releases from the operating mill. Thes e

C circuits were indicated as signtricant contrioutcts to the
exceedance of the 25 arem standard within the town.,

4.5.1.5 Disestion (imaenina) and ccD circute stacns ,

| During prior operations these circuits appeared to make negligible
contributions to airborne emissions. No estsstons wt11 cane place
during the shutdown period.

,

4.5.1.6 Ye llowcake Precipitation, Condit toning , Drving and Packaging.

4.5.1.6.1 Description -
.

,-

'
Uranium-bearing solutions f rom tne ton-exchange circuit were pumped
continuously through two mechanically agitated tanks in series and
heated by direct steam injection to 1200F. Annydrous ammonta,'

caustic soda and hydrogen peroxide were used to precipitate'

E urantum. The.pH was raised in two or three steps to aoout 3 tuen to
7.3 to 7.4. ,

The new yellowcane calctner, put into use in 1Y51, is describec in
UCC's letter to 'the Department of July 11, 1980.(00-800711;

'l' 00-801219-02)
t:

h The precipitated yellowcake was thickened ano cne undertlow solution
L' -- from the thickeners was pumped to a horizontal vacuum belt filter,

located on the top floor of the new calciner Duilding, wnere Cne

.| yellowcake was fed onto a moving belt filter with suction applied to
L the underside ot the filter. At the end ot ene horizontal Delt

travel, the moist cake dropped vertically into a hopper which in,4

turn fed a screw conveyor. The enclosea screw conveyor tranaterred<

' ' the pressed cake to the top of the calciner, eliminating any
exposure to persons supplying the macertal to tne c61ciner.;

L
The calciner consists of a seven hearth rotary furnace with access'

L' doors at each hearth to allow access for cleaning crops anc rane
arms. The access doors consist of a double door arrangement with

2
~ approximately one foot clearance between doors. The plenum area

between the'two doors is maintained under negative pressure.
y

..
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During cleaning of the drops or rake arms, negative pressure pulled jn
j any generateo dust away f rom the personnel's breathirg zone area and ;

L to the scrubbing system. Heavy particles not entrained by the !

negative pressure system fell down the plenum chute, between the ;-

@ doors, to an enclosed five gallon container. This system had been
[ designed specifically to minimize employee exposure during the ,

required operating maintenance.U
,

The product being discharged f rom the base of the calciner dropped i

Ivertically through a lump breaker and magnetic trap onto the,

'b revolving screws of a screw conveyor which transported the product
to a storage bin. The bin was emptied daily from the bottom oy [
actuating a valve which discharges the yellowcake into a product
shipping drum of $$ gallon capacity. The drum was enclosed at the |

L top by's hood that maintains a negative pressure on the drum.
- drawing airborne particulates through a duct work to the calciner
g emissions scrubbing system. The product drums, upon filling, rollec ;

on a horisontal roller conveying system wnere they were weigned, '

inspected, allowed to cool, and saaled. The drums were transported tr
,

in this manner into another room for immediate storage and lapeling.e

f Emissions f rom the calciner, product barreling, and calciner drop
plenums passed through a dry cyclone, a venturi scruboer and a+ ,

l cyclonic separator prior to being vented to the atmosphere. 1950

? figures estimated an 80% ef ficiency for tne dry cyclone and a 95%
efficiency for the venturt scrubber. No mention of tne cyclonic |
separators ef ficiency was given, based on these figures an emission"

r6te of 50g/hr (0.121Ds/hr) or 480 kg/yr (.53 cons /yr) was -
,

predicted for full operating mill status. This is in contrast to

r the 2.1 metric tonnes /yr (2.3 tons /yr) emitted by the old. system.
' Data contained in the November 30,1983 " Radiation Dose Report" show i

a reduction in radionuclide (U-nat. Tn-230, Ra-226) emissions to
about one third of the prior level with tne introduction ot the new
yellowcake calciner system.

.

The work area atmosphere is maintained under negative pressure by a '

separate ventilation system which includes a Fabri-Pulse reverse je t
baghouse with an estimated ef ficiency of 99.9%.'

4.5.1.6.2 Evaluation.,

The new yellowcake f acility was described in decati to the
) Department and me* full requirements for approval in 1981. The !

p description in LC 11.2 f ully meets Department requirements. The
? updated emissions control systems were a significant improvement
[ over past operations and, as long as efficiency is maintained, were
I, acceptable to the Department.
n.
] LC 18.2 requires authorization by license amendment prior to

refining or producing yellowcake product.
s
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4.5.1.7 Ssivent Extr etion (SX) Circuit

' 4. 5.1. 7.1 De s c ript ion

' The SX circutt was a localized source. It was used in concentrating
'| vanadium recovered in the ion-exchange circuit. Reagents used

included sodium chlorate, soda asn, ammonta, kerosene, and a
. tertiary amine.

3 In the SX circutt the vanadium solution was mixec witn kerosene ano
n a tertiary amine. The vanadium attaches to the tertiary amine and
Y is thereby separated from cae process water entering tne circuit.
/ ' Kerosene was generally used as a carrier for this amine and

maintains itself as a separate layer trom ene process Itquor. Tne
,

vanadium and amine solution was scrubbed and pumped to a two-stage
t. strip process wnere a concentrated vanaatum product laquor is

obtained. This liquor was stored and shipped to Rifle.
,

No etfluent controls are described. Aerosols and vapors containing
amines, kerosene, water, metal ions and anions (primarily as

( sulfate) were vented to the atmosphere.

4.5.1.7.2 Evaluation

, The Uranium Mill Tailings Raniatton Control Act of 1975 (FL95-004)

(. requires the RCD to control non-radiological toxic emissions such as
"'

vanadium and other metats in addition to rantological emissions.

The principal contributions to plant emissions from this circuit
were unmeasured quantities of certtary amines ano hydrocarbons.,

These could be trapped by a variety of methods.

.
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4.5.2 LIQUID EFFLUENT CONTROL TECHNIQUES
|

C Sy the nature of the urantum malling process radtonucisces in
suspended or dissolved forms are generated. This section examines |'

u- the potential sources for such releases and tne contrut measures in

6 ef fect at the Urevan mill. I
|

)Liquid discharge from tne stil has occurreo trom at least tne
following sites * 3 discrete discharge points as describ2d by
Colorado Water uaitty Control Daviston (wQCD) coloraco Dtsenarge,

.

Permit System CDPS) Permit 00-0000515 (11-831uza-u A > ; cne outzAow j+

of the muntcapal sewage treatment plant (CDPS Permit C0-002u04c);
the Club Ranch ponds disposal system (as seepage); the tailings )C s

impounament; and a number of process solution sptils as tocumenteo 1

1 in Department records. A description of each follows. |

d ' 4.5.2.1 Co-0000515 Point 001

i . 4.5. 2.1.1 Description
,

i Point 001 was tne major cisenarge potat or treated process waste
from the mill. It was composed of the following components in the

c listed approximate proportions

', (31%) filtrate from the yellowcake precipitation ciruit
(39%) powerhous,e backwasny

(14%) neutraltzed. rattinate f rom the solvent extraction process--an*

y intermittant discharge occuring approximately 42 days / year
| (12%) sulfuric acid plant cooling water (wnen the acid plant was

operationa f)
( 4%) "S" plant seepage f rom the nilisiae collection system
( 1%) "A" Plant yard drainage
( 1%) domestte water ion exchange bacnwasn laburatory waste

drainage, compressor cooling water.

Of the ef fluent streams cno powerhouse packwash and compressor'
,

f. cooling water are separated from processes where radioactive
materials signe 1 i introduceo into the system.

The possible contributors of decay chain elements were the,

yellowcake post precipttation thickener overtiow, process liquors,

discharging from the yellowcake circuit, the hillside seepage
-collection system, laboratory waste, the SX ratftnate, anc tne

E domestic water ion exhange backwash.

A description of the CDPS 001 disenarge control systems necessitates *

a description of controls utilized on the feeder streams and on'

treatment at the 001 disenarge treatment ponos.
,
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l h3 yO110waana p:st ptccipitatics thicnract Izquor ecs crostM wita !

flocculants and maintained at a proper pH to keep uranium out of -
,

y- solution. The overtlow solution'was treated witn cartum chlortoe

[/
solution at the overflow discharge to effect sufficient mixing,
chemical reaction time, ano precipttation and removal ot ractum |

''j prior to entry to the 001 discharge treatment system.
p.

'
J Millside runof f and seepage (originating f rom tne tailings
|1 impoundment on the mesa and collected by a serious of ditches) was
*- treated with bartum chloride before being disen' rgen into tne 001a

setting ponds.- If monitoring showed that high uranium ot ammonium
;. cc.ncentrations would affect compitance, tne liqutc was diverted paca
[ to the CCD circuit.
' Treatment ot powerhouse packwash prior.to release to the 001

treatment ponds was not regarded as necessary.

he incoming streams entered the 001 treatment system Enrougn J
j parallel settling ponds with pH alarms on the inlets and outlets.

Any water entering the system not Detween pH 6.3 and 6.0 or
3|- requiring additional settling was diverted to an emergency holding

pond for treatment before entering the main tiow. Parameter control-

i was through appropriate monitoring and process control within the
mill circutt. streams, sucn as garage wasndown, contatning otly
compounds, were piped directly to a holding pond for separation
before entering the 001 system.

he ponds acted to ef fect the settling of suspended materials witnin
the incoming streams, in particular tne 8as04 witn wnten Kaatum
and other radionuclides had co-precipitated.'

.

9
f UCC/Umetco operations at Uravan obtained a daily (metallurgical-type
" accuracy) uranium concentration at the plant stream and hillside

|
. runoff inlets to the River Ponds. If cnis internal result exceeceo

2 mg/1, the source liquid stream was diverted back away from the
discharge potnt to the counter current decantation circuit.

H j

UCC/Usecco operational period monitoring data for 1982 snowed )
soluble Ra-22b concentrations averaging 2.Y7 pC1/1, total Th-240 '

,

concentrations of 15 pCi/1 and U-nat levels of 407 pCi/1, in the 001
" discharge into the San Miguel river (00-530712). btsenarge or cne,

3 001 stream ceased in 1985 with the plant shutdown.
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4.5.2.1.2 Evaluation |
(

Althougn the f actitty had an earlier utstory of spills and
operational difficulties in meeting conditions of previous permits

,,

by exceeding permit ilmits for ammonta, Tdd, TDs, uranium,
radium-226, pH, sinc and iron, data indicated an improvement in*

operations into 1964
,

-
)

* As described above, tne process used for treatment of tne Out
discharge consisted of barium chloride addition at ef fluent sources i

and settling of suspended materials witntn ene treatment ponds. |,

Data indicated significant removal of radium-226,. with ef fluent
concentrations falltag generally below J pC1/1 during the sampling

,

period from 1979 to 1983.
!

In the past, the mill facility was critteized for operational
5 difficulties leading to failure in meeting effluent. requirements.

The " rationale" statement used oy the WQCD in writing a 1953 perin1C |
| modification states:

.i " Fast history of the treatment Zacility snows tne innerent
problems. Anhydrous ammonia used for precipitation makes it

j' difficult to meet their ammonta limitation, wnile caustte

soda makes the uranium removal less efficient. This less .

effective urantum removal causes the urantum in enetr
discharge to occasionally exceed the permit limit (previous'

permit). Zine levels can De affected by new ore sources or
- the limestone supply for the neutralization circuit.

q= Degradation of the ion excnange resin nas arrectea urantuin
and iron levels in the discharge. When a chelating agent was

. added to reduce tue iron levels, it apparently retarded the
barium sulf ate co-precipitation of radium-226 thus allowing
excess radium-226 in ene otscnarge. Radium-220 levels are
also affected by flow races, settling times, and varying feed
concentrations" (11-831024-02:3).

,

A 1981 report (11-810918) indicated Ra-226 concentrations increased
by about 1 pCi/1 in ene 8an Miguel river petween 1902 ano 1972.-

,

[ Natural uranium levels increased by a factor of 4 during that same
[^ time period. 1972 EPA data shows urantum levels 3 times nigner

downstream from the mill (32-720816) than above it.

I Requirements wnich have been in effect in the past incluce:
$
H For Ra-226, a 3 pCi/1 average and 10 pCi/1 maximum soluble ,

j' radtum requirement set by WQCD; a 10 pCi/i average anu
j 30 pCi/1 maximum total radium requirement set by the WQCD.

For uranium, a 0.8 mg/l (500 pct /1) stream standard ror tne
San Miguel River based on its categorization as a recreation3

|, class 2, warm water aquatic itfe, and agricultural use water

E exists; a 2 mg/l (i.e. 1330 pCi/1) standard for the 001
L disenarge.

[
For Tu-230 (soluDie), tne Radiation Rules inoicate a ilmit or

2,000 pCi/1 at controlled area boundaries.
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# * .. Discharge dsta for 1982. indicated:an averago solublo Rc-226 offluent - -

L,, of 1.7 pCi/1 with a low of 0.4 pct /1' end a hign or 3.0 pei/1. ;
'

Ra-226 levels exceeded the 3 pCi/1 standard ;for 3 months (September,5" ''

~3 Octoberi November) during the year. . Availanie data tor cne: e

@ j operating portion of 1983 (June-November) showed a 0.9' pCi/1 average.
cn .. . .

y;. Stresia values for-soluole Ra-220 as measured from 1978 through 1902
i averaged around 0.5_pci/1 both above and below the mill.:

f . ,

$[ . Sol'uble Thorium-230 values for the 001 discharge.for 1962 ano 1953 '

4" averaged 10 pCi/1. River values for Th-230 generally fell in. the

[y w
2-4 pCi/1? range 4 both above and below the atti as . indicated by data
for the 5 year period from 1978 through 1982.

'

@ . . .

#y Uranium ' data- for 1982 for the 001 discuarge indicated an average,

9 value of 400,pci/1. Operating period data for' 1983 (June-November)
% 'showed an average of 560 pci/1 witn a maximum of 1100 pCi/1..
D
# The' San' Miguel River uranium values averaged 7 pCi/1 above the mill'

for tr.e 1978-82 perloc. Tne average oelow the stL1 tor the same''

' period is 12 pCi/1.
# Data are sunusarized in ERI Logan's Maren 1966 summary report

(01-860301). More recent data are in ERI logan's August 1986 winter jp!^ '

! baseline data report (01-860511-01 and -02).
V i

? .Although permit violations have occurred in the past, the cessation ;

of the 001 disenarge.in'1955 precludes-future recurrence. Lc 24.1, Jj- . reflecting LC 11.1, prohibits any future discharge of radioactive
y, teaterials or, toxic potiutants to tne San Miguel River. i

1.

, 4.5.2.2- Other Discharges .j
!. g-

'|" 4.5.2.2.1 pseription
.c
d, Discharge point 002 was a non-contact cooitng water. Tnts.potat I

3 source has not discharged in years and probaoly will not discharge j

m again .because of proniottive costs even if operations were to De l
j approved by amendment in the future. I

'!
The 003 ' discharge stream . consisted of claritier undertiow from'a

a circuit designed to provide clarified river water'for the mill
'4 process and town irrigation.
I'
4 The' sewage treatment system covered by CDPS Permit No. CO-002004o
7 ' consists of an extended aeration treatment system followed by

. chlorination and a polishing pond. Cross ccnnections wnereoyt

radioactive or other industrial wastes may enter tne system are notu

i known to exist. Sewage f acilities in n plant are currently
connected to a septic treatment and drain field system.

I~ !4.5.2.2.2 Evaluation
9
v

i

3' Operattor t che 002. discharge, 003 discharge and sewade prunt is '

unlikely to result in major impacts.
!?

|
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4;5.2.3- Club Ranch Ponds

j 4.5.2.3.1 Description

' The six Cluo Rancu ponds are unitned ponds. located along the ;

' northeast bank of the San Miguel River and were used for the |
,

|,'; ; evaporation or raffinate from tne mill process. Process sattinate

J discharge to the Club Ranch Ponds was discontinued July 1,1985 but
quantities'of radium, uranium, thorium, otner racionuclites and
toxic metals are present in levels above background.

I, Altheash other metnods were used by U0C/Umecco (cne Club Mesa spray
system or neutralisation) for raffinate disposal, evaporation from>j.
the ponds was the major metnod for etternating enis waste. Data':

..
presented by the International Engineering Co. March, 1982 report

.O (00-820331-09: Table.1) characterized the water quality present I

within the ponds.

!

Average values for all' ponds for several relevant parameters are:

Table 4' - 3

Club Ranch Pond Chemical Parameters"

<

;[ Total Dissolved solids 142,000 mg/l
Ra-226 630 pCi/1- )

'

' 'Th-230 165,000 pCi/1
U-na t 8,780 pCi/l.

.
t

No controlled discharge point for cne ponds exists. The itquid'

component of 'the raf finate. evaporates or seeps to ground water7s

snd/or to the San Miguel River, leeving beatad the crystalline
remainder for future disposal. The solid precipitate of the I

y raffinete is primarily ammontum-aluminum sultate. The Ra-220 -
{

content of these crystals is in the range of 20 pCi/g. The Th-230 I

content may exceed 1000 pCi/g. ),

p
-

Although no controlled discharge from the ponds exists, significant
seepage occurs, in the range of 10 to 50 gpm (00-7608J1:J-33). Tne'

seepage enters.and contributes to the elevated water table in the |
'

vicinity of the pond, travelling in a atrection tuwards and =|
downstream to the San Miguel River, and eventually entering the !

river from tne northeast bank. Evidence of one seepage can be seeni
" in the photos included in the Department's April 1983 compliance

'

inspection report. r

h
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Alth ugh the r:ditnuclide ctnecotraticas within the prnds cro quite*

high,. data exis ts (00-631216-04) indicating enat geocnemical,_

processes within the sandstones surrounding the ponds temporarily''- '

absorbs signiticant amounts resuittag in a seepage erfluent witn a
different composition.

7,
,

1,1 LC 11.4-1(5) describes the licensee's monitoring system for the cluo
M.' _

Ranch Ponds which includss semi-annual analysis of ground water from
4 the 15 pumpable welle of the CRP-Envirologic Series.
t

h' LC 11.1, in particular Addendum A, describes UCC/Umecco commitments f
b-- for monitoring pursuant to tne consent Decree.

.

4.5.2.3.2 Evaluation >

P" Although the temporary mitigat ng ef tect or geocnemical absorption
of radionuclides in the _ stata , nderlying the Club Ranch Ponds
appears to be significant based on Ucc/Umstco data, seepage

,

contributes contaminants to the underlying aquifer and' to the San
,

Miguel' River. Specific ranionucitde concentrations in wells oetween

/ the ponds and the river are shown by analysis to be reduced, but the
gross alpha and beta values for tne samples are otten elevated.
Radionuclides, h tavy metals, and salts are contributed to the river +

and groundwater _by the ponds.

. - The location of the lower ponds in the 100 year floon plain ano tne
upper ponds in the physiographic flood plain of the San Miguel River
also is a cause for concern because of potential flooaing of Cne
ponds and erosion of the containment dikes.

-The recent cessation of input to the ponds followea oy final
L reclamation as describad LC 11.1 will reduce or eliminate
i contaminant migracton to the San Miguel River ano any future

L possible flooding problems.
1.
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4.5.2.4 Tailinas Impoundment '
,

'

. 4. 5. 2.4.1 - De scr ipt ion .,

The tailings impoundment included approx 1uately 17 acres of ponoeo-
water coverage.in 1983;'by 1986, this had decreased to less than.1

L acre. Water, as a; component of the tallings. slurry, was added to
the piles during periods of ore' processing. Water is lost from the

i f acility by evaporation and seepage.

The seepage from the tailings reappears in at least two major'

'*. locations on site. Toe drains in ene rocn berm at the foot or cne
piles collect seepage. Tailings raffinate also seeps into the
underlying bedrock--the Salt-Wash MemDer at tha Morrison Formation.
Seepage below the piles twets layers of interbedded relatively
impermeable snales wnten impede vertical percolation so enat flow
becomes'much greater in the horizontal direction. This condition-

results in perched liquid in ene more permeable sones. Liquid in
the perched zones flows along the bedding above relatively
impermeable zones and discharges at saeps along the San Miguel*

1
'Canyon and Rieroglyphic Canyon.'

da
UCC's Updated Environmental Report indicated that "all" hilistde |
runoff and seepage is collected and treated with barium chloride |

before being discharged into. cne 001 sectilng ponds. Umecco stated
that 'if monitoring shows that uranium or ammonium concentrations,

would af fect compliance with the 001 permtc limits, the seepage
stream was diverted back to the CCD circuit (00-820331-13). j

!

4.5.2.4.2 Evaluation

The toe drain collection system for the return or callings seepage
| at the base of the pile's rock berm captures seepage from the

tailings dam face.

~The question of tallings seepage percolating to depens-u11owing
y entry to and: contamination of ground water is addressed in LC 11.1
'' which requires improvements in the toe berm and n111 side seepage-

collection systems.
,
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'" L4.5.2.5 Process Silutien Spills !

& .
.

. .

L 4. $.2.$.1 Description

.

f, WQCD information. indicated that prior to 1960 numerous spliis
~

(? occurred ~and frequently consisted of raffinate. For examples, a
.

spill'on Octooer 2Ven, 1980, released an estimatec 225 gallons or
'

,

-neutralised raffinate underflow with 75 pounds of mud spilled to the;- ,

s. , : river.
I:b
O! Radiation Diviston files snow no operattag sptlis reported since
i' late 1980.
t. ,

p.
*

q LC 11~.4-1(29) :" Chemical Spill Preventton and Countermeasure Plan"
I;. was. added to the- Plant Procedures Manual in March of 198 2. A
L drainage analysis and spill control plan is spelleo out ino

,

considerable detail.;~.
,

.

A new " Spill Prevention Action Plan" addressing preventive
maintenance was agreed upon between Umecco and WQCD in 1Y84.e

4. 5. 2. 5. 2 . Evalua tion,

The sp111 control plan as descrioed by Umecco is well conceived,u
presented in considerable detail, acceptable, and is a referenced

. . .

; part of LC 11.4-1.
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N 4.5.3 PERSONNEL EXTERNAL RADIATION DOSE MONITORING PROGRAM - ;

,

7 Althougn most alli! workers receive external gamma rautattbn coses or
'less than 1 rem per year, 'it is nonethelass essential to monitoro
gamma levels within the mill in order to maintain exposures ALARA
and to identify areas, to be designated " radiation areas", in wntch
an individual could receive a dose in excess of 5 arem/hr or 100 .;i

-

{ mrem in any 5 consecutive days. These limits were suggested by the

In :ernational k,omic Energy Agency (IAEA) in "danual on Radiologicalg
SaSty in Uranium and Thorium Mines and Mills''. (30-760000-01)

1
NRC guidance (RG 6.30) recommends' semiannual gataisa surveys'

._

throughout the general mill area and quarterly surveys of designated 1

'; ? " radiation areas". To determine the,need tor personnel monitoring, ';
quarterly radiation exposures for each category of plant worker

.p should be calculated from the measured raatacton levels anoE ,

predicted occupancy times. If the quarterly gamma dose exceeds 0.31 -

rem the worker is required to wear a personnel radiation costmeter.
,

R, Beta surveys of specific operations ~ involving the direct nandling of
L large quantities of aged yellowcane .(yellowcaxe stored more than

1-2 months) are advised to ensure that exposures to extremities and
,

skin are not unduly hign. Tnese surveys are required only once or

iy at times when procedural modifications may alter the dose received
j by a worker.

4.5.3.1 Description
.

The UCC/Umecco gamma survey program was descrtDed in decatl in
LC 11.2-19.

1:

Surveys were to be performed on a quarterly' baste at 54 locationsp.

; within the mill area. Data from the surveys were used to calculate

1: a time distribution study, and joo weighted exposures. areas witn
' exposures over 312 mrem / quarter required badging of employees.
H

] For comparison, the April,1903 Department inspection report

|- (10-830312) indicated an average exposure of 20 mrem / quarter and a
'

maximum of 100. mrem / quarter as measured oy. employee baoges.

1; Methods for sampling, data analysis, calibration of instruments and
[ quality assurance. are descriDed in detail witnin LC 11.2. t

i 4.5.3.2- Evaluation
9 *

'Tne= gamma survey program h's been weit designed ano documented anoag
i therefore acceptable to the Department. The quarterly sampling at

54 in plant locations exceeded regulatory requirements for

a semi-annual sampling of at least 20 sites. LC 27'.3 requires control

y badges to be kept in a background location.

W
b The methods used for data analysis and instrument calibration are j

consistent with NKC recommendations. I
,,
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h:' At present, an adequate descripcton of the personnel dostmeter (TLu)
program has not been received from Umetco. The Radiation Division

.

recommends an administratively more simple anc practically more
,' defensible threshold of 300 mrem / quarter for badging. Al t hou gh .

Departuent inspections indicate the present prograta to oe acequate,.
S' a description will be required for inclusion in LC 11.2. LC 27.1.2

- 'prcvides for revisions.
,

U Beta monitoring is needed only at times when production-relatec
' procedural changes might lead to undue exposures to extremities by

. virtue'of new employee manipulations. The cessation or operations*

and absence of yellowcake onsite result in no need for regular oeta'

| surveys. .

. ~4.$.4 CONTAMINATION' CONTROL PROGRAM I

Yellowcake or ore dust lying on surfaces can become resuspended in
~

the air if disturbed. - .Thus, surtace contamination presents a.
potential source of hazardous airborne material and is limited by

,

q' 6 CCR 1007-1-4.4 (equivalent to NhC's 10 CFn 20.1U3) .
' Cleanup attempts by methods such as sweeping are likely to produce a ;

more serious hazard througn resuspenston in tav air. cnan if the ore j
dust were allowed to remain where it lies. When necessary, cleanup

( may be performed by hosing down ene ore cust into tioor sumps or oy
- using vacuum-cleaning systems.

.

- In the precipitation circuit and the yelloWeaKe drying and
b barrelling areas, surface contamination can be a problem because of-

the concentrated nature or the yellowcane.
!

The International Atomic Energy Agency (IAEA) and NRC Regulatory
- - Guide;8.30 (31G-0 0619) recommend a limit for surtace contamination !

in restricted areas on walls, floors, benches, clothing, etc., or'

10-3 uCi/cm2 (220,000 dpm/100 cm2), wnten is equivalent to
almost 2 mg/cm2 or natural urantum. . This value is based on i

i experience which indicate that if surface contamination is kept
below this value, the concetbution to atroorne ractoactivity f rom '

surface contamination will be well below applicable limits.
Department staff considers enese levels acceptable to-meet the ALAna i

concept in uranium mills. The levels are low enough to ensure4

1 lictie co stribution to airborne radioactivity, yet not so low cnat
'

the cost of meeting them in uranium mills is too high. This amount
of surface contamination is readily visible and does not require a
survey instrument for detection.'

,

In yellowcake areas daily visual inspection snould be maae tor
locating yellowcake contamination on surfaces. Visible yellowcake.

'

should be cleaned up promptly expecially where the posalotitty or

p resuspension exists.

In clean areas suen as eating, enanging or control rooms a lower
level of surface contamination should be maintained. Weekly smear
tests for remo'aole contamination snould oe used witn prompt
decontamination of any area exceeding 1,000 dpm alpna/100cm2

'

>

t

p .

, .
' ,a $ l.[ . , e (Y . 9 %

,

*3 , , . _ _ ,'



- 9tGbMg,y.*i.BBM d ;.3f.? M,7 , W W:4 3 : %s d'W ,. .J Gq|nE
,

;v ;

& URAVAN FLSL Dec=bo r 19,-1986 Pago 4 - 27 ,

1 i

[ 14.5.4.1 Area' Contamination Control :

4 .

>' 4.'5. 4.1.1 - De scription
t <

( UCC/Umetco's description of its visual inspection program for
G yellowcake and ore dust indicated within sections 7 to 10 of the ,

M In-Plant ' Procedures Manual LC 11.2 that montnly visual inspections ,

'
ft will- be conducted. Section 11 of LC 11.2-indicated weekly visual

@:
inspections of the yellowcake area for contamination.

.

a

3

h :Section 20 of the Procedures Manual described the alpha

contamination program. Surveys were accomp11sned witn a Ludium
[K counter and model 43-5. alpha scintillator probe calibrated
W . semiannually. Eleven.(11) stations are sampled weekly and y ocners
f monthly. The A plant and yellowcake change. rooms fell under the

,

i weekly inspections. The office lunen areas were surveyeo monenly.
V

' \
.

In' October of 1984 in response to the long term shutdown, the RSO
p requested-a reduction in ene alpha monitoring program wntch now
6 surveys che six active lunch rooms on a monthly basis. -

'

,

,r.

i 4.5.4.1.2 Evaluation
f

The program f or ' visual inspection for posstole contamination by '

/(
, alpha-emitting materials, in particular as cleanup and reclamation ?

activities increase, wt11 undergo additional development and
documentation as' activities evolve. Revised action-levels and'

a
decontamination procedures must be estaolished and documented wicnin
LC 11.2.

,

''y _

,' NRC Regulatory Guide 8.30 states enat all clean areas of an active'

mill should be monitored weekly for removable alpha contamination-as
measured by a smear test. 1,000 dpm/100cm2 removable alpha

,

contamination should be the action level for decontamination..

i UCC/thetco substitutes a meter survey for Ents, followed oy -

decontamination if a level of 1000 dpm/100 cm2 'is exceedea. The
i alternative is acceptable.
%~

[ Due to cne abscence of ore dust or yellowcake production on-stte cne |3. long term shutdown reduces the probability of the spread of alpha i
p contamination and makes reductions-in the monitoring program appear |

reasonable. LC 2.7.6.3 authorizes surveys to be monthly. I.
'

u Nevertheless, ene. reclamation activities and tne f requent |

relocations and operations dealing with mill tailings indicate a
,

t, significant procential for the spread of contamination.

)
'' Although the currently reduced frequency for surveys is acceptable,

' the Department believes enac the RSO snouta use every opportunity to
j. reduce exposures to as low as reasonably achievaDie by determining
i: action levels more restrtetive enan enose used during tne period of
] production and using emears as the method of survey. LC 27.6.3 will I

I
) require this.
,A
,
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?' 4.5.4.2 Pers"nn91 Contamin9 tion Contral
{ 1

' Altnougn alpha radiation on the skin or clocntngu ts not a direct d
,

b hasard because the particles do not penetrate the dead layer of |
'

;, skin, contamination must De controlled to prevent its spread to. I

C. unrestricted' areas and possible inaestion. .

1
n.

I"
by Normally such contamination is controlled encough personal nygtene

measures.such'as washing before eating and showering and changing'
,

' clothes before going home.
v ,

AJ All alpha contamination on skin should be considered removable so
- that the', limit of 1,000 dpm/100 cm2 applies. Tne value of

5,000 dpe/100 cm2 is used as the limtc for soles of snows.
.

4.5.4. 2.1 Description .. ,

&
Umetco's procedures for the prevention and control of personnel'

' contamination are documented in LC 11.2.
-,

For example.. appropriate sarety equipment, (coveralis, boots,
respirators, and gloves), are prescribed. Eating or'amoking is,

.;; permitted only in clean areas and only af ter wasning.

4.5.4.2.2 Evaluation'

The personnel contamination cos.crol. program is consistent witn
Department guidelines and is acceptable.

Departmental inspections or April 1953 (10-830412). and Novemoer 1951
- (10-811116) cited Uketco for one employee smoking and one employee

'

eating within non-approved areas., Management memos and employee
,

y _ training' classes were used to correct the problem.

Proposed LC 27.6.1 requires quarterly spot surveys f or alpha
contamination at least quarterly on at least ten percent of the

- workers leaving the plant. . contaminant levels aoove 1,000 dpm/100
cm2 shall require decontamination ano investigation oy cne RSu as
.co the cause.

.
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a

b. E4.$.4.3. ~ Contaminated Equipment
a
m
7 To' prevent ene spresa of contamination, any equipment releasea trom
t a restricted area should be surveyed ptior to release and
7, decontaminated it necessary.-
4. . .

j-| 'Dae following-limits apply: i
.

d?
?. .
r:
4; Table 4 - 4,

3

Contamination Limits
Y
6
k Average 5,000 dpm alpha averaged over no more i,

hi per 100 ca2 chan 1-m2
'

r Maximum 15,000 dpm alpha Applies to an area of
:f[ per 100 cm2 not more taan 100 cm2
c-

Removable 1,000 dpm alpha determined by smearing with.

.. per 100 cm2 dry filter or sort aosoroeat
Paper*

.. . .

I/ 3

.

~4.5.4. 3.1 Description"

a i

;b ELC' 11.2, Section 20 " Alpha Contamination" and Section 22 " Material
Release Decontamination", contain procedures for checking the

f calibration of the alpha meter and for determining surrace alpna
contamination levels. ' The maximum average allowable surf aces

v ' contamination and tne maximum average allowaole exposure rateJ

* (gamma) is' included. '

,

!; -

b. 4.5.4.3.2 Evaluation ,

I+

p Release of contaminated equipment, pacnages or materials from
L;. controlled areas for repair, reuse, resale or disposal may occur

only af ter documented decontamination meeting Department
|J requirements included as Annex C to the License, "Ouidelines for

.

'

) Decontamination of Faciltles ana Equipment Prior to Release f or
[ Unrestricted Use or Termination of Licenses for Radioactive
| Material",'as is required by Proposed LC 25.2. Since Department
; policy is more restrictive than DOT policy, Department limits will

apply for final release.
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PROTECTION? EQUIPMENT FOR PERSONNEL
.

i -4.5.5>

4.

The control of personne1' contamination was addresseo'in section
[ '' 4.5.4.2 in terms;of personal hygiene and employee procedures. 1

Additional protection ls atforced workers"py usw or protective,

f equipment such as-covers 11s, boots, gloved, and respirators. 1

is' ).

' ' The use of repirators to reauce exposure to airuorne dust is otten

f ~ necessary. Respirators are not used in place of, other process
tf controls to reduce dust but ratner as supplement to enem in areas ot =

j increased risk.: In calculating job weighted exposures, no credit is .

|J 'given for the protection afforded by respirators. KG B.ib,
" Acceptable; Programs for Respiratory Protection", (31G-761000),

( describes the procedures'necessary for an acceptable program or *

b respirator use.
o
I, 4.5.5.1- Description

!', UCC/tknetco's respiratory protection prograta is describeo it. 1

[ Section 14 of LC 11.2. i

e

h Management policy is tnat routine usage ot respirators will oe hela

: to a. minimum in favor of engineering controls to. reduce dust. The
plant manager is responsible for ensuring enac ene prograta meets i

| legal requirements, whereas the RSO is responsible for the q

~

,.
' ' implementation and operation of Cne program. 1

UCC/tknetco does not expect total exposure for any person to exceed
[| routinely the 40 hr/ week MPC. Respirator wear is implementeo in . -

some areas where airborne contamination levels inadvertently exceed .s
!.the 40 hr/ week'MPC for short persoos. . UCC/Umecco follows cue U.D.

"' NRC Regulatory- Guide 8.15. " Acceptable ~ Program for Respiratory
Protection" (31G-761000-01) and NUREG-0041, "aanual of Respiratory

|- Protection Against Airborne Radioactive Materials" (31G-761000-02) . ,

-,
.

Uravan is carefullyThe selection and use ot' respirators at ,

'

described within the procedures manual. NIOSH-OSHA-MSHA certified
equipment is provided to workers and its proper use explained and
regulated by the RSO. Suployees receive training classes in

; respirator use and have ene1r respirators individus11y fitted. a

|!
respirator facility is responsible for the maintenance, cleaning and

| sanitizing of all respirators useo. Ef fectiveness or cne program is
determined by. bioassay, to be described in Section 4.5.7.

,

'4.5.5.2 Evaluation

[ Tne protective clotning program at tiraven is generally acceptaole to j

the Department.

; The respirator program as descrioed by Umecco describes all tactors
[; as required by Departmental guidance in 6 CCR 1007-1-4.4.3.3 as well 1

as chose recommended by NRC Regulatory Guide 6.15. Procedures are
described for air sampling, training, fitting, maintenance, control,
bioassay, record keeping anc medical status or users in relation to
the program. The program is acceptable.
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M 4~.5.6 IN-PLANT AIRBORNE RADIATON MONITORING. PROGRAM i

~ , ,
. .L:

'An atroorne'radiatton monitortag program is necessary to,

y (1), demonstrate compliance with worker weekly and quarterly intake
'y limits,;(2) determine wnsen areas require posting for attoorne

i- radioactivity as required. by 6 CCR 1007-1-4.11.4 as defined _in
; 6 CCa .1007-1-1.6, and1(3) determine wnether operating procedures

[R such as engineering control, limitation on work time, and respirator i

j usage are being used to oeet advantage, to maintain exposures ALAKA.
a

^

i Licensees are required by 6 CCR 1007-1- 4.4.4 to use process and
: engineering controls to limit atroorne concentrations in the atil to

( , values below 25% of the maximum permissible limits. Work controls,_
such as setting a limit to employee work time or providing increased-

g surveillance, are required if process and engineering controls are

; impracticable.to apply.
L<

^y The: following are alternate values for Maximum Permissible

Concentrations (MPC)
'

t .

f_. . Uranium Ore Dust
|

1 1x10-10 'uCt/mi measured as gross alpna;
5x10-11 uci/mi natural urantum;
or 75 micrograms natural uranium per cubic meter of air. -

k
Yellowcake*

Studies show that yellowcake, a mixture pri.aartly ot ammontum,

1 diuranate~ and uranium oxide, is composed of materials with varying
f solubilities in body fluids. The temperature at wnten ene

'

| _'yellowcake is_ dried appears to determine the proportions within this
mixture.,-

'1,

- -Yellowcake dried et 400 oC or above is classitted by NkC as
insoluble (31-830619: 2).

# For compliance with weekly limits, yellowcake is assumed to be
i soluble (the more conservative case). The weekly intake limit is
' 9.6 milligrams ,(i.e. , equivalent to breatning at a rate of 1.2 cubic
~

meters per hour for 40 hours in air containing 200 micrograms peri

cuoic meter or 1x10-10 microcuries of natural uranium per
'

,
milliliter).

la

/ Enclosed yellowcake drying and pacxaging areas must always ce
i considered airborne radioactivity . areas because of the high
:. radionucitde concentrations tnat can result it any equtpment
". malfunctions.

Special attention is required in ene case ot a worker witn tasks in

[c areas with fractions of the Maximum Permissible Concentration f rom a
combination or dust, urantum product, anu racon progeny outidur.

t
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[ =In evaluating worke'r exposure, the term MPC-nours is used. The
hl . number of HPC-hours is .obtained by multiplying the observed

5["
concentration (as a f raction of the maximum permissaole

[' concentration) for a given time period by, the duration of the- time i

period. For example, an 8-hour work day at an ooservec
: concentration of 0.5- MFC would yield - (8 times 0.5=) 4 MPC-hours. An

exposure'in excess or 520 MPC hrs / quarter is constdered an"

overexposure. An exposure over 40 MPC hours / ween requires. RSO 1

h investigation and documented corrective action.

Most airborne contaminants in the mill result from localized..:
} sources. Concentration gradients'in the vicinity or point releases

produce large variations in sample results, therefore, frequent-''

R measurements are needed to determine trenas.
?

.

;

The airborne radiation monitoring program' is based on the f act that.
.

,

the nature of' airoorne contaminants wt11 vary trom one part.or cne
't mill' to another. ' During. the initial stages of ore processing,

-uranium, thortum-230,.and radium-22b are expected to oe in,
equilibrium. During subsequent operations, this equilibrium is
disturbed and the concentrations of individual ractonucitdes must De

~

>

: measured- for 'the assessment of nazards. In the precipitation and
, product recovery sections, tne atroorne radioactive material is .

primarily. uranium. The primary radioactive materials in the ore~

. storage areas are radon and its progeny. Airoorne erzluents in.one
, ,

7f area may tend co' influence radionuclide concentrations (and
|t > thereforet exposures).in adjacent areas.
1

'

( The Department requires that inplant airborne monitoring be
performed unoer conditions typical ot employee exposures and tnac,i -

L 'along with-results of airborne activity surveys, records of the
( . state of . operation of both process and ertiuent control equipment,
FJ including ventilation conditions be kept.
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J 4.5.6.1 Particulate Sampling

in ..

'

h: ~ 4;5.6.1.1 Description
. <j' ; Airborne particulates are sampled with Staplex LV-1 samplers wnich

b are calibrated and leak tested monthly. The calibration procedure

hr is described in Section'17. of LC 11.2..

W
i Samples are taken on a schedule depending upon the potencial for
p. ' contamination. A reduced program is currently in effect due to the
7 mill shut down. ' Since the writing of the PELRS, sampling time has
d' been increased to 30 minutes to meet Radiation Division requirements.~

tg

.

Results of the sampling are used to calculate job weighted exposures ;

'13 in the various mill activities.
'

g ,

? 4.5.6.1.2 Evaluation |
'

. !

LE Umetco's air sampling program meets Departmental requirements in
B mos t respects. The frequency and location of sampling appeat
4 acceptable. Procedures for use, cailbration and maintenance ot

[. equipment are well described.
'. !

.The absence of ore dust and yellowcake during ene extended snut down i+

'
indicate the need for a significantly dif ferent. program cnan that

,
described in the PELRS. Currently, monthly sampling is done in i

%w seven in planc a'ress, an acceptable program. Employee operations at |

7 this time and in the future are and will be generally non-routine j
| and 'the need for air sampling will be determined via the Radiation '!

Work Permit program wherein the RSO determines the need for sampling |
'

in all non-routine situations. j
' ;,

,' The request for details on routine sampling locations, mace in-the.

|' PELRS, is no longer of importance due to tne non-routine nature of 1

f employee activity during the shut down. A major program will be !
,

E necessary again during construction activities as required by I
'

f LC 11.1.
a :

. Umecco's respirable dust sampling program is responsive to proposed |

LC 2 7.5, whien requires supplementary sampling using the framework },

|:. . in LC 2 7.S.1. i

a ,
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If (4.5.6.2- ' Radon-222 and' Progeny Sampling-
,

3- |

f Significant concentrations of Radon-222 and its progeny may occur i

j, anywhere;1arge quantities of radium-bearing materials .are found and,
.

o therefore, the monitoring.ot these substances is essenttal to cae
maintenance of radiation safety.

[ NRC, and| Department regulations require the measurement of ettner
- radon itself or its progeny, although progeny concentration"

measurement is more appropriate as this is tne best indicator of j" ' worker dose.

&^
'

Radon progeny measurements are generally expressed 'in terms of'

i " working levels'' (WL) for which the limit is 0.3 WL. ' j
l' !,

Required monitoring frequency is dependent upon radon daugncer
t '. -levels as compared to the limit. Quarterly sampling is sufficient
,g below .03 WL . (10%). Monthly sampling is needed wne.re levels fail

' between .03 to .08 WL-(10-25%) and weekly sampling is required aoove j

this level. |--

.

C 4. 5.6. 2.1 ' Description 4

"!

q[ Radon daughter sampling is accompilsned using t.n MSA Portable
d - Permissible Pump and Gelman 25mm type A/E Glass. Fiber Filter. ,

;. Sampitag is for -5 minutes -at a race of 2 1/ min. All procedures ]
including calibration are described in LC 11.2, Section 18. a'

i
d i

'Sampling was done montnly at -locations wnere Rn-222 would be,

expected to accumulace. . Both morning and afternoon sampling was'

-done at each location. -With the mill shut down sampitag nas been
~

.'
reduced to quarterly in most locations. Aay area with r& don progeny
concentrations exceeding the appropriate action levels nas oeen.

closed off to employees. )
.r

Working levels of radon progeny are determined'oy tne modtited !
, .

S Kusnetz method, with alpha counting using a Ludium 2200 scaler. In
Augus t 1984 Umecco reached agreement with tue Environmentat Defense ,

-

!Nnd (EDF) concerning radon monitoring at Uravan. The procedures
: were implefnented pursuant to LC 11.4-1. LC 11.1', Addendum A#

3

s'' presumes that the Umetco/EDF framework will be continued and adapted *
y during remedial action construction period to carry out cne latent ;

', of paragrapn 6 of the August 21, 1984 EDF-Umecco agreement letters
~

(62-861203:2).
,

i| +.

L 4.5.6.2.2 Evaluation {
|

The procedures specttied by Umecco are adequate. Tne closare o.: ;-

areas above 0.08 WL is commendable from an ALARA standpoint.
'

'

T LC 27.5.4 requires selected radon progeny measurements.
L,: .

['c.
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N 4'. b . 6. 3~ Exposure Calculations -

;, 4.5.6.3.'l Description
,
7' A time study of all employees is conoucceo quarterly by tne Rbu or*

I under RSO review to determine the amount of time spent in each area
f, of exposure. . Monthly brestning zone samples using prescrioed ' '

b portable samplers are taken:to assure reliability of general air
Ji sampling.- ~ Analysis of routtne samples and cne perceived itseltnood-

T of reaching the action level of 251 MPC determines where work areas
i,,

require the use ot personal breathing sone samplers.

N
.' records are kept to calculate exposure to airborne racionucitdes
When non-routine maintenance is-performed, detailed,. accurate j

t

c
(both time and concentration). Dust samples taken while work is.,

O -performed are used in ents exposure assessment. Periodic breaching
zone. samples using prescr.ibed portable samplers and appropriate
-attachments for sampling atroorne ouscs, are used to assure accurate
assessment of exposures during non-routine work assignments. |

'

,
'

-
,.

For each job category, ~ work assignments are studted to determine ,.

I those in which concentrations exceed 25% MPC. Actual time spent in |
'

. each area is observed and documented at least semi-annually anu cne
.

estimated amounts of time spent revised accordingly. The-RSO will .;4,
' review exposure data at least weex1y to ensure enac exposures for :

1% each job category are ALARA.-
j.

,

If .an ' employee reache's an action level of 25% of MPC oased on Time'
i>

i Weighted Exposure (TWE) over a period of one (calendar) quarter, the
RSO institutes an investigation of enetr work record ano exposure,

history to identify the problem. Any problems noted are then

|| studied and corrective act' ton taken to ensure enut exposures are
j kept ALARA.
7
|i 4.5.6.3.2 Evaluation
o j
i

Umetco's time-wetgnted exposure procedures generally meet Departmenty
|: requirements.

[1 LC 27.5.5 requires that in certain cases accicional procedures be
established to maintain employee exposures ALARA. Such procedures
- are to explicitly include contributions f rom areas less enun' 2$A or

J. MPC.- -Proposed LC 27.5.5 states.that in no case shall time-weighted
studies be less frequent en'an quarterly.

i:s

H|
4.5.6.4 Action levels

|

Two types of action levels should be conetcered by a mill's
H radiation safety staf f: the 40-hour control measure and

4 admintstrattve action levels.
;'

l:
|d .

u
|

|

h
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W The 40-hour ~ control measure, specified in 10 CFR *:0.103 (b)(2) and
h 6 CCR-1007-1-4.4.4.2 is an action level inaicating that if an

Y! employee is subjected to an intake exceeding 40 MPC-hours- during a
Y week: the cause must be determined;- corrective action- must De

f taken; and .a record of this action must be retained. If the sum of
p the ore dust-and yellowcake exp'osures exceed 40 MPC-nours for 1

week,-an everexposure has occurred.

Administrative action levels are estaolished by management to
:#j . maintain; exposures ALARA and should be specified in the following
1 areast-
;If
a.y 1. - Uranium Ore Dust. .An action level somewnat above ene levels*

Y existing within the normally operating mill should be set for
f each sampling station. Levels in excess of tnis snould

[' ~ initiate investigation and action by tne RSO.
3 -

'2.- Yellowcake. Action levels should oe set in a similar manner'

[ for all sampling stations and maintenance operations. Excesse s
<should be treated witn investigation and aceton.'.

j

3. Radon Progeny. An action level for each sampling station
4 should-be set.

' 4. Time-Wetsnced Exposures. 'An action level of 257. or tne
exposure Limits'should'be set based on the weenly limit for>

soluble urantum, quarterly limit for ore dust and yellowcane--
-

.
combined and'an annual limit for radon daughters. ;

*
'1 .

]5. Gamma Dose Races. An action level for eacn station at wnten.

(3 gamma dose. rates are periodically measured should betset. '

. '6. Dosimeter Results. The RSU should set action levels for
monthly dosimeter results. !

1

7. Contamination on Skin and clothing. Tne action leve'l is |-

y. 100 dpm/100 cm2 j
!

8. Low AirDorne Radioactivtcy Readtags. ADnorinally low reautngs I
.

f of airborne radioactivity should be investigated as chey may - l
'

indicate an equipment maltunction or procedural error. The KSu
,

"
should establish action levels for low readings of airborne j

.,

racioactivity. j
L A ',

4.5.6.4.1 Description |
b

*

Althougn historical expertence has shown UCC/Umecco to take aceton ]
'

at appropriate levels, no specific action levels as discussed area- i

g presented within the LC 11.2.

j~ 4.5.6.4.2 Evaluation ;

y)v

.f. - The present shut down status makes comprehensive imple.nentation of
f the above recommendations impractical in ' ost cases. LC 27.7 tm

'
requires that action levels be specitied by Umetco anc inciaceu
within LC 11.2 for the parameters discussed above whien are

,,

appropriate to the present situation.

'

,

b
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[ 4.5.7' $10 ASSAY PROGRidt ,

h ..

*

.

: The Department heavily empnasizes tne importance of a courpetent
k; *

'n
bioascay program.. The bioassay program is-designed to determine the

[ adequacy of air sampilng data, dust suppresston systems and
? respiratory devices. Bioassay methods-for. uranium mill workers
e -typically include. urin.:1ysts and in vivo measurements.
b
( Urine values over'15 ug/1 indicate that investigative action be
i' =taken by tne RSO. A 30 ug/l value is the limiting value apove wnicn

g

[ chemical toxicity to the kidney may occur and'therefore actions such ,

/[ :ss work restrictions for. individual employees are considerec.wnen i

E urinalysis values reach this' 1evel.
A !

n .In-vivo analysis.is used to determine tne presence or insoluole

[ . uranium deposited within the lungs.
.

p 4.5.7.1 Description

I

1, Umecco's bioassay program is described within Section 21 of. I

LC - 11. 2. Yellowcake workers or workers exposed to large quantities !
of ore dust are monitored every two weeks. Quarterly analys ts is I-

. .
required of workers exposed to levels of 25-50% MPC and .otner

- workers are assayed ~ annually.
-|

1;; *

P Samples are normally taken between 48 to 96 hours of an employees !
p, -last exposure -to uranium bearing custs except wnen snitt senecules. j

make this impossible.- This is to assure the-detection of uranium-

q

with longer lung retention times. i

l'
L: Samples having assays above the action limits (15 ug/1) initiate i

j[ phone transmiston of t'neir results so that prompt action can De
taken. I

!

| Action levels and possible actions are clearly spelled out oy J
UCC/tknetco for specimens indicating the presence of problems.

4.5.7.2 Evaluation*
,

i

L The urinalysts program for the Uravan mili described in LC 11.2 I

t. indicates that assays are taken with sufficient frequency and the i

procedures are consistent with NRC Guicattnes in Regulatory Guide :"' L8.22, " Bioassay st Uranium Mills". Action levels are well !'

described. Specimen collection and analysis is pertormed oy the j

approved methods. ;-

!

The failure to obtain a baseline urinalysis for one new employee was
C cited in the 1983 inspection.

'LC 27.4 defines action levels and frequencies for tne operations or
the urinalysis program.

i

Altnough in-vivo measurement.s for the detection or insolucie uranium

require sophisticated equipment not generally accessible to remote
areas suen as Uravan, an in-vivo program is recommended for Uravan
workers. The decreased importance of a uranium urinalysis program
in a situation in whien ore-dust and yellowcake are not present on,

site is recognized. The increased importance of determining any
intake and retention or uranium progeny (tnorium, radium, etc.) trom',,j tailings exposure is concurrently noted. ,

4

't
o .
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% 5.8/ ' QUALITY ASSURANCE PROGRAM
q

The aim of a quality assurance program is to (1). assure proper '
~

.

calibration of. instruments and sampling equipment on a routine
,{. basis, (2) assure enat lower. limits or deteccton, senstetytty ork, =

instrumentation'and analytical techniques are adequate to provide>w
j i,1 . good quality data on worner exposures and ef fluent releases, and (3) -
Lii allow reporting of results to include not only counting error, but
,

all signtricant random uncertainties associated witn' the .j
N ' reassurement. _ 'Ihe quality assurance program should encompass both '

4 data generated by mill personnel and by- contractors supplytag
G analytical services.=
d-
K -Quality' assurance comprises all those planned and syscematic acetons'

I that are necessary.co provide adequate confidence in the results of
g a monitoring' program. Guidance for the estaD11snment or a
? satisfactory quality assurance program is contained in RG 4.15
L - " Quality Assurance for Radiological Monitoring Programs"
', (31G-790200). 1

y
i A satisf actory program will contain decatio of organtzational ,

j structure and responsibilities of managerial and operational '

j, personnel; qualifications of personnel; operating proceoures ano j

Q. instructions; record keeping; quality control in sampling; quality ;
!'( control in the radioanalytical laDoratory; pertormance enecKs ot

||- . radiation measurement systems; analysis of intralaboratory and .

-interiscoratory quality control samples; review and analysts or |
,

j, ' data; ~ and audit procedures. J
;: . .

Description4.5.8.1g
,

- The quality' assurance program for Uravan encompasseo Docn procecures ' )
for sampling, carried out by mill personnel, and the laboratory jb- ,

quality assurance policy whicn was appiled Dy personnel at ene :|- ,

UCC/Umecco Analytical: Laboratory in Grand Junction. The UCC/Umecco i
E .-

F| laboratory has since been disoanceo. damples are processed by
;* outside laboratories with their own internal quality assurance i

program.. ,

N' |

\ 4.5.8.2 ' Evaluation
L '

.

L
The quattty assurance program as described in LC 11.2 and ene4

$. UCC/Umeteo Laboratory manual met Department requirements.
,

i' Sufficient information was received by tne Department to indicate
1 that the sampiing program and the laboratory program operated within |
p; a set'of ' guidelines ensuring the quality ana' accuracy of tne ;

resultant data..

Reevaluation of the 'outside laooratory analytical programs must now'

2 occur.

y
i LC 11.1, Addendum A, provides the framework for quality assurance

Q and quality control for all remedial actions at Uravan.
.n .
1 The Department recommends enat use or a computertzed system tor ' data

handling be investigated by UCC/Umecco co aid in the manipulation of
the large volume of information related to the Uravan project.

4.
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Cb 4.' 6 ENVIROhKENTAL AND EFFLUENT MOh1TORING PROGkaM |
. ,

Environmental monitoring enables' the Department to estimate maximum ;
'

ks . potential radiation doses to individuals and1 populations near the
'

?? site.
E
p[yl More specifically, this monttoring allows determination of
4 compliance with LC 18.6 which prohibit of f-site doses in excess of
G. 25 meem/yr to ene whole, body 73 mrem /yr to ene tnyrota, ano 25'

[j mrem /yr to any' other organ of any member of. the public .as the result ;

41 of exposures to plannea discharges ot radioactive macertals, racon
' 'and| progeny excepted, to the general environment from uranium mills '

'

@* (62-861203). i
.

!

h ' Monitortng must be pertormeo to determine tne release ot.
7

^ radionuclides in or to-the-following forms or sources: air
particulates, racon gas, ground water, surf ace water, soils, and,

* vegetation.

[4. 6'.1 - AIR PARTICULATES',

4.6.1.1 Description'
,

'>;

h . Air particulace sampling is done potn at ene sources (stacks) and at
"y- sampling stations on or near the mill site. Procedures for i

,

equipment use and cal 1Dration, calculations and recoro keeping, ana'
'sampling frequen'y and quality assurance are described'withinc

LC 11.4-1.''

Li

The s tack sampilng program (LC 11.4-1(8)J encompadseu cne isoninetic'

sampling of the ten mill stacks which include: 1 yellowcake dryer
stack, 1 yellowcake area general ventillation stacn, 2 sample plant

j stacks, 4 serofall mill stacks, and 2 ore storage bin stacks. No

stacks are now in use. The two sample plant stacks are casengaged
j and cannot be used.
;

p Air particulate samples are taken witn General Metals Worns nten
volume air samplers set at nine locations at or near the mill area

,

!. boundaries. . Samples are taken west of cne Tatitags Pile 2, on

j; Spring Creek Mesa, at the Taneguache No. 2 well (background), and at
gi 5 locations witnin ene San Miguel-Valley from south to nortn or cne

3 town of Uravan. Sampling is done continuously except -for down time
! for maintenance and monthly calibration, witn flicers being .cnanged

( at least weekly. Filters are analyzed for U-nat, Th-230, Ra-226,

H and Pb-210.
~

,>

4.6.1.2 - Evaluation, r; -

. The air monitoring program, as prescrioed by LC 26.4, is acceptaDLe.

(?
p
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RADON GAS
.

,

4'.6,2.

$$|':
*'

G '4.6.2.1- Description .
' ~

- Ambient radon gas monitoring was accomplisned untti 1964 witn cne
use of-Passive Environmental Radon Monitors (PERMS) manufactured by..)

4; EDA Associates. . These PERMS use TLD cnips for determination of
] alpha and gamma levels. )

:;.
The PExMs were.atstributed to 23 sampling locations and enangea

.

. monthly. The locations include the air particulate sampling
j( < , stations discussed previously plus others.-
. ,.

Calibration and analysis of the PERMS was- handled by the Grand4

J. 'Juncti i Laboratory. ~ Use of a ' track-e ten aetection system was begun
inL1986, 130s radon calibration facility at the Bendix Corporation
DOE Complex has been used. Umecco committea to Euf in 1V64 to

9 monitor ambient radon levels, with set contingent actions

I (00-840821; 62-861203).
G

[f 4.6.2.2 Evaluation-
_

The sampilng: locations and f requencies committed to tor the racon
?P ' sampling program, as augmented by LC 28.5, are acceptable..

UCC/Umecco data indicated a ca11 oration proolem witn cne PERM
existed for several years from 1981-1983 leading to a large number

.,
~

of low results. .The Department has concurred in. cne use or cne
track etch detection system instead of PERMS. No radon standard

..

traceable to the Nacional Bureau of standards yet extscs.'

Calibration is extremely difficult.
,

J
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p (4.6.3 CROUND WATER

1 ,
-

Description ,
,

(- 4.6.3.1
C

Groundwater sampling is done to determine ene extent of -j

f(J. (=.
. contamination originating from mill . liquids. The two basic '

!* ,-

.

, monitoring areas; described in LC 11.1, are at Cluo Mesa anu along
' the San Miguel River.-

h? The Cluo Mesa ' monitoring' system includes wells located
( hydrologically both up and downgradient'from the tailings and spray
7 area and their deptns range from 50 to 860 feet. Sampie trequency ,

W' and constituents to be analysed are in Amendment A to LC 11.1.
6 . Seeps occurring on the- Rieroglypnic Canyon rim ano at ene San Miguel

.

- Canyon rim above "C-Block" are monitored on a quarterly basis."
_

:

[ The San Miguel River monitoring system is necessary to assess
y contamination of ground water in the San Miguel Valley. Sample
ju frequency and analysis is listed in Addendum A to LC 11.1.

_

[ Additional groundwater sampling occurs via the Uravan domestic water
,, - supply which originates' f rom Tapeguacne No. 2 well ano spring Creen !

zc No. I well. These wells are in locations and from depths precluding
,

i reasonable enances for contamination. I

- ,

. Evaluation
'

4.6.3.2.

i- -Tne locations and sampling frequencies acceptable'for cue.Cluo Mesa :

and San Miguel River monitoring system, are described in LC 11.1. I

d- Une Department has concern over cne monitorlag of cne seeps .
originating from the canyon walls. The licensee's program for _;

identitication and mapping of regular seeps will De augmencea oy cne
water flow and. quality monitoring required in LC 11.1..
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- |"O
' 4.6.4 SURFACE WATER ]

"
.

I i

i- 4. 6. 4.1 De sc ri pt ion '- i
'

&
'The San Miguel River is tne major suricte water in ene Uravan area.4

. . .

.

'

'1[ Additionally, the Club Ranch Ponds and River ' Ponds containment
'

release contaminated liquid near cne river....

I
. .

One is
.

|

The San Miguel River has been' monitored at 4 locations.
j. - upstream of the mill' and' 3 are downstream, witn cne last downstream 1

sample being from the Dolores River which the San Miguel enters.
($ ,- approximately two miles below the mill. The San Miguel diver ~
.;. samples were taken daily and composited for a monthly analysis. The

'

yc - Dolores River samples were' caRen weenly for a monenly composite.
,

f Analyses are done for the radionuclides U-nat, Ra-226, Th-230, -|

Pb-210 and Po-210. Stream flow is determined oy cne U.S. Geological'"

Survey.-s

;4 Each of cne Club Ranch ponds is sampled semi-annually. A composite 1

',I is analyzed for 35 separate parameters including the 5 above listed- I

y radionucitdes.
i ,

'. 4.6.4.2 Evaluation
'

i-
.1( The locations used for monitoring surface waters are described in>

5 LC 11'.1, Addendum A.

Even 'though the tailings ' ponds constitute a "surrace water", tnej, ,

. Department concurs. that routine sampling of. the liquid within the
,

ponds.is not required.

,
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0 4.6.5
t.

g ; . 4. 6'. 5.1 Description
>

&

I Soil' samples ot'l.2 X 103 cm3-(.041 cuote feet) volume nave ueeng

col'aeeted annually near the 9 ambient air sampling stations and't : .

submitted to the laooratory for radionucitde analysis.
3:
C

( In order. to more properly assess' the effects of plant operations on
3 - soil content, deposition rate samples were also.taken. The metnoo

@ involved mounting an open-ended container 2 meters above ground
J plane for a known time interval and enen measuring tne depostced

contents. Af ter acid dissolution of the contents,' the resultant 6

,.

[ solution was stDmitted for radionuclide analysts.

)j T4.6.5.2. Evaluation
;.

The soil monitoring program, as descrioed in LC 11.4-1, anc*

5' augmented pursuant to LC 28.9, meets Departmental requirements. Tne
inclusion of deposition race samples acced acattional information

,.

? which was helpful in evaluating current operations.
9 The 1983 Department inspection (10-830312) indicated an item ot ,

non-compliance in that UCC/Umetco. f ailed to collect' and analyze soil
,

e'

samples for 1982.;

'l No mention was mace by UCC/Umecco of collection and analysts ot
i sediment samples from the San Miguel River. . As plant operations are

' likely co cause addition or radionuclides to cne river sediment ,

which through leaching may effect river water quality for periods
~

-

long'after plant-decommissioning. LC 28.8 requires sediment"

) ~ sampling be addressed. Any program should.be consistent with the
!< requirements of NRC Regulatory Guide 4.14. .

,
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'4.6.6 VEGETATIONp i ;
b

!*A F
'

- '4.6.6.1 Description *

s;

I The'May 1984 procedures spectried in LC 11.4-1(11; required tne
- sampling of' garden vegetables each growing season ~ at four locations

4[ near the amotent air monitoring sites wnere. such' vegetation may
f. ' exist. < Forage vegetation was to be sampled at all nine monitoring *

jL ; sites [LC 11.4-1(11)J. Vegetation is to be analyzed for U-nat, i

[OL
Th-230, Ra-226, Pb-210, Po-210.'

i

F
f 4'.6.6.2 Evaluation-
>|{ . . . . .

i
'

g[:
LC 18.6.3.1 prohibits the growen ot. garoen vegetables on

j licensee-controlled property.at Uravan. As the contribution of the
T | Ingestion pathway is a significant portion ot ene total dose,
j adequate monitoring of any vegetation, grown ~ and consumed locally is

important-in ene Uravan situation.
,

'

Studies undertaken by UCC/Umecco in the past included a 1982,,

,f- (00-830927): garden survey and calculations of ingestion races. (
'

Vegetation nuclide contents' measured in previous years for a largeg'
number of species were used in calculating ingestion doses.

The 1983 Departmental inspection cited UCC/Umecco for failure to
collect and analyze vegetation samples in 1962.,

-y
,' LC 18.2.3 in Amendment 20 to License SUA-673, and now LC 18.6.3.1 of

- license 660-02S, pronibits vegetable gardening'in ene town of
Uravan. As stated in UCC/Umecco's May 7,1984, letter, this
eliminates the ability, and tne need, for sampitag ot garden*

,

vegetables. The sampling of potential-forage vegetation remains
' required by LC 28.11.-

b- I. Although it is stated oy UCC/Umecco to be an uncommon occurrence,
W the sighting of cattle grazing near the site boundaries during the

. April 1983 Departmental inspection, ooservations May 9, 19be, and,

subsequently, indicated that beef sampling mignt need to be l
';

undertaken uncti convincing evidence is provided that oeef raised j

locally is not eaten locally. LC 18.6.3.2 obviated the need for" '

j: beef sample collection. |

5 |
"

; Analysis of fish samples from the San Miguel River will be,,

M undertaken semiannually for radionuclide analysis as provided by i
LC 11.4-1 if the Radiation Division and WQCD agree suen samples are i

'

, necessary or as specified pursuant to LC L1.1 and LC 28.1.2.
A
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'4. 6.'7 - EXTERNAL CAMMA MONITORING
*

1
F: .

op 4.6.7.1 Description l

~l
n
b External gamma is-monitored at the ambient att sampitag sites using j

[[. the spherical container TLD badges of Eberline. The containers, 1
~

,

y, each containing five TLu cntps, are mounted one meter aoove ground

9 plane at each ' site with two containers per site. The containers
l' loaded witn TLDs are received tne first of eacn monen from Eberitne
I and exchanged with those in the field. A background TLD is stored

in a-lead-lined container as a transportation control. 'the TLas are
[; returned to Eberline for processing [LC 11.4-1(11)].
2;
" 4.6.7.2 Evaluation
t;

The monthly determination or gamma exposures rates meets | De par tmen tp
'

2' requirements. Storage of control badges in lead boxes will yield
pc lower.backstound readings and thus sitantly elevated net readings in-

most situations, although a convenient control location may not De
y/ ~ available in Uravan.
g '.

9
'

4.7 RESTRICTED AREAS AND ACCESS CONTROL

O Any area witn access controlled by cne licensee for purposes of-
? protection of individuals from exposure to radiation and radioactive
/! material is defined.as a " controlled area" in 6 CCR 1007-1-1.6 or
O the Radiation Rules. The mill and tailings area should be

completely | fenced to restrict access, and the fence-snoula oe posted +

with " Caution, Radioactive Material" signs. If the fence and all
,

;" , _ entries are posted ,and in addttion contain the words "Any areaj' within this mill may contain radioactive material", the entire area
? is posted adequately to meet Departmental guidelines (NRC RG d.30
L at 6). Additional posting of- each room with " Radioactive Material"
fp signs is not necessary.
&
d
Q "kadiation Areas" and " Airborne Radioactivity Areas" must ce postec

; as directed by 6 CCR 1007-4.11.
) !,

j 4.7.1 Description
%

Observations made during past departmental compitance inspections
+ ( April, 1983) (10-830412) revealed the mill and tailings' area were

unfenced in most locations. Signs incicating tne existence of a
j " Controlled Area" are posted near the plant boundaries. The Deetco
g letter of May 7, 1984 (00-840507) descrioed a plan for fenctag the
@ controlled area boundary by which included gates at mill entrances
'' but the lack of a complete site barrier. This fencing was installeu

in 1985., ,

3 4.7.2 Evaluation
'

Umecco must submit procedures for access. control and securtcy to be
F included in LC 11.2. The plan for fencing the controlled area is

ac ce'p tab le . A complete barrier wt11 be required at tne time or
final reclamation.

,
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'

4.8 EMERGENCY- PROCEDURES '

(' The possibility of accidents leading to environmental damage or
| personal injury is a reality in an industrial situation such'as a
N- . uranium mill.- Consideration of tne types or acetdents posatole in
j; and around the mill plus measures to deal with them are the
|y responsibility of mill management.
u- -,y
T 4. 8.1 - EMERGENCY RESPONSE PLAN
%
*

. 4. 8.1.1 - Description
P::

$
fg UCC's Emergency and Disaster Plan [LC 11.4-1(23) J describes tue *

f responsibilities of all supervisory personnel at Uravan in ene case
of an emergency.. The plant superintencent is responstale tor cne'

'j ; preparation of the emergency plan.
,,,

-: Stated incidents for implementation or tne disaster plan are*

earthquate, major floading, tailings dam break, major: fire, major*

.

[ chemical or gas release, and a bomb cnreat or tareat of: War.
u.
it -

| :, A system for alerting local residents and mill' workers by public
i; addrers, radio broadcast and sirens is described as ts- a generalizea

; assembly procedure.
n.

Specific procedures are described for tatilngs dam breaks, floods,,

earthquakes and bomb threats in which procedures for notification, i
* - -assembly, evacuation if necessary, and action are described. -|
N
1,

L : 4.8.1.2. _ Evaluation
.

The' described' procedures are well organized anu meet regulatory
H -requirements.
.

1

|-

r - LC 1.i.2.2 requires chac plans be included for prompt-retrievat ot
y any radioactive materials released to uncontrolled areas. ;

Le i

|;; - LC 15.2.3 requires enat equipment ce avaliable for emergency
1.0 response.
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;

[h [4.8.2 TAILINGS' IMPOUNDMENT i

|t ._.

p" '4.8.2.11 Descriptton. ,

p,
T' ~ Failure of one callings' impoundment recention system coulo lead to
% ~ extreme-hazards to mill workers'and Uravan residents including
i flooding and deposition of tallings on the canyon floor, therefore !

'

l every effort mast be made to ensure stability of the tailings
^! impoundment. Precautions-to ensure impoundment integrity include
C inspections every-shift (LC 11.4-1(1)] and maintenance of adequate
g1 freeboard, beach width and reserve capacity 'as required oy LC 23.2.
d; The emergency response plan for a tailings dant break includes.
N' [LC 11.4-1(25), p. 8-10j provisions for . power shutoown, reporttng to !

authorities,- assembly points and evacuation plans.-

Y 4.8.2.2 Evaluation
~

r
'

Engineering design to prevent tailings impoundament failure is or
i 1 prime importance. 'The tailings ponds have been buttressed to resist
t| - static and dynamic. forces and designeoito notd pronaote maximum,

|!4 precipitation events. |

Q
'

f "The emergency response plan- desertoed by tne iteensee meetu
Vt 1 regulatory requirements and was tested in the presence of the ,

p Division oscDisaster Emergency Services staf r. - (23-800312) Ine
K . licensee has complied with LC 15.2.2, which requires that emergency

[]
- response plans be submitted to tne Division of Disaster Emergency

'

|
Services for comment and approval of, a test of the plan.

hs 4.B.2 FIRE' PREVENTION,O

$
e I4.8.3.1 Description' - !

I? ,

Fire plans are routinely supplied to MSHA. The April 19e3,

J Department inspection' (10-830412) indicated that unetco had its own
R. fire department on the mill sace.. Local fire departments nowj provide service to the site.

1:
4; 4.8.3.2 Evaluation
m
:(
g -Description of a fire prevention system will De required wicatn

f LC'11.2 as required by present LC 15.2.2.
'

4.8.4 'HIGH WINDS

! . .

4. 8. 4.1 Description;<

0 No spectite plan tor response in tn,e event or hign winds or a
I tornado has been submitted by UCC. The Uravan aren shoulo
% expertence about thirty-five thunderstorms per year witn July ano

August having the highest frequency of occurence. In this area,

strung winds and hatiscorms can accompany thunderstorm activity. ho*

C tornados were reported in the region from 1952 to 1963 and there is
negitgible prooability or a tornado striking tne area-

(00-820331-13:2-70).|

.
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d 4'.8.4.2 Evaluatiel
, ,
'

Althougn Umecco has not descrioed the upper wino velocity 1 Amit tant' '

' mill. structures are designed to sustain without damage, the ,

cessation of operation leaves little 01 a hasarcous nature to De

i dispersed in the case of a tornado or wind storm. ,

r,

h 4.8.5 TRANSPORTATION ACCIDENTS [

1
3 4. 8. 5.1_ Description

'y
h: Previously, the dry yellowcane end product of toe atlling operation
it was packaged in $5-ga13ot drums and shipped from Uravan to ;

a Grand Junction by true.n and enen by rati to its final destination.

[J Although UCC/thetco estimated the probability of an accident
resulting in a major release of yellowcane at one for evwry 4)U4|m
years (Lc 00-820331-13:Section 7), response plans have been devihed''

.

h, and documented (LC 11.4-1( 22) ] .
9. "M
y . +' UCC/Useteo makes clear the fact that liability and clean-up costs
Lf are the responsibility of tne carrter altnough due to Knowleage or ,

h the product's hasards, UCC/Umetco is obliged to help.
| .. 'L' The Manager of Plateau Operations is responsible for implementetton

. of the response plan. Vehicle operators and emergency response
personnel are given a basic indoctrination on transportation .,

taccident response whereas a field demonstration and exarcise is'

conducted annually to assure prepareaness.

A communications scheme including notification or che response team,
company management, the DOT, NxC, the State or Coloraco, and tne -

Department of Energy (DOE') is d'escribed. Equipment necessary for
use in spill cleanup is available witn most or it nept at ene Grana.

- Junction office.

UCC/usecco's accident plan desertues the monitoring to De pertormea'

.,

to e6tablish the area of the spill. The area is roped off and
posted with " caution racioactive materials" signs. The bulk sptli

r- is shoveled into lined metal drums and the residual material
L vacuumed.

i Further decontamination metnods are descrioed including scrupotng
with rags, brushes, or steel wool. The plan states that prior to-

7 abandoning the accident site, acceptable levels or surtace ,

'

.

contamination-(5,000 dpm/100 cm2 average! must De met. Proceaures
ff for personnel safety such as use of protective clothing and
:( respirators are required while working at cne sptil atte.

f" .

4.8.5.2 Evaluation
!:1

[ The plans made by UCC/Umt fvr response in tne casa ot a

'

transportation accident a... subsequent yellowcake spill are
acceptable, witn the admonttion that ene initial goal is always (nat

i background ranges be achieved by cleanup if at all possible, as
j' providea by LC 32.2.1.

!
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4.8.6 PROCESS SPILLS ;

n

i[ 4.5.6.1 Description *

,

/ Homerous sources existed within tric mili area during operations f or

spills of solutions including those with significant radionuclide ,

1 content. Currently the inventory of such sources is minimal.

Nevertheless, LC 11.4-1(29) contains a description of the Uravan [
i" Chemical Spill prevention and Countermeasure Plan". iterein the

' Uravan site is analysed as to drainage areas, flows, and existence
and capacittes of catchment basins. catenment pond discnarges are.

{
discussed in relation to possible alternatives in the event of a

g spill of any sort. Eacn process cann witnin t.ne atti area is listed

q J along with its primary, secondary and tertiary containment systems
y if existant.
; . .

; Tne maintenance, inspection and disposal ot any on-stte equipment f

k- containing PCB's is described by UCC/1hsecco in great detail in
! LC 11.4-1( 2 6) .
A
n
'

Although spill control programs are descriped, the primary ,

responsibility of plant management is avoidance of spills. Umecc o ''

has equipped process tanns witn level indicators that .rtil souno an
k alarm if a tank is filled beyond its design capacity. Umecco
i . inspects tanks and piping periodically for leaks or stgns of
g weakness. *

E

j. 4.8.6.2 Evaluation
d i
y Although all process tanks are snuwn to have containinent systems,

the Briartment has had concern over their adequacy. The use of the
,

hil14ade collection pond witn an 18,000 ga11on cap 4 city as primary ,

i containment system for 80,000 gallons of the aerof all thickener
liquor was unwise.,

's

Historical data indicate a history of sp111s including 5 in wnten
,

^

raf finate entered state waters between September 1979 and Septeuber-

of 1981 (11-810923). With construction o's a new pipeltne to tne
i Club Ranch Ponds, spill incidents abated.

.

1 The use of ditches and containment ponds will generally preventi
4 process spills from directly entering the San Miguel River, but they
y are not a state-of-tne-art system, as was evident during recent Ccu

tank breaches. A spill containment plan was agreed upon between-

Umecco and WQCD on Aprti 20, 1952. A revised sp111 preventton and
containment plan was submitted February 8,1984 to the WQCD and has.

been accepted.a'
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4.9 ' MILL DECOMMISSIONING '

W |
.4.9.1 Desertption

LC11.1,'Section 6.6 prescrioes the mili decommisstoning frameworn..

According to past UCC/thmetco documents (00-810922 and LC 11.2), mill ,,

site decosamissioning is designed to return ene area to esseactally |
v its original state and to allow unrestricted use of the site. In

'

the past, UCC/thmetco has stated a coranttmer6c to ensuring a stil +.

which follows the ALARA philosophy during its operation and thus
i will best minimise the atii site decomistasiontag cost. balvagnole
3 items are to be removed from the site and unsalvagable items will be !

L disposed as provided in LC 11.1, Section 4.b. The butiotng ana j
p equipment to be salvaged would be cleaned with steam or hign '

3 pressure water, with the liquid effluent being pumped to too

y, evaporation ponds. -The entire building would then be broken up,
g removed and buried in the tailings or otner disposal area (00-810Y22

,

and 00-841009:20).
'

i

i
. . .

UCC/thnetco generally has proposed to scrape contaminated soil areasa '

[ assessed by gamma survey. to remove the contaminated layer of soil [

to the tailings piles, and to place previously stockptied material-

on the scraped areas (LC 11.1, see also 00-810922).

4.9.2 Evaluation
i

The Department's %uidelines for Decontamination of Factitttes ana
-- Equipment Prior to Release for Unrestricted Use or Termination of |

Licenses for Racioactive Matertel", which are equivalent to tue 1975
'

NRC guidelines cited by UCC/tknetco (00-810922 and LC 11.2), are
incorporated as Annex C to the License. If applicaDie revisions are-

forthcoming, Annex C will be revised by license amendment.

'. Total decommissioning of the mill is not necessary for protection or
public health and safety at this time in view of the activities
authorized in LC 11.9 and tne extensive remectat activities anu ),

compliance schedules required by the Consent Decree and LC 11.1. |

4

LC 32. 2.1 requires that , as provided in LC 11.1 and cne Consent
Decree, decontamination be based on statistically defensible testsi-

of soil contamination witn depen. Proposeo LC 32.2.2 requires enat
" dispersal by wind or water erosion of contaminated sediment, liner,

,

: or subliner naterial De minttnized ana reclamation or tne solto and '

# liquid waste areas be as prescribed in LC 11.1. Proposed LCs 31, 32 i

an'd 33 bind UCC/1knetco to estaD11sntag plans ano financtal assurance I

'agreements for reclamation.

Tne plan descrioed in LC 11.1 meets tne Department criterts tor
long-term control of these waste materials..

! Iong term care and monitoring will De provideo for Oy a rund
? established with the Department to cover costs of monitoring air,
I water soils and vegetation contamination, and to cover costs of

erosion due to weather, animals and plants. See Section 5.7.3 of |,

J

this FLS.
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E, 5.0 SUMMARY ANALYSIS OF ISSUES

E 5. 0.1 outline or section 5
'

,

This section is the written analysis of environmental impacts as

f required by the Uranium Mill Tailings Radiation Control Act and in ;

accordance with RH 3.9.10.1 of tne Radiation Rules. !

i
L Subsection 5.1 discusses siting aspects. Subsection 5.2 discusses ,

y tne stil setting in surftetent dotati to frame environmental !

+

b review. Subsection 5.3 describes existing-solid waste management
%

and Subsection 5.4 describes existing liquid waste management. >

$! Subsection 5.5 evaluates radiological impacts. Subsection 5.6 ;

p completes otscussion of new solid and 11guld waste disposal destgn
'

for continued operation (Spring Creek Mesa). Subsection 5.7 i'

; completes discussion of long-term containment in relation to

6
criteria in the Radiation Rules. Subsection 5.8. considers land,

!

f'
cultural'and socioeconomic impacts.

-2

$. Unlike a*Nstional Environmental Policy Act (NEPA) Environmental >

[ Impact Statement, whten is a " decision-intormtag" document, this F1.s :
'

Y is a decision document. Throughout Section 5, as before in
! Section.4, reference *.o License 6bo-028 is ancended to directly ,

!

$ relate the staff analysis to recommended action.
I

h Subsecticns 5.1 and 5.2 are primarily by W. Rane Junge'. Section 5.0
- is by Kan Weave.r and Edd Kray, and Section 5.8. by Matthew K. Jones.

$ 5.0.2 Summary of Environmental Impact Asnects ano Remedial Action Plan ;

y

? Uravan operations, as shown of Figure 5.2-1, included the disposal
6 of tailings in Cluo Mesa Tailings Ptles 1, 2, and'3 and the ,

/ evaporation of liquid waste in the Club Mesa Sprey Area and from the
*

y Club Ranch Ponds. Addittonal liquid waste was stored, treateu, anc

released from the River Ponds. In addition to tailing material, two'

; other forms of solid waste were produced at Uravan, fvaporation 01
liquid waste created a crystal residue. Water pre-treatment formed

3
- sludges. Crystal residue was depostted near AtKinson Creek and
[ sludge at various locations on Club Mesa. .

h The complex disposal practices have resulted int
' -.. Wind and water dispersal ot the calling material and tne4- ' .

[ Uncontrolled release of radon from the tailings piles.

Seepage of contaminated liquids from ene spray area, tatilngs? .

4 ponds, evaporation ponds, and treatment ponds into the
San Miguel River via ground and surtace water.

- These conditions will be minimized during and af ter the reclamation
of the existing f acilities at Uravan. The Remectal Action Plan
(RAP), incorporated into License 660-02S as LC 11.1, requires the
control of radon' emissions and blowing tatilags, limits tne amount

*

of seepage, and requires the long term control of the solid waste
,

matertal for thousands of years.

E
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} As st2t:d in the i"trs2uctics to LC 11.1, tno R:mecici Action Paan, i

the major areas containing contaminated solids are ;b

>

0 ATKINSON CREEK CRYSTAL DISPOSAL AKEA: This is a covered,
i unlined repository containing raffinate crystals,' adjacent to
p Colorano Highway No.141. j
r ;

o CLUB RANCH PONDS: These are six (b) unlinea evaporatton ponds ip
p - containing primarily raffinate crystals and ponded liquids
t' located adjacent to ano anove the San Miguel River.
x

?a - o RIVEK PONDS: These are seven (7) settling ponds, containing |
:

p settled solids and tailings, constructed adjacent to the San |
I8 Miguel River.

H
L' o TAILINGS PILES: These are three (3) Tailings Pries containing |

over 10,000,000 tons of tailings located on Club Mesa.

o CLUB MESA' AREA: This area incluces two (2) clay-itnen storage )I

f' ponds, a neutralised sludge storage area, and area which was i
*

'

used for the spray evaporation of ratfin.'te liquto and an
adjacent area of soils contaminated by spray from the'

evaporation procedere. ;

-
.,

| 0 MILL AREAS: These areas consist of the A- and B-Plant areas,

$ an ore stockpile area, a barrel storag'e area, a heap leach
site, a yard (bone yard) for scrap equipment, and sojacent

,

contaminated materials.

o TOWN AND ADJACENT AREAb: These areas consist of the Uravan
town, town dump, adjacent drainageways ( Atkinson Creek, San

.

Miguel River, Hieroglyphic Canyon, ano dry wasnes) and remnant'

waste materials previously used in near-site construction
activities.

'

7
'*

f Ancillary areas wnich will oe impactea by tne remental activities
include:

L o THE BURBANK QUAKKY: This is a borrow pit tor rocs and random
K fill to be used during cleanup and reclamation activities, and

j$
is the designated final repository site for raf tinate crystals.;

,

o BORROW AREA ON CLUB MESA: This is tne primary borrow source

} for clayey soils and random fill.

Contaminated liquids subject to cleanup ano disposal include:
tailings seepage '(hillside and toe berm), tailings dewatering
liquids, ponded itquids, surtace runoft, anc groundwater.,,

|<
C In additon to Section 5.2 of this FLS, deails of the Uravan site

and regional secttag are found in Sections 2 ana 3 or Le 11.1.

'i .

| 't
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.

Q' In general, the reclamation plan f or tne extscing f actitties at j
Uravan includes the removal of the Club Ranch Ponds, AtKinson Creek -

.

Disposal Area, and River Pales f rom one San M1Suel River valley.4
c Contaminated soil and substrate materials from these areas will be !

q transporteo and placed on Club Mess witnin ene Tailings Pales.
! Crystals from the Club Mesa Spray Area will also be relocated to a j

new disposal area. All areas wnere contaminated material.has been
'

It removed will be reclaimed. Tailings Piles 1, 2, and 3 will be j
; reciatmed in place, with a cover designed to wachstano wind and i

1 water erosion as well as reduce radon emissions. The . tailings pile s |j will be monitored for settlement ano decrease of the paraatic '

surface. Seepage from the toe bers, seepage from the Club Mesa-

hillside and contaminated ground water wt11 be collected and ie

[ disposed of by evaporation. f
.

The description of remedial activities in LC 11.1, tne Remedial *
,

Action Plan, includes :
; i

0 A brief discussion of UCC/umetco's operations at eachj

t. contaminated area and observed impacts on the environment. 1

1
-

O 6 description of remental activities and cleanup criterta. .
*

Remedial activities include cleanup and reclamation of affected !
~~

( areas wnere appitcabl.a.

1
O A description of requisite assessments ano engineering"

'1 activities..
. ,

o Schedule for implementation.'

t
'

A

i o Requisite quality control / quality assurance (QC/QA),
j- i.onitoring, performance evaluation and idspection. ,

:

l In accordance with the schedule in LC 11.1, UCC/umetco snail provice )
prior to construction Final Plans and Specifications for all

'

'
remedial activities and r. Qua11ty control /yuality Assurance,

,

tionitoring and Perforne'.sce Evaluation Plan for approval by the

{ State. The State will" develop an inspection anc Certification Plan
': for remedial activities at Uravan. UCC/Umecco shall perform all
^

remedial activities in accordance witn ene plans, spectitcations ano
procedures prescribed by these documents. *

,

,

immediately af ter UCC/Umecco completes remedial accavities at eacn,

area, UCC/Umeteo shall prepare and submit to the State a Final
6 Construction Report. This document snail include as-built drawings,

quality control surveys and test results, and construction ;
'

[ surveillance information. State approval or the Final Construction
Report for a given area shall signify completion of construction

,

activities in accordance witn Approved Final Plans anc,

Specifications. ,

'

Prior.co termination of cne Consent Decree, UCC/Umecco sna11 prepare
and submit to the State a Certification Report. The Certification

'

Report shall contain an explanation ano assessment or cleanup anc
*

reclamation activities conducted in accordance with applicable
provisions. State approval or the Certification Report shall
signify UCC/Umetco's completion of remedial activities in accordance
witn License 600-02s.

,

;

4

..
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b $.1 SITINC. INCLUDING ALTERNATIVES |
.

F 5.1.1 Natural Features LiLit Disposal at Present Site

, The existing tailings piles at Uravan were without additional,

.

capacity due to the geometry of the disposal area anc pale
| configuration. Additionally, the 1tquid waste areas are not

state-of-the-art. Because of these facts, tne present disposal
facilities at Uravan are not adequate for any additional operation, i

Therefore, by itcense condition, discharges to enese tatirngs p11es

h were to cease on or before July 1,1965 per Amendment 20 to License
{ $UA-673. Discharge of tailings dia in f act cease Novemoer 13, lyd4. !

A new disposal area would have to be chosen if operations were to i

resume. Natural features, such as floocing along the narrow river
valley, steep canyon walls, and limited flat areas on Club Mesa,

'
Preclude the use of areas directly adjacent to Uravan for disposal

,
'' of.large volumes of tailings. A detailed evaluation of sites around
'Uravan was conducted to determine the best alternative disposal area.

,

The site selection process was conducted in 1980 in support of UCC's
long range plans for the operation of enu Uravan at11. A site wnica
would accommodate approximately nine million cons of tailings and ;,

3 approxtmately 350 gallons per minute of ef tluent over a seventeen
year period was needed. Namerous sites within fif teen miles of the

' Uravan uranium / vanadium milling operation were investigated. ine
'

local topography of the Uravan area is such that the number or sites
is limited. These sites f all primarily into two categories: . wasta

.

systems where canyons with steep slopes would De blocked off witn a
,'' retaining dam and suosequently filled witn tailings and ettluent; or

mesas where the relatively flat topography is suited to tne
construction of diked retention structures. {

Eight alternative disposal sites were identified and are discussed -

- in this section. These are Spring Creek Mesa, Atkinson Mesa, Cluo )
Mesa Saucer Basin, Long Park and three sites in Paradox Valley.

' Their locations in the Uravan area are shown on Figure 5.1-1.

-
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5.1.2 Evaluation of Alternative Sites for New Tatlings Disposal

J Eight potential- tailings disposal sites were evaluated ana
recommencations mace to the Department as part of cne 11censee's
long range operating plans for the Uravan nill. These evaluations

, , ,

y~' were performed by various consultants according to tne criteria in
Schedule E, Part III of the Radiation Rules. These recommendations

f were in turn evaluated by a consultant to tne NRC and by tne
Colorado Geological Survey, who corroborated the preference for the*

;. Spring Creek Mesa site. Other attes watcu were considered are Cluo

9 Mesa, Saucer Basin, Long Park, Atkinson Mesa, and three sites in
Paradox Valley. None of these sites were juoged as suitable as tne-

Spring Mesa site according to selection criteria. f. synopsis of the'

site evaluations is presented in ene following sections..

5.1. 2.1 Paradox Valley Sites 1, 2, and 3
,

The three Paradox Valley sites are located up to seventeen elles

|1 south of Uravan. The Paracox Valley is about twenty-four miles long
along a nortnwest-soutneast axis and enree to five cities wide.. .

[ Although relatively isolated, the area is served Dy Colorado State
i Highway 90 and gravel surf aced Montrose County roads. Tne Paraoox
1 Valley has been subject to widespread faulting associated with salt

-flow and collapse of the original anticlinal structure. Tne
<

displacement of salts could continue faulting whien in turn couldu

/
damage an' impoundment s tructure or itner, thus risking tne release
of tailings or fluids. These sites were not given further'

consideration because eney probaoly do not meet Crtteria 1 anc > or
' the Radiation Rules regarding long-term control and potentials

*seepage.
,

5.1.2.2 Club' Mes a
i
I Club Mesa is within one-half mile of Uravan. This sace is located

primarily in Sections 32 and 33 of T48N, R17W, N.M.P.M. The-

proposed ef fluent and tailings impoundment area lies generally west
,,

of the existing UCC facilities. The, site is accessible by County
,

Road EE22 which crosses the sourchern nait of the site. The land
for the potential disposal sites is under partial control of4

; Umetco. Part of the area is uctiized for spray evaporation of

; raffinate effluents. The area has been mined for uranium and mine
f workings underlie the site. Subsidenc'e is evident over some of Cne
I old mine workings and new subsidence is continuing to occur.
.

In addition to a relatively small area availaole for catlings

disposal, there are two major discdvantages associated with tailings;
and effluent disposal at the Cluo Mesa site: 1) the existing'-

I undergro6nd mines would have a potential to subside causing leakage
or af fecting the long term stablitty ot a large impoundment systems"

and 2) there is insufficient ares for the impoundment.-

This site was not given furtner consideratton because it may not
meet the long-term stability requirements of Criterion 1 and ground
water protection requirements'ot Criterton 5.'

.

+
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i5.1.2.3 S:ucer B: sis
i
i

The Saucer Basin site is located 2.8 miles west-soutnwest ot
Uravan. his site occupies portions of Sections 1 and 12 of T47N,
R18N and portions of. Sections 6 and 7 of T47a, RioW (all N.W.P.M.J. 3

Any tailings and/or effluent pipeline would be approximately ]$.8 miles long and traverse land controlled primarily by sureau of i

Land Management (B1A) and the Department of Energy (DOE) with some J
~

'

private parcels. The site is located in a relactvely flat, I
intermittent drainage which opens onto the east side of tne Saucer !

Basin. i

)
The site satisfies a number of the tecnnical criterta in Senedule E, ;

Part III of the Radiation Rules. Saucer Basin is fairly isolated 1

from population centers; Uravan, the nearest population center, is (
2.8 miles away. The site is located in a topographic depression !

that is well protected from winds. However, betag a depression, t t

may have ground water relatively close to the surface. ;
'

'

|

The major disahantage of cnis site is that excessively high |
7 embankments would be needed to contain the tailings aad effluents. j
^ Higher embankments have a greater potential for failure due to tne

.

j greater weight of the structure, longer slope, and the greater !
,

'
exposure to attack-by wind and water erosion. Also, tnis site is a,

? catchment area which would require a large runoff diversion system
which may not meet the criterion for no active maintenance arter*

)i reclamation. Finally, a disposal capacity of tnie site may not be )large enough to accommodate the requirements of the proposed ;
'-

facility. !
. .

5.1.2.4 Long Park
,

The . Long Pa rk site is an irregularly shaped 900-acre parcel located
.

approximately five miles south of Uravan, Colorado. bite access is |L c

via the unpaved long Park road which is maintainea by Montrose,

County. The site can be reached via this road both from Uravan andn.
from Colorado State Rignway 90 througn ene Paradox Valley. Tne lana
on which the tailings and evaporation facility could be located is a j"

mixture of ownership and jurisdictions including private, mi and |
DOE land. The site is a northwest-southeast trending oasin located*

on a relatively flat, high mesa flanking ene Paradox Valley and is

) in the headwater region for an unnamed tributary to the San Miguel
y River. It has an upstrean dratnage ' area or aoout 1.6 square .nties )
J and may be subject to minor local flooding.

'

3
Nomerous abandoned and active mine workings are present at ene

: surface and in the subsurface at the site. Existing mineral j

_
properties, neadframes, ore bins ano drt11 notes are located
throughout long Park. Most mine workings are reportedly 100 feet'

deep or more. It is estimated tnat twelve to eighteen snaf ts and
adits presently exist throghout the entire Long Park area. Tnes e

,

underg ound openings could pose s tabtitty proolems f or the--

' embankment should they collapse due to the weight of the tailings or
deterioration or underground support structures.-

,
,
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In addition, boring logs presented in a report by Dames 6 Moore
!. (00-800530-04) indicate that portions at ene site are underlain by
L sandstones'and claystones wnien contain zones of hignty weathered

rock, soft rocx, closely jointed rock, or clay seams wnten may
constitute zones or planes of weakness in ene impoundments
foundattons. Higuly permeable zones coupled witn underground mine"

a voids could promote tne migration of contaminated 11gurds.
*
I While the Long Park site is generally acceptaole in terms ot some of
i the the criteria in Schedule E, Part III of the Radiation Rules, tne

( presence of many mine snaf ts and adits of undetermineo vertical and
4

lateral, extent beneath tne site poses serious problems in terms of
impoundment s taoility and hydrologic communication witn potenttally'

b usable genund water sources.
F:

e, 5.1.2.5 Atkinson Mesa
a

~ Atkinson Mesa is a large tableland (3.8 miles by 3.5 miles), roughly
2 circular with its center approximate 1y ' four miles northwest of

Uravan. Site access is via the gravel road maintained by Montrose
,

W- County which originates in the Atkinson Crean drainage at Coloraco
|3 Rignway 141. From the county gravel road, access to tne top of the
|3 mesa is by a steep unimproved road over ene rim of the scarp. Land

|: ownership consists of a combination of private, BLM, and DOE land.
l' One of the larger uranium mines in ene area is on tne southwest rim-

of the mesa. On the upper surface of the mesa, just to tne
southwest of the site, a large shaf t and neadframe exists known as
the Golden Cycle vent. Many waste dumps, prospect and drill notes

,,

/ pockmark the area and the extent of the underground working is
j great. - The actual proximity of underground workings to the site has a

p not been physically determined.
E

Atkinson Mesa is geologically and ecologically similar to Springg
b Creek Mesa. This site, however, of fers no advantages over the
j' Spring Creek site. Transportation and/or pumptng distances are
E greater for ef fluent and tailings. Existing ore boates on DOE land
' and numerous underground mines also mane tnis site less destrapie

i[ for safety and economic reasons. In addition, moving tailtngs and

]. effluent to the. site would entail crossing two major drainages and
j the disruptio.n of more valuable wildlif e haoitat.
- 3

5.1.2.6 Spring Creek Mess

f The Spring Creek Mesa site is located aoout 2.5 miles nortneast or
b Uravan, Colorado. Spring Creen Mess is the most linely site pased

upoe environmental and operation characteristics; however, tne site
is not in an optimal geologic and geohydrologic setting. Tne site-

is'accessiDie by untmproved County Road Uld (Spring Creek Trati) and
] two jeep trails. This Spring Creek Trait passes througn the site

and provides access to the Uncompangre National Forest and Spring'

: Creek Ranch. Access from the north is also available from ducia via
) uninproved roads over Wild Cow Mesa and Third Park. - Some mining

exists to the west , but no mines are known to penstrate the site.''

i
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Criterion 1 from Schedule E, Part III of Radiation Rules gives the -|
basic siting guidelines regarding tailings disposal. An evaluation 4

of Spring Creek Mesa against these ' criteria follows. ')

CRITERION 1.

..

(a) "In selecting alternative tailtags disposal sites, the
,'

following site features which would assure meeting the broad
objective of isolating the tallings and associated contaminants,,

- from men and the environment in the short term and for.- i

thousands of years without ongoing active maintenance shall oe, . , ,

considered "

' . " (1) " Remoteness from populated areas";
1

There is no permanent human population on the Spring Creek 1

site. Spring Creek Mesa is located 2.5 miles nortneast of i.

Uravan which is the nearest population center. Ine next*

nearest town is Nucia whicn is aoout eleven miles southeast or
i Spring Creek Mesa. This site is considered to be adequately

remote from population centers. 1

(2) "Hydrogeologic and other environmental conditions~

1 conducive to continued immooilization and isolation or |

contaminants from usable groundwater sources;" .]
|

'

Depth to regional ground water is about 605 feet beneath cne i

h Spring Creek' Mesa site. Contamination of this ground water is |
I' unlikely due to the depth of the ground water table ano the ],

| intervening, relatively impermeable P. hick Brushy Basin Shale. l
- .

Above the brushy Basin . perched water is present in ene surro
L, Canyon Formation. burro Canyon water is from 100 to 150 feet
; beneath the-spring Creen Mesa site and has nistorically been

used for stock watering. Because thick, relatively impermeable|.

f shales do not separate this water from pccenttal seepage tron
Y the disposal facilities, seepage from the proposed facilities

could adversely affect this water supply.
~

(3) " Potential for minimizing erosion, disturbance, and )*

'

dispersion by natural forces over une long term".
!

Spring Creek Mesa is a large flat erosionally-resistant mes.
,' wnich is far above the local flood plains. Upstream catenment

area is non-existant and no active faults are known to,.

penetrate the site.

(b) "The site selection process snail be an optimizacion to tne' ~

; maximum extent reasonable achievable in terms of these features.

Spring Creek Mesa exhibits more properttes necessary in a tatitags
.

L< and effluent disposal site, as compared to the other seven candidate
j sites. Spring Creek Mesa, however, is not located in an optimdi
|; geologic and geohydrologie setting.

.
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j

(c) "In the selection of aisposal sites, primary empnasts snail De I
given' to isolation or tailings or wastes, a matter having ;

. long-term impacts, as opposed to consiceration only of
short-term convenience or benefits, such as mintsization or |

transportation of land acquisition costs. While isolation ot I-

tailings will be a- function of both site enaracteristics ano
engineering design, overriding consideration shall De given to

,

siting features given ene long-term nature or tne tatlings '

t- hasards".

.). Spring Creek Mesa offers tne long-term erosional stability necessary
- to meet Schedule E, Part III containment criteria.
.; .

(d) " Tailings snail be disposed of in a manner that will require no |

active maintenance to preserve ene condition of the site".'

,

A design will be requisite for which active monitoring anc
maintenance will not be required at Spring Creen Mesa following

*
reclamation.

'
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5.2 REGIONAL SETTING AND LOCAL CRARACTERISTICS '

, *

?.

5. 2.1 PHYSIOCRAPHY ;

;

The existing Umetco Uravan tallings ano atti ettluent disposal !
~ facilities are located in the Club' Mesa area to the west of the San i

L Miguel River Canyon and along the river canyon 11oor as snown on
a Figure 5.2-1. A new disposal facility was proposed to the east of [
'

' Uravan on top of spring Creek Mesa.t

9
,

Uravan is in the eastern part of the Canyonland section of thei ;

Colorado Plateau Physiographic Province. The topograpny of cnis
',_ region is primarily canyons and mesas. This landscape is the result '

] of downcutting of the principal streams which drain tne region una
accompanying lateral clif f retreat along the canyon rims. Resistant I.

( sandstone units wntch cap the mesas in tne Uravan area are tne |
' Dakota and Burro Canyon formations and the Salt Wash memoer of the

Morrison Formation. Principal streams in the immediate area of
Uravan have formed the mesa and canyon topography and include the
San Miguel River, Spring Creek, Atkinson Creen, and Tapeguacne Creen.

y Geomorphic processes that have led to the present day landscape
started during the Miocene or Pliocene ages, about 1U to 2$ mailion

N years ago, as the result of regional uplif t. River downcutting has
resulted in local relief between the San Miguel River and tne

bordering mesas of about 900 feet. Downcutting has been more or ,

'

less contir.uous during this time. However, several episodes of -
~ iver aggradation, associated with Quaternary glacial periods, have .r

also occurred, out have been relatively minor and snort lived in [
comparison with.the continued river downcutting.

2.

5.2.2' METFOROLOGY '

Meterologic concittons in the Uravan area are oescrioed an detati in
. Section 2.7 of the Dames and Moore environmental report (00-780831)

y'
and in Section 2.8 of.the Gibbs ano Rill environmental report

(00-821206-01). Additionally, weather observations at Uravan have
" been performed by Umetco personnel since August 1972. Data recoros

include daily maximum and minimum camperatures, daily precipitation,-

, , ' and continuous records of wind direction and wind speed. these
records and data should be consulted if additional details are

9 needed.
4
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,.

The monthly sets and extr:me t Iperaturos record:d ot Urcvan are :
*

!. . . indicated in Table 2.7-1 of the Dames and Moore report (u0-750531).
The annual inean temperature during the period of record was'

52.2oF (11.20C). The annual mean maximum temperature at Uravan|. ,

|4 was 68.40F (20.20C) and the annual mean minimum was 30. loF !

[ (2.30C). F.xtreme temperatures recorced at Uravan during cne !
'

i period of record show a mintmurs of -100F (-23.30C) which
occurred in January 1974 and a record maximuis of 1000 F (41.10C) i'

|? which occurred in July 1976.
,

|G' , '

j Annual and monthly mean'and monenly and daily extreme precipitation
d values from Uravan are listed in Table 2.7-2 of the Dames and Moore
,: report (00-780631). The annual average total practpitation receivec
L at Uravan from 1973 through 1977 was 10.1 in (25.6 cm). An annual

' 'maximum of 12.2 in (31.1 cm) of precipitation was recorded in 1975,
h and an annual minimum of 8.0 in (20.4 cm) was recorded in 1976. The
p maximum monthly precipitation recorded at Uravan was ooserved in

,

October 1972 when 5.9 in (14.9 cm) of precipitation was recorded,

} and the minimum monthly precipitation was recetved in June 1y74 wnen
only 0.03 in (0.07 cm) was recorded. During the period or record,

:! the greatest single daily precipitatton amount was 1.25 in (3.2 c.n), fj occurring on 24 July 1977. ?

|

The winds at Uravan are strongly intluenced by ene San Miguel xtverj t

valley. The highest frequency wind directions generally parallels
the river valley and are f rom tne soutneast. Winds from tnis '+

; general quadrant were observed 59 percent of the time during the ;

period of record (00-760831). These wines represent ene draine.ge
,,

j flow of air that occurs generally during the night and early morning
's hours. Winda flowing up the river valley trom the nortnwest were
i observed 24.9 percent of the time (00-780831). These winds
'

generally occur during the late moratag and af ternoon or atter a
frontal passage. The annual mean wind speed is approximately
4.4 mph (1.95 m/s).

Over a thirteen year period, the mean evaporation race at Ctand
Junction from April through October was 90.1 in (229 cm). Mcving a

J similar temperature regime, the evaporation rate at Uravan snould ue 1

[ similar. Studies in the Uravan area show that the net evaporation
rate f or the entire year is 2.1 gallons per minute per acre or |
approximately 36 inches per year (91 cm/ycar). I

|,,

Severe weatner in the area is usually in ene form ot intense
rainfall or hail, both resulting from thunderstorms. The ten-yea r .)

.,

storm is estimated at 1.3 to 1.5 inches or ratutsil wicnin six hours I
'

[ and the 100 year storm consists of 2.9 to 3.3 inches of raintall l

within 24 hours (00-821206-01, Taole 2.8-5). The enuncerstorma-

season occure during late spring and summer. Frobable maximum
,

|4 precipitation (PMP) for a local six-hour event is estimated to be i

9.7 inches. Strong winds and hailstorms could accompany any |*

thunderstorm activity. |.

l
m 1
1 !

l
l

|

e

A 1

,

'

1 -

v,~
. , _ ,- , . , _ , . _. .

,_ .. .

,



', , , , , .,
*~-y n

,

~ ,

!

-URAVAN FLS Deesmoar 19, 1936 Pego 5 - AJ

5.2.3 REGIONAL CE0 LOGY !
, ,

,

Regional geology and geologic history of the Uravan area are -

i.

described in detail by Dames and Moore (1978) (00-780831), i

Internacional Engineering Company, Inc. (1981)(00-510325) anc Cnen ,

and Associates (1982)(00-821206-02). The 1982 Chen and Associates |,.
report is summarized in the environmental report prepared py Groos '

,

[, and Rill, Inc. (1982)(00-821206-01). These reports snould be read
if more detailed informatton is desired that is presented in the +

,

>* following susunary. ;

? b

Stratigrapny: About 16,400 feet of relatively flat-lytag Paleozote
7 and Mesozoic age sedimentary rocks underlie the Uravan area. N

stratigraphic column of tne formations present at Uravan is snown on-

Figure 5.2-2. This sedimentary section consists of about 1,700 feet
of mesozoic rock which is primartly sanastone, mudstoce and snale ore 'continental origins. The Mesozoic rocks are underlain by about
16,700 feet of Paleozoic rocus wnten consist of non-marine i

sandstones, and marine carbonates, evavporites and shales. This
thick sedimentary section rests on Precamerian age crystalline rocks. ;

Surficial deposits are usually thin and are primarily colluvial, [
|i residual, and eolian deposits watch are interspersed witn bedrock

- outcrops along the canyon sides and on the mesa tops. Stream !

<'
- alluvium and small alluvial f ans are present along the

San Miguel River and its principal tributaries. Modern flood plain
# deposits are lisaited. In ene Uravan area, these deposits are .-

'

present upstream of the town. Downstream of the town for several
milas, the San Miguel has incised a narrow canyon into one Kayente'

Formation and underlying Wingate Sandstone and Chinie Formation. At

|
Uravan, there is evioence of three foriner flood plain levels as

,

indicated by thin terrace gravels. The three former flood plains
lie about 10, 25 and 60 feet aoove ene present inctaed river

' channel. These flood plain surfaces have been modified considerably
'

by subsequent colluvial deposition f rom tne ad,Jacent canyon sides.

Structure The princip'al structural elements in the Uravan area are .

,.

shown on Figure 5.2-3. Uravan is located on ene soutnwest ilmo of |
'

[ the northwest trending Nucia Syncline. This syncline is a

g relatively simple structural downwarp which lies between ene
j structurally more complex Uncompahgre Uplif C and the Paradox Valley
|. Anticline. The Mesozoic strata at Uravan are gently inclined at

|- about 20 towards the northeast. Foloing of enese majcr structural

L elements may have occurred during the late Cretaceous or Eocene
it laramide orogeny, about 40 to 70 million years ago.

Fat'lts with large displacements in the Mesozoic sedimentary rock are |

4 - not present in the Nucia Syncitne and major f aults have not Deen i

recognized at the existing tailings or mill ef fluent disposal 'j
sites. Northwest-trending f aults wnich may have been active in the
Quaternary (Kirkham and Rogers, 1981) (55G-810000) are present along
the western flann ot the Uncompangre Uplift. Several |

northwest-trending normal faults which displace Quaternary depostts j

are present along the collapsed crest of cne Paradox Valley |<

' Anticline. j

w
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i

|- Seismicity: Tho Urcvan ragicn is in cn arco wnich has oxp3rienced e
relatively low level of seismic activtcy for aoout tae last 145

|. years. Epicenters of earthquakes with magnitudes greater than 4.0
or modified Mercalli intensities greater enan V, witnin 200 miles or-

D Uravan, are shown on Figure 2.2-1 of the Chen and Associates report
(00-831216-03)._ The more frequent and larger e.artnquakes in ene I
region have occurred in the intermountain seismic zone wnich ],

generally coincides with the Wasatch Mountain range in Utan. This ;, ,

sone of major seismic activity is located about 170 miles to the j

H west of Uravan. Because of tes distance from ene site, the |
J, incarmountain seismic sons will not have a major impact at Uravan. -1

[. The historic seismicity from this sous prooably has not caused site ]
' ircensities at Uravan greater than IV and peak bedrock accalarations '

h likely have not exceedea 0.02g.
J

[ Active Faults: _ Studies done by Kirkham and Rogers (1981)
E (55G-610000) indicate that enere are several faults in the region
I; which are suspected to be active faults. The locations of these I

t faults are shown'on Figure 5.2-4 Historte eartnquane activity has
not been associated with any of these faults but, geologic,.

conditions incicate that fault movenient may have occurred as ,

recently as the Quaternary, within the last 1.8 million years. Tne J

4 suspected active f.aults are locacea ettner along ene tlanks of cne
lj Uncor.pahgre Uplif t or along the flanks of the collapse Paradox i

Valley Anticline and othe salt anticlines to cne southwest. ]
y
,

|" The Paradox Valley Faults and other salt anticline faults are j

suspected to be actively moving at the present. Ilowever, occause<

their movement is caused by salt flowage, cney are not considered oy
researchers 'to be capaole of generattng moderate to terre

j' earthquakes.
,1

i, I

l' The other,potentially active f aults nortneast of Uravan are along
'the southwestern or northeastern flank of the Uncompangre Uplif t.>

,
Detailed studies of the Uncompangre f aults woulo De required to*

,I| establish if they actually have moved recently enough to be i

classified as capable faults in accordance witn Nuclear Regulatory
Commission criteria. Since such studies have not been made, thesea

faults have been assumed to tne capaole faults and were considered
in assessing the seismic risk at Uravan.

[ . Design Eartnquaket Two levels of seismic exposure, one tor the
short term operational phase of the project and the other for the
long term post-reclamation phase or the project, have oeen,

determined for the Uravan area by Dames and Moore (1978)
,

(00-780831). Their seismic source model accounted for botn
background seismic activity based on historic seismic records and J'

j
potential seismic activity which could be expecped if the f.uits
bordering the Uncompahgre Uplif t were actually active. For the

', short-term, operational phase of the f actitty, an eartnquane

'

exposure with an average annual recurrence interval of 1,000 years.

was constdered. For tne long-term post-reclamation pnase of cne ,

facility, an earthquake exposure with an average annual recurrence
interval of 10,000 years was considered. Analysts anotcates cnat ar

" peak bedrock acceleration of 0.12g is expected to oc. associated with j

1,000 year recurrence interval and a pean oeuroca acceleratton of
1 0.23g is expected to be associated with 10,000 year recurrence

interval.+

.
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f Geomorphic Processes: Studies of geomorpnic processes,in the Uravan
area nave been maos by Smith (1950) (00-81011o) and by Gnen anc
Associates (1982) (00-821206-02). The f ollowing is a summary of
these studies

i-

Geomorphic features along the Colorado River and its principal
tributaties, such as the San Miguel and Dolores Rivers in the' .-

|.; Colorado Plateau, indicate that toe Colora?.? River system nas oeen
downcutting during at least the last 10 aillion years. Long term
average rates of river inctsion, f rom a variety or localities within

E the Colorado Plateau, range from 0.05 feet per thousand years to 1.4
feet. per thousand years and average apout 0.5 f eet per thousano ,

. years.
1

( Hun t , 1956 (55G-560000); Larson ana ocners, 1975 (55G-770000); ano
Yeend , 196- (550-690000) . Canyon widening has 41so accompanied
river downcutting during this period. Canyon wtoening is primarily
the result of mesa ria retreat and mass wasting along the mesa'

flanks. Mesa tops are forised by resistant sandstone units anu'

remain relatively unchanged during the stusional process. Slow
q erosion, primarily by mass wast).ag of the underlying weaner rocn
L, units, results in slow retreat of the rims. Although the regional
W geomorphology indicates that river downcutting and mesa rim retreat

( have been the predominant geomorphic processes, several episodes of
river aggradation associated with Quarternary glacial perlocs nave,

,

L also occurred (Richmond,1962) (55G-620000).
p

The past geomorphic processes of river downeutting ano aggradation+

along with canyon widening have shaped the present landscape and are
expected to continue-in the future. Future long-term geomorphic

,

rates are expected to be similar to those of the past. Since part
of the existing f actitttes are on CluD Mesa, wnich is apout 400 to,

700 feet above the San Miguel River, long-term impacts vere
f assessed. The resistant sancatone clitfs wnten make up ene mesa

! rims are actively retreating. Maximum rate for rim retreat adjacent
l; to the San Miguel River estimated to be acout 1.0 to 4.0 feet per

|s thousand years. Retreat rates for the mesa rims adjacent to
[! tributary drainages range f rom 0.4 to 4 f eet per enousanu years.,
F
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5.2.4 HYDROGEOLOGY
1, .

The regional ground water hydrogeology ot ene Uravan area nas peen
described by Dames and Moore (1978) (00-780831) , ' Internet tona l

| Engineering Company (1981) (00-810325); ana Enviroloste Sys tetus ,
L - Inc. (1983) (00-831216-05). These reports should be referred to for.
' additional' discussions. This summary includes a description or

water-bearing sones, aquitards or confining layers, and their
'I characteristics and interrelationantps. Tnese discussions draw upon

the previous geologic descriptions given in Sect, ion 5.2.3.-

Aquifers in the Uravan area, in general, are 11mt.ted to tne
hydrostratigraphic units which have suf ficient permeaoility to-

.,

transmit ground water.' These sandstone units generally have;; ,

variable petissabilities due to grain size, sorting and secondary-

cementing (Taole 5. 2-17. Ground Later in ene reston is transmitted -:

lh, via secondary (joint) permeability and primary (intergranular)
permeability. Secondary permemoitity in ene region tenas to oe

$ directional and' highly variable Mesozoic Formations capable of
'' transmitting water in economic amounts include ene Danota anc curro ;

_

# Canyon Formations, the Salt Wash rsember of the Morrison Formation, i
and the Entrada, Kayenta, ana Wingate Sunastones (Figure 5.2-2).*

Mesosoic strata which are not capaole of transmitting water in, ,

economic amounts and enerefore are consioered aquitards inciuoe ene !
Brushy Basin member of the Morrison Formation, the Surenerville, ;

Chinie, and Moennopt f ormations (Figure 5. 2-2). !

[ TABLE 5.2-1-

HYDROLOGIC PROPERTIES OF PRINCIPAL WATER-BEnKING ZuNc.b AND AQUITARDS,

Position Permeability
3
i in (feet / year) I

Formation Formation Horiz. Ve r t . Storativity Keterence 'o

,' Wikgate Inear top 220 55 t

near middle 1 .4 1 !

above base 40 1 i )'

'

1
-

'Kayenta 740 6 2 |,

300 4
1 2.4 4

! Entrada Slick Rock 30' 20 1

Moab-base 275 55. 1'

Moab-top 1200 715 5 x 10-5 1
3

'

Summerville' No data available
. . . ,

] Sa l t-W as h 55 3 x 10-5 1

|[ Brushy Basin .62 to .01 3
,

;< Burro Canyon 827 3
J Re ferences :
J 1.' Lohman (1905) (55G-700000) ,

2. Envirologic Syseems (1983) (00-031216-05:3)<

.
3. Envirologic Systems (lyo3) (00-63121o-05:4-14)
4. Dames and Moore (1978) (00-780831:C-10),
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ihe Chinle~ Formation, which underlies the Kayenta-Wingate aquifer, )
is _ the first hydrogeologic unit of concern in ene Uravan area j

'

( Figure 5.2-2). All geologic units below this aquitard, wnich
'

unoerlies the deepest water-bearing zone ot concern, should not De-

'

impacted by the migration of contaminated liquids. A description of
the Chile Formation and hydrogeologic units soove th>s formation j
follows.

,

) Chinle Formation: The Chinie Formation is soout 400 feet enica ano
consists predominantly of sof c red siltstone. The Cninie does not
produce water in the Grand Junction area (lohman, 196$)
(55G-650000:23) and most likely will not produce water in the Uravan ,.

area. Because of its 11thogy, tne permeability is procaoly very low i

and acts as an aquitard to vertical ground water movement.
|-

IWingate Sandstone: The Wingate Sandstone is aDout 200 feet enick in
the Uravan area and i's composed of very fine-to fine-grained sand
with minor interstitial clay and calcite cement. Porttons or the
Wingate are water-bearing in the region, despite its relatively low
permeability. 1.aboratory tests on Wtagate Sandstone samples for tne :,

coef ficient of permeability indicate that the Wingate has a similar
permeability to the Entrada except near its case (Table 5.2-1)
(lohman, 1965) (55G-650000:31). In the Uravan area, the aquif er is,

capable of producing up to 500 ga11ons per minute and well yields of i,

over 100 gallons per minute are common. These high yields are
~

proba01y due to nign fracture permesotitty, ratner than prtinary
permeability of.the formation (00-780831:2-5 7) .

1 t

Regir4- 11y, Wingate ground water is a sodium bicarponate water or
'

relats oly good quality, similar to that of the Entrada Sandstone.
It has been used locally as the Uravan water supply.*

in the Uravan vicinity, recharge to the Wingate . sandstone probably,

i occurs in two primary areast 1) west of Uravan along cne Dolores
River and the flanks of the Paradox Valley and 2) northeast of
Uravan along its exposed margin, bordering tne Uncompangre uplitt.
Recharge occurs from both direct infiltration to Wing:te outcrops
and from vertical inftltration from overlying units. The Wtagate is

,

not exposed in the inusediate area around Uravan, so discharge is
( either northwest along the trend ot the synclinal axis (near the
T- confluence of the San Miguel and Dolores rivers) and/or upward into

the Kayenta through connecting fractures. Data is not adequate to*
,

t quantify recharge and discharge rates in this system.

) Kayenta Formation: The Kayenta Formation is approximately 180 feet
thick in the Uravan area. The formation consists of lenticular to
irregularly-bedded layers of fine to meatum-grained sanoscone,..

irregular lenses of siltstone and shale, and a few lenses of
conglomerate or conglomeratic sandstone. Tne sandstunes are

'
genere11y bt..ier and coarser grained than the underlying Wingate ,-

pa'r t icu l.r ly the lower beds of the Kayenca (Lohman, 1965)
(55G-61000',:3 2) .-
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k' . Regionally, the Kayenta is not considered to be an aquifer.

|Of kcally, it does contain water and is prooaoly in hydrologte .

y connection with the underlyihg Wingste and overlying Navajo and )
'

a Entrada forinations (Whman,1965) (55G-65uu00:36). Pe rmeaoilities ;
,

/ l are generally very low, but in the Uravan area Dames and Moore
2' (00-760813:C-23) s tate lacoratory values of norizontal and vertical
;- h permeabilities of 740 and 690 feet per year, respectively, for aa'

?,; _ upper sandstone. They also state a porostty ot 26.9 percent. 3

y' < Recharge probably occurs along the flanks of the Dolores River and i

~;t ' y the Paradox Valley, west of Uraven, where the Kayenta is exposed. - j
j -Northeast of Uravan, recharge may also occur along the exposed edge '

4 of the Kayenta on the margins of the Uncompangre upitf t. Flow is

.( most likely towards the San Miguel River canyon where the Kayenta is
' - at its lowest exposed elevation. Therefore, flow is toward tne San
' Miguel from both the northeast and southwest.

|||L ,

j Navajo Formation: The Navajo formation in the Uravan area is |

actually an outlier of the main formation body which lies fuccher to |
L, the west (Cater, 1970)~(55G-700000:12). The Navajo is only 30 feet !

1N thick in this area and is composed of massive, fine-grained, very
j well-sorted, clean, nearly white sandstone. Because cne areal

extent of the Navajo in the vicinity of Uravan is small, ground'
.

) water information is not available; however, it is taought to allow
i

d vertical hydraulic connection between water-bearing zones above and |

|s, below it.
v. ,

k Entrada Formation: The Entraca Formation is 60 to liv feet enien tu
|7 the Uravan area and is composed dominantly of fine to very

,

!~ fine-grained sand, generally wien small amounts or medium-grained |
;; sand and from less than 10 percent to as high as 30 percent silt J

L (khman, 1965) (55G-650000:38). Some beds, particularly enose near
K the base,' contain a small proportion of well-rounded, frosted, and I

|l iron-stained coarse grained sand. I
t' ),s

|; Regionally, the Entrada is considered the most productive of the
' various bedrock water-bearing zones. Locally, however, the Entrada
L- may be relatively dry due to dissection by various canyons. Flow
U tests made on Entrada wells have yielded transmisstytty values of

150 spd/f t and s torativity of 5 X IUE-5 (Taole 5.2-1). |
-

t' ? |
s; Water quality tends to be good and of-a sodium bicarbonate type and !

}} becomes increasingly soft at greater distances from the recnarge )> area due to natural base exchange (lohman, 1965) (55G-650000:4 7) .
.;., . Rech.arge probably occurs west and southwest of Uravan wnere the

Entrada is exposed and northeast along the flanks of the Uncompangrer1 -

Q uplift. Discharge prooauty occurs along the 8an Miguel utver anc in
N Hieroglyphic Canyon.
$ .
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Summerville Formation: The thinly bedded Summerville Formation
consists mainly ot alternating beds of siltsone and sanoscone witn
shale and mudstone near the top. In the Uravan vicinity,.tne

,

Summervile is 80 to 100 feet thicn anu is considered to oe an
aquitard in this region. This formation generally does not yield

'.
water to wells, due to its low pertoespility. The Summervalle

he Formation effectively confine water in the Entrada and lower units,
L however,' the Summerville Formation is not an aquietude. Evidence

F from Club Mesa suggests contaminated ground water may have
penetrated the Summerville Formatton.N

Morrison Formation-Salt Wash Member: The Salt Wash Member is
( approximately 300 feet enten in ents area and is comprised of
!" alternating beds or lenses of siltstone or mudstone and highly

lenticular sanastone, ano near tne base, a f ew cnin limestone ueds
( Lohman , 1965) (55G-650000:51). The sandstone beds which are ene

. dominant lithology consist nostly of fine . medium, and
I' coarse-grained quarts sand.

Because or the litnology and lenticular nature or the Salt Wasn
Member, permeabilities tend to be relatively low and water

J- availability highly vartaole. Flow tests on wells completed in Cne
Salt Wash yield a transmissivity and storativity of 47 gpd/f t and
3E-5, respectively.y

Salt Wasa ground water tends to be sodtum bicaroonate-sodium sulf ate
.

water of relatively good quality (Lohman,1965) (55G-650u00:57).
Pyrite is suspected as the source of su1 face. High sodium levels-

suggest that water in the Salt Wash has undergone more natural base
exchange than water in any of the other- water-bearing units ;

'

( Lohman , 1965)-(55G-650000:57).
, ,

The Salt Wash Member is exposed over a wide area soutnwest ot Uravan
,.

l' and is probably one area of recharge. As are the other formations,

chis member is also exposed along tne flanks of ene Uncompangre'

,

uplif t and is receiving water. The San Miguel River Canyon,
Hieroglyphic Canyon, and AtRtason Creek are prooably areas of

N, natural discharge. ,

[i- Morrison Formation-Brusny Basin Member: The brushy Basta Memoer is
about 400 feet thick and composed dominantly of variegated mudstone
with lesser amounts of sandstone, conglomeratic sandstone, and

j limestone (Carter, 1970) (55G-650000:44). This unit is considered
to be an aquitard for ene underlying water-bearing zone in the Salt
Was h Membe r. Packer tests in the upper part of the Brushy Basin on
Spring Creek Mesa showed permeapilities ranging f rom 0.62 f t/yr to
less than 0.01 ft/yr (00-840124:3-2). Very small yields have been"

h reported from wells completed in sandstone layers in enis unit, out
water availability is highly variable and for the most part poor to*

nonexistent.
o
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4Burra Ca ym7 Formation: Th2 Burro Canycn is up to 200 foot thick ins

p. this area and to composed of as.mucn as 85 percent sandstone witn
individual sandstone beds up to 100 feet thick. Green shale or

a siltstone, red or purple shale, anu locally, tnta gray nodular
H limestone are also present in the formation (Lohman, 1965)
*

(55G-650000:59).
,

[ Because the sandstones of the burro Canyon are generally lenticular
J and tightly cemented, intergranular permeabiltty is very low.
q However, locally, fracture permeability may provice fresn water to
M- wells. Aquifer tests on well SCM-1 on. Spring Creek Mesa showed a-

y permeability of 827 f t/yr. - (00-640124:4-14).
K -

,

y, South of the San Miguel River on Club Mesa, the Burro Canyon exists
y as isolated erosional remnants, whereas noren of ene river it caps
; much of the area. The erosional remnants are most likely

[7 unsaturated. North of the rivar on Spring Creen Mesa, the lowest
'

portion of the formation is saturated. Recharge occurs along the
v; flank of the Uncompahgre uplif t, exposed areas on the mesa tops, andj' possibly even through the overlying Dakota Sandstone. Discharge is
) through the walls of the various canyons wnien dissect ene mesas ano
N possibly vertical leakage.
e

j Water quality in the Burro Canyon Formation on Spring Creen Mesa is
a somewhat variable. Total Dissolved Solids (TDS) measured in various
q monitoring wells on Spring Creek Mesa inotcate's general pattern or
E, increasing TDS towarcs the Mesa center and decreasing TDS near the
I, margins. The TDS range it from-640 to 3,500 mg/1. This water nas
T been historically used fot livestock watering.

F: Dakota Sandstone: The Dakota Sandstone is up to 150 feet t hic'k in
', the Uravan area and is composed 'of fine to medium-grained sandstone-

p wnich ranges from non-cemented to well-cemented. Interbedoed witn
u the sandstones are carbonaceous shales and low-grado coals, and
'

mudstone.

In the Uravan area, the Dakota may be water-bearing only locally.
Generally, the erosional remnants of the Dakota on Spring Creek Mesa""

: are unstturated, but may allow reenarge to tne Burro Canyon. )"

)
a 5.2.5' GEOCREMISTRY

Geochemical reactions occur in the Uravan area when actate seepage <,

.i comes in contact with soil, unconsolidated sediments, sedimentary
'

rocks, or ground water. These geocnemical reactions are complex and
' extremely dynamic. Some reactions tend to remove contaminants,
) other processes exenange one contaminant for anotner, and some
3 reactions may add contaminants to the system. However, there is a

certain predictability to these reactins cecause of tne relattvely
consistent nature of the acid seepage and buffering capacity of the-

soil and rock.,

.;
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J< The major geochemical reactions in the project area occur wnen an,

.acidtc liquid per;olates from a source and travels downgractent. As.>

I- the liquid proceeds downgradient, geochemical reactions between the'

'' liquia and host rock can be characterised by tnree sones: 11 acta
zone,' ) neutralizing zone, and 3) neutralised zone. The acid sone
censists of liquid very similar to that of the source. The liquic

j is characterised by low pH, very high sulf ate ion concentrattons,
heavy metals and radionuclides. "his acid zone represents an area

. , ,

O where all calcite minerals have been dissolved because of ractions
if with the acidic liquid. The second conceptual sone, termed the

neutralising tone, is the site of active reaction between calcite in>

p' the. sediments or sedimentary rocks and the acicic liquid. This
reaction causes the formation of chemical pecipitates, including
gyPaum and metal hydroxides. 1.iquid in ents zone has a more neutral..

. pH but contains some dissolved metals and is high in total dissolved
J solids and sulfats: ions. Radtonucitdes are generally in low

concentrations because of the sorbeion by clay minerals. The ;

i le6 ding and trailing boundartes of this sone are not snarp itnes,
~

but are gradational in response to the chemical reactions.
Downgradient of the neutralising sone is an area termed tne;I
neutralized zone. Although this sone 16 characterised by'

(: near-neutral pH, enemical contaminants remain in ene liquid. Tne ,

liquid is enriched in sulfate, chloride, sodium, magnesium, ammonnia
.

J( and nitrate. Additionally, selected heavy metals may be present. '
,

!;

j In general, geochemical reactions between ene acidic liquid and the
sediments and sedimentary rocas will remove most of tueS

radionuclides and a majority of the heavy metals. .9owever, the
liquid af ter neutralisation will contain elevated levels of certain

_

contaminants, including some heavy metals."

p
.

Contaminant plumes are present beneath Club Mesa (000-bJ1210-05) and
. the Club Ranch Ponds (00-831216-04). Geochemical reactions in these

areas follow the general tramewurn set forth soove. On Cluo Mesa,_

seepage results from the infiltration of sprayed raffinate and from*'

the infiltration of raf finate in the tailings ponds. Seepage.

migration is enhanced by mine voids that underlie the spray area. ;

4 Seepage travels into the underlying sedimentary rocks and exits .!
N along the mesa rim. In the area of the Club Ranch Ponds, seepage |

/ infiltrates the surficial materials and Yayenta Formation directly !
'

f rom the base of the ponds. This seepage ultimately discharges to
L. the San Miguel River.
3
L

L| Chemical analyses from percned itquid on Cluo Mesa incicate that j

J some of the raf finate seepage has been neutralized by reactions with
the sedimentary rocks (00-83121b-05:16). These analyses also show
that the perched liquid has elevated levels of sulfate, chloride, ,

y' sodium, magnesium, ammonia, and nitrate. Some trace metals are also i

present.' A similar geochemical situation is indicated in the area
of the Club Ranch Ponas. These geocnemical reaccions may not tully*

neutralise the raffinate solution before it enters the San Miguel*

River. Radionuclides are, in large part, removed by the naturalg
|2 soils and bedrock and do not appear to enter the river in

appreciable concentrations. Hign levels of total dissolved solids
and some heavy metals are transported to the river.>
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i 5.2.6 $UEFACE WATER HYDROLOGY
4

The San Miguel River provides tne primary drainage of tne project ;

,
. Headwaters of the San Miguel originate in the San Juanares. ,

'

9- Mountains from which the river flows nortnwest to its confluence
A with the Dolores river, about four miles downstream from Uravan.
f. Although the San Miguel .is perennial, its hydrograph exntotts

pronounced seasonal fluctuations. This streamflow pattern is
,

/)
characteristic of rivers wnose flow is derived primartly from -

snowmelt runoff. Pesk discharges on the San Miguel generally occur'

in late spring or early summer.
g

!Three rajor creeks , join the San Miguel River in the project area'

j (Figure 5. 2-1). Along the southeast edge of Clup Mesa, a small +

(Y intermittent creek drains Rieroglyphic Canyon. Near the downstream
2 limit of the projoct area, Atkinson Cr,een enters the San Miguel

'
'y. Rive r. . Atkinson Creek borders Spring Creek Mesa on the northwest,
,

has headwaters that extend back to the Uncompangre Plateau, and'Q _
J flows intermittently. . Spring Creek borders the southesst sice ot .

the mesa and also flows intermittently."

H .

| In contrast to the snowmelt peak flows of the San Miguel, the annual ,

; maximum discharge in Hieroglypnic Canyon, AtKinson Creen, and Spring
11 Creek are relates to rainstorm runof f. Crack flows tend to be
[l greatest during the spring and summer and lowest during the f all and -

K1 winter. . During the low flow season, the discharge of these creeks
may be reduced to zero,

y Numerous unnamed small ephemeral enannels drain to the San Miguel
[,( River from the mesas surrounding the canyon. Due to their

$ relatively sms11 drainage areas and the arid citmate, tnese cnannels
j carry water only during rainstorms.
r i

,

; Surf ace runof f during the operational pertod will oe managen in
,j accord with a surface runof f control procedure in LC 11.2 (see also
L:

- LC 11.1, Section 5.3 and LC 24.3). Umecco's catenment system is
l designed to handle a 10 year, 24-hour storm, as well as collect,
b, . contain and treat hilistde runoff,
u

$ UCC/Usecco has senior water rights for beneficial use of large '
'

| quantities of water from the San Miguel River and use or several
wells for town water supply or mill supply (00-820331-13). The"

'

| Consent Decree addresses cercatn water rtgncs ey UCC/Umecco ano tae
]. role of. the State.
..;

p LC 11.1, Section'2.7 contains' additional details on surtace water
hydrology.
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; 5.2.7; ' LOCAL' CHARACTERISTICS .
1p,7o. a.-

{W
5); cThe Uravan site'is divGlea into two distinct areas for cne purpose

4.of describing the geology and hydrogeology. These, areas are the San-
Miguel River Area'and Club Mesa.- The San Miguel. River Area tsy'
defined as the valley bottom. from the town of' Uravan dowt:*tream to'

gg: t, the Atkinson Creek ' Crystal Pile - (Figure . 5. 2-1). Located tu ents

[ . area are portions of the mill. facilities, the River Ponds, the Club
f, . Ranch Ponds, and the'Atkinson Creek Crystal Pile (Figures 5.2-3 and'

~

. 5.2-6). Club Mess is directly southwest of Uravan and iceludes the"

Ll7 ' upper part of the mill, the ore storage area, Cluo. Mesa Tailings !

1. Piles and the Club Mesa Spray Area (Figure 5.2-5). Geologic and j
% - hydrologic descriptions of these two areas are in Sections 5.2.7.1 .}

'
; and 5.2.7.2 respectively.<

f
'

These descriptions' form a genera 1' context for tne remedial"

activities discuseed in LC 11.1, Saetions 4 and 5. Section 3 of
LC 11.1 -can'be consulted. f or furtner. details. ' |;

.4, i

'

. : 5.2.7.1 SAN MIGUEL RIVER AREA :
M

' 5.2.7.1.'1 Geology-san Miguel River Area
4--

' Bedrock and's'urficial.-geology of the San Miguel River is shown on 1

'.

,

y . Figures 5.2-7 and 5.2-8 and companion cross-sections A-1, B-1, and-

b C-1 (Figures 5.2-9, 5.2-10, and 5.2-11) . At 'Uravan and for several ,

P miles downstream, tne San Miguel River has.downcut into tne !
i relatively resistant beds of the Kayenta Formation. In

h this area, the rim of the river channel is aoout 10 to 30 feet above 1
,

N the. river level. ' Overlying ,the Kayenta Formation is the Navajo and ,

Entrada/Carmel Formations. These units-form cne lower-most part etj ,

i- 'the canyon walls,
b q

Formations present in the San Miguel River valley are inclinea 1
f -

; .slightly.-(approximstely 20) toward the northeast. No faults nave !
been identified in the area; however,- jointe are present in the !

'

.

g/ . Kayenta Formation and other sandstone units.. The Kayenta Formation

L.{' is cut by three prominant orthogonal joint sets. These nearly~

vertical joints strike north 450 west and noren 430 east. In-

: the Kayenta, these joints are spaced' about 1 to 2 feet apart. This
jointing probably provides secondary' permeability ic the bedrock;

i

; units.

'

V The valley bottom is mantled with relatively enin flood plain

j | alluvium, terrace gravels, and colluvium. These units are shown on
If, the geologic maps (Figures 5.2-7 and 5.2-6) and tne geologic

cross-sections (Figures 5.2-9, 5.2-10, and 5.2-11). In general, the*

j flood plain alluvium is restricted to the present river channel.
'

,
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'Terrcc3 genvals representing prsvicus rivar floos pleins, are i

f present within'the valley bottom at elevations of about 10, 25, and ]
60 f eet above ene San Miguel river. R ese terrace deposits are

[: rounded gravel,. cobbles, and small boulders,in a relatively_ clean
( sand matrix. . A wedge or colluvium and 'f an alluvium overites these .
|T terrace: deposits.- The colluvium consists of angular rock fragments
& ranging from gravel to b'oulder size material in a sandy clay.
tj; matrix. The alluvium is made up of subrounded boulders, cobbies,
% | and gravel in a clayey sand matrix. Both of enese deposits are enin 1

% near the river but increase in ' thickness toward the valley walls
'

1 where over 50 feet or material is present. 1

L|L
1

j, The surfi.cial deposits sre the result of geological processes such :
,

f as river aggradation and lateral migration, canyon erosion'and
;

$ widening, cliff retreat, and debris flooding. Some of these 1

P processes are active today. It is likely that slow downcutting into I

OI the Kayenta Formation will continue along the San Miguel River. The'

,

[ 'downcutting race is- not expected to greatly exceed 1.4 feet per J

? thousand years., This downcutting will be accompanied by a valley 1
j' widening. However, the river. course will continue co occupy tne
T - same general course on'the valley floor. Deepening of the San ,

4 Miguel River will also' result in a corresponding downcutttng ot '|
( tributary valleys such' as Atkinson Creek and Hieroglyphic Canyon. j

J' In the event that the San Miguel River aggrades, the river could |

[ possibly migrate laterally across the valley bottom. There would
3 a1so be a corresponding rise in the ground water taote. Regardless-
y of river: incision or aggradation, other geologic processes will
j- remain active. These include mainstream floodtag, deorts flows, |

-

4 - clif f retreat , and canyon widening.
m-
d' There are three esain areas in ene San Miguel River valley wnten were
S- d' z uted for, waste from the milling operations: River Ponds, Club' Ranch
i . Ponds, and Atkinson Creek Disposal Area. Geologic conditions vary
% slightly in each of these areas and are discussed as follows: 4

W |

[ River Ponds 4 The River Ponds consist of seven small ponus . )
[ constructed along'the-San Miguel River. Five of the ponds are on '

d the west side of the river and two ponds are located on ene east
i

& side of the - river (Figure 5.2-5). These Ponds were constructed

y!: - within old tailings. piles by excavating into ano, in some cases,
) through the tailings. The River Ponds are located on the lower

lij river terrace adjacent to the San Miguel' River. Thin gravels may
S underlie the ponds or they may rest directly on the Kayenta
f{ Fo rmation. In any case, permeauility or ene unceriytng materials is
s estimated to be moderate to high.
1
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6 Club Ranch Ponds : The . Club Ranch Ponds consis*, of six ponds . located
y; - cownstream from Uravan (Figures 5.2-1, 5.2-b). These ponds are

$ adjacent to the San Miguel River, which has eroded a 10 foot deep
~

S cut, into the Kayenta Formation at - this locality. General geologic

F . conditions in this area are shown on Figures 5.2-8 and $.2-10.
.

,
. The Club kanch Ponds are underlain by stodle level colluvium and;-

7 terrace gravels that have a combined thickness ranging from 6 to 30
Wi feet. These deposits probably have relatively hign' primary
b permeabilities. Beneath these surficial deposits, are the
jj sandstones of the Entrada/Carmel and Kayenta f ormations. The water
g movement in these formations results from both primary and secondary

(joint) permeability.gp
.y

'' Atkinson Creek Disposal Area: The Atkinson Creen Disposal Area is
P downstream from the Club Ranch Ponds and is adjacent to Atkinson-
'

Creek (Figure 5. 2-6) . This is the past disposal site tor raffinate

crystals that were excavated from the Club Ranen Ponds. The general'

geologic conditions ~in this area are snown on Figures 5.2-o ano
5.2-11.7

1*

' The Atkinson Creek Disposal Area' is not itned beneatn ene crystals,7 <

L resulting in direct crystal contact on alluvial fan sands.and
li gravels and terrace gravels. These materials are relatively enin

(10 to 20 feet in thickness) and may have moderate to high/ =
b :. pe rmeabilities . - Due surticial materials are underlain by tne
J Entrada/Carmel and Kayenta formations having both primary and q
4 secondary (joint). permeability. ;

h. . .. .
-

' 5.2.7.1.2 Hydrogeology-San Miguel' River Area
|
i

L Historically, uranium and vanadium have been mined in the Uravan ;

, ' |area for several decades. - -In the past, it was not required of the.

mining industry to determine background or premining conditions,
'

P including ground water. Because of this situation, it is virtually ,

impossible to determine premining~ conditions at the present time. |
1 :

b Wster-bearing zones which occur beneath the San Miguel River area 4

'J are the bedrock formations and tne unconsolidated sediments.
3 Bedrock formations containing water are the Kayenta and Wingate
J formations, althougn some water may be present in the

Entrada/ Carmel. The unconsolidated sediments are relatively thin in ;

the Uravan area and include three gravel cerraces and associated
'

colluvium. Ground water in these sediments is recharged from the
,

. underlying bedrock or f rom the sides of tne c0nyon and tnen

.,
discharges to the river. ;

v. ;

Consult Section 9 of the PELkS (10-840522) and Section 3.1 ott -

". LC 11.1 for further details. .
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I 5.2.7.2~ : CLUB MESA ~

'

'
:

s

h - 5.2.7.2.1' Geology-Club Mesa
~

.e
Club Mesa is directly southwest of Uravan and is soout 400 teet ,

,

I' above the San Miguel River. - Bedrock and surficial geology of j
Club Mess is shown on Figures 5.2-7 and 5.2-9. Bedrock units in tue jH <

*'' area are from youngest to oldest the Brushy Basin and Salt Wash 1

! Members of the, Morrison Formation, susumerville, Entrada/Carmel, j

W Navajo, and Kayenca, f ormations.- ;

k' !
y A description of these units is included in Figure 5.2-2. nost of

~

1 . these formations are dominated by thick sandstone sequences. No of in' these units are predominantly shale units: the Brushy basin Member
( and the Sussnerville Formation. All of the units are inclined gently |

toward the northeast at aDout 20 to 30 Faulting on Club Mesa ;
'

h! has not been identified but an orthogonal joint set is present. One

j joint set parallels bedding and the other two sets are nearly.
,

M. vertical. These vertical joints strike north 45o west and north 1

j 450 east. The trend of these joints parallels tne trend or the {

4- San Miguel River Canyon or its major tributaries. Secondary. '

[
permeability is probably provided by this jointing.

1

] ' Surficial materials are very thin-on Club Mesa, generally less than ;

4 10 f eet thica, and are composed of residium, colluvium, and-
/ -alluvium.- These surficial materials are thickest in the small,

b intermittent drainages and on small benches formec along the canyon
b walls. . These materials are not shown on the geologic map (Figure
$ 5.2-7) because of their limited chickness and lateral extent.
ii.
N- The resistant sandstone cliffs in the Salt Wash member of the

~

1 Morrison Formation which make up cne upper and lower Club Mesa rims.
[ are actively retreating. Based on long-term downcutting-rates
y observed for the Colorado River system, it is estimated that

D. incision of the San Miguel River through the lower Club Mesa- caprock
l' (the onset of mesa rim retreat) procaoly took place aoout'i.9 t'o
- over 3.0 million years ago. Geomorphic studies at Uravan (Smith,
5 1980) ~ (00-810116) indicate maximum rates between 1.0 ano 4.0 feet
$. per thousand years which are similar to rates reported elsewhere in
1 'the Colorado Plateau. These average rates would be exceeded locally '

r; by gully erosion along drainages on the mesa rims.
[

.

{ Both tailings disposal and raffinate evaporation operations have
a occurred on Club Mesa. The location of these areas is shown of
f' Figure 5. 2-5 and 5. 2-7. Geologic conditions particular to reach of

these areas-is as follows:a

$ Club Mesa Tailings Ponds: the existing tailings ponds are itKely i

j. underisin by a thin veneer of surficial materials that is less tnan
10 feet thick and sandstone bedrock. Bedrock is the Salt Wash,

^

Member which is about 100 feet thick and is composed of tnick
7 sandstone with interstratified lenses of claystone and s tiscone.
; Joints in the Salt Wash are similar to the three orthogonal joint

n sets described above. beneath the Salt Wasn is tne analey
Summerville Formation and sandstones of the Entrada/Carmel, Navajo,

.

and Kayenta f ormations. The sandstone units beneatn tue catlings,
'

ponds have both primary and secondary permeability..

i
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D Club Mesa Spray Area: - The taf finate evaporation ' area on the highes t i

{'-
bench of Club, Mesa is up-slope- f rom the tallings piles'anc is |

underlain by the'same bedrock sequence as the Club . Mesa Tailings
,

Ponds. . The area is near the contact 'between the Salt wasn and |

[ Brushy Basin Members of the Morrieon Formation. This stratigraphic |

7 horizon has provided much of the uranium oro in the Uravan mining
j: district. - The general outline of the abandoned mine. workings whicn ,

R .are presently inaccessible is snown in Figuref$.2-7. The extent of
the mined out area shown is based on old sine maps on file with

y'q; 'Umetco. . Elevations on tne mine maps inalcate tnut tne depen of
q. mining is relatively shallow and ranges from 20 to-50 feet-below the

'

g- ground surf ace and' toat pillars exist enrougnout the mines. Tne

Q Salt Wash is probably a relatively stable roof rock but there is
gO

some evidence of subsidence and soil piping into tne aoandoned ,
*

3. mines.. Judging from the relatively shallow depth of the mines and
;g past subsidence, enese abandonea wornings represent a relatively

'high potential for futu're mine subsidence. lit is reasonable toN"

h; expect the development of adcicional suosidence pits at tne ground
I, surface over the long term. These pits could be several tens of

feet in. plan dimension and coula be several feet to a few tens of*

,

' feet deep..

'

5.2.7.0.2 Hydrogeology-Club Mesa
.

L - Uranium and vanadium nave been mined in ene Uravan area f or several
L decades..-In the past, it was not requi-ed of the mining industry to
j!

- determine background or premining conditions, including that of
- ground water. Because of this situation, it is- virtually. impossible

-to determine at this time premining conditions for tne Uravan area. :
<

-
The same.hydrostratugraphic sequence described in-Section 5.2.4

'

| occurs beneath Club Mesa. The uppermost water-bearing unit is tne
[ - Salt Wash' Member' of the Morrison Formation and the deepest is the
e ' Kayenta-Wingate . Units younger than the Salt Wash nave eitner been
JE removed by erosion or exist as isolated erosional remnants.*

16

A
q For additional detail on Uravan site hydrology and other

characteristics, consult Section 9 of the PELRS (10-840522) and
Section 3 of LC 11.1, and ene Octaber 1980 ' report, " Drilling,-j-

!! ' Testing, and Completion of Observation Wells, Uravan Mill Site,
j Uravan, Colorado" (01-861000)'.
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5.3' EXISTING SOLID WASTE , d
.n..

O 5.3.1~ - Description of Solid' Waste Types by Area Impacted r

i

The Uravan mill processed up-to 550,000 tons of uranium ore per year
,

Q and produces uranium concentrate (yellowcane) and a concentrated
h vanadium _ solution. From this; process, solid waste was proouced in

the _ form of mill tailings, raf finate crystals, and slucge'. These
materials contain:long-lived radioactive'and potentially toxic>

materials. Radioactive materials include radium, urantum,'enorium- '

j and lead. - Heavy metals include various concentrations. of selenium,
.

vanadium, _ magnesium, molybdenum, copper, iron, sinc, arsente ,'

,

' mercury,: cadmium, lead and chromium. Potential mobility of thesea
,i elements has been enhanced by physically ano chemically altering tne

, natural state of the minerals.'
,

5 'The_ radionuclides, heavy metals, and the various salts, depending on
their concentration, represent a potential long-term health hazard

i because of-_their toxicity and perststance. Control of tnese

; materials is required by the Radiation Rules. Such control
primarily. regards seepage of tne materials into ground or surf ace

,

' waters and dispersion of the materials by wind, rain, or man.
I long-term control,_ f or 1000's of years, of enese materials is

' required.
7,

W
] Uranium mill tailings', raffinate crystals, sludge and contaminated r

soils and sediments, are present in several locations in ene Urevan - ,
'

area (Figure 5. 2-1). Tailings are present on Club Mesa (Piles 1, 2,
and 3) and comprise some of the River Ponds. Raffinate crystals are

' -- located witnin ene Club Ranch Ponas, Atkinson Creen Disposal area,
and in the Club Mesa Raffinate Spray Area. Sludge is pre ent in thes

,

i River Ponds as well as in Club Hesa Raffina-te Spray Area. Solid

..

waste in the form of drums and ccnstruction materials is present
directly north of Club Mesa' Tailings Ponds 2. Past acetvictes nave

dispersed contamination over wide areas. In the following secticns,

1 these areas will De discussed with regard to past operations and

.

observed impacts.

5.3.1.1 Club Mesa Tailings Piles 1, 2, and 3

't The' Club Mesa Tailings Piles 1, 2, and 3 anown in Figure 5.2.7.1,
'.

contain the tailings f rom the operation of cne Uravan mill since
1956. Since this gime, approximately 10,000,000 tons of tailings4

- were deposited to chese piles. As of November 15, 1964, no newly
generated tailangs have been added to Tailings Piles 1, 2, or 3.

| The ponds are constructed by tne upstream method of tailings
.a _ disposal. In this method, sands are deposited in a beach area from
g the spigoting ot a tailings slurry around tne edge of the piles.
U These sands are then used :Co form a dike that contains further

discharge to the tailings ; ponds. A successive sequence of dises and;

discharge ,has formed the present impoundments. The upstream metnod-

of tailings disposal at Uravan was common practtee wnen disposal was
initiated. At the present time, this disposal method is not,

state-of-the-art. Control or the tatilags material, as well as

3
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Extrama cero aust bs tensn in
.

y| scspag7 s dif ficult by this metnsd. :i
',~

h ' the discharge (spigoting)+of tailings'so that the dikes are not
- - breeched allowing the uncontrolleo releases of callings material. ,

4 Tailings materials are subject to wind and water erosion and past {
_

Q, problems have existed with regard to staoility of ens piles. ,

q
R - Detailed studies of the static and ' dynamic stability of the tailings -
[ ponds were conducted. As a resuit of these studies, tne staoitity <

g of the piles was -increased by the placement of a rock buttress and !

g toe drain system at the base of the tailtags piles. This toe dratn~
.

system includes c series of horizontal drains for dewatering''
.-

[- purposes. Detailed operating- procedures for- the discnarge of
'tailings were also implemented.

@G . ,

| long-term containment of ene- tailings materials poses a special
~

,

probles' at Uravan. - The' tailings ponds are located on a sandstone'

bench and near the edge of the mesa. .. Major concerns for long-term'
-

N stability of the piles includes clif f recreat, gully erosion, and ;

I sheet erosion' of the steep side siopes of the pties. Other tactors
~

N considered are drainage, settlement, seismic stability, riprap
Q durability, ' radon control, root and animal penetration, and. human

intrusion. These fautors have all been considered in the design of'

a the final reclamation plan (LC 11.1, Section 4.4). This pt.in gives

the appropriate details for in-place stabilization of cne tailings*

-| ponds.
3

', In the interim, nrosion of tailings is being controlled by a one (1)- ,

foot cover prior. to final reclamation; however, radon emanation andi'

. erosion for the long term will only be fully controlled wnen thee

final cover is placed.<

1 - 5. 3.1. 2 - Club Mesa Spray,- Cluo Ranch Pond, and AtKinson Creek Disposal Areas

~

The Club Mesa Spray area, Club Ranch Ponds, and Atkinson Creek.

Disposal Site (Figu' es 5.2-5 and 5.2-0) contain cryacals f ormed f romr

the evaporation of waste liquid. Volume of these crystals and
associated contaminated soils is about 1.2 million cuoic yards. an
additional 150,000 cubic yards of sludge removed from the'

.

River Ponas is located on Cluo Mesa.,

IThese crystals are primarily composed or ammonium-aluminum sulf ate
; with radium and trace heavy metals. The crystats are very soluole

in water, making them a 'long-term pollutton source.. Their'

f solubility also requires spectat care so cnat reclamation
configuration will not be disrupted or destroyed in the future."

m
> . The present-location or these materials poses a special proolem for

N reclamation. The Club Ranen Ponds and Atkinson Creek Disposal Area
are' located in the pnysiographic flood plain of the San Miguet4

River. Potential flooding or river channel meandering possibly'

could disrupt these areas. Additionally, enese areas are not itned
.,

b with suitable impermeaole materials. Dissolution of tr e crystals
^ '

would cause continued contamtnation of the grounc water and,

|./ ultimately, contaminates cald discharge to the San Miguel River.
L The crystals on Cluo Mesa are uncerlain by aoandoned, underground

f mine workings. Eventual collapse of these workings could disrupt
!> disposal over enes and cause the release or ents contaminated

material.

|
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. 5J3.1.3 River Ponds
k

'

ThelRiver Ponds,- shown on Figure 5.2-5, contain sludge, tallings,,

J
'

and associated contamitated material. These ponds were used'

,

primarily. as settling ponds prior to river disenarge, some of tne,y
"

ponds have, however, been used to' store raffinate liquid during the
winter'montns. Sludge f rom the River Ponds in the past has been
placed on Club Mesa. The volume of this sludge and the materials'

witnin and composing the River Ponds totals approximately 350,000
cubic yards.

.

h The River Ponds are located in the flood plain of the San Miguel
k. River. Flooding or future changes in the river course could

displace the materials into the San Miguel kiver. Long-term control ' iy!! of these materials at the present location is not practical. '

y
'

5.3.1.4 Dispersed:Contamiestion in Soils and Sediments
|-
W -- LC 11.1, Section 4.7 describes remedial actions for dispersed
j' * contaminated materials to acnieve federal and state criteria.

.

\,
.

Conclusions for Present Circumstances j5.3.2
.I
C Use of tne existing solid waste disposal areas at Uravan has oeen-

phased out effective July 1, 1985. Specifics regarding each of the,

{ 'reas is as follows:

Club Mesa Tailings Piles :-., , -

'; Discharge or solid waste (slurriec taillags) was to and did
cease on-or before July 1, 1985.

Club Mesa Spray Area:.

Process liquid disenarge and, thus, crystals formation were to
and did cease on or before July 1,1985.

_,

Club Ranch Ponds:.

Process liquid discharge was to and did cease by July 1, 190$;
however, evaporation and subsequent crystal formation will occur'

until the ponds are removed.
-.

;,, Atkinson Creek Disposal Area:.

Future disposal or crystals or contaminated material in
this area is not allowed and present materials will be
removed from the area.

,-

River Ponds:.

censation or use has occurrec.
.

Construction Waste:.

1 Materials nortn of Tailings Pile 2 will De decontaminated or

disposed of on Club Mesa in an appropriate manner and location.
<f

Dispersed Contaminants:.

Criteria have been established for cleanup of residual

7.,
- contamination, based upon Table 4.1.2-1 in LC 11.1.

x
9

E

t.J . K1 ~.*J,' g N 1*, s
#

. _ _ m - - -



n 3;pey;; :qqts g ; g,w .g , , ; y fr ;,qr.;m ,4 ggc,j. 37,4 ' - w , .- w ,s

y

;URAVAN FLS Decerb3r 19,1986 Pa go 5 ' - 4 2 ' j
-

o .s

~ 5. 3. 2. L ' . Club Mesa Tailings Piles 1, 2, 3. )
4

0
Solid waste disposai in Tailings Piles 1, 2, and 3 must be containedl

|:,

$> = both during operation and after reclamation so that uncontrolled: ;

H release of the' tailings materials does not occur. Studies indicated
Q that large release of tailings could potentially have disastrous

y consequences (00-780831:7-1). To minimize this potencial, stric t. j

j conttoi of tailings slurry discharge _ and caretui monitoring of the !

e stability of|the tailings ponds was required during operation. i

$ -Reclamation of tne tailings ponds must also ensure that catlings )

J- material are not released to the environment and-that. radon
]: emissions from the piles are. controlled.- The tailings pile side'

3, slopes have been covered to reduce dusting prior to final
+ reclamation. l

,

5.3.2.2 Club Mesa' Spray Area Cluo Kanct. Fonds, and Atkinson Creek Disposal
Area. |',

1

if .The raffinate crystals and associated contaminated materials are a !
potential long-term source of pollution in the Uravan area. These.

materials must be removed from eneir present location ana piaced in4

,

an approved disposal area. The present sites must then be reclaimed
q= and carefully monitored. Such a program has been incorporated into

,

LC 11.1. 'Ihis plan will ensure that the crystals are removed from I
areas of. potential erosion, ground. water contamination, <ana areas of
potentia 1 human habitation' to a' secure disposal site. This will 'lg

|. .
also reduce the number of disposal sites at Uravan. 1

|4 .

River Ponds5.3.2.3

The urantum tailings, sludge. and associated contaminateed materials-

n.. possibly could be a source of pollution if flood waters or river j
meandering disrupts them. This potenttal impact is eli:ntnated in I<-m

d the reclamation plan by removing the 'kiver Ponds and placing them
j: within the Club Mesa Tailings Piles (LC 11.1, Section 4.3). nemoval

to the piles will ensure their long-term control and minimize the
; number cf disposal s tces in ene Uravan area.

5.3.2.4 Dispersed Contamination -

g- Town and dispersal deposits, remnant tailings, windolown material,
3 and streamway and drainageway deposts will be cleaned up to |

acceptable levels as provided in LC 11.1, Section 4.7. )
Y \
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('| 5.4 EXISTING LIQUID WASTE
,

F Liquid waste' f rom the milling operations at Uravan wete e'itner:
: evaporated or treated and' discharged to the San Miguel. River. 'j

Evaporation areas incluce the Cluo Ranch Ponds ano Club Mesa Spray. j
,

[, Area (Figures 5.2-5 and 5.2-6). Evaporation also occurs on ene top ;
'. of the: tailings ponds wnere raf tinate separates f rom the cat 11ngs

[ slurry. Liquid waste has also been located in the River Ponds. ,

Tota 11 generation rate of liquid waste approacned a maximum or $10
,

gallons per minute when the ' plant was operating. This waste
included raffinate, powerhouse backwash, yellowcane post*

j., precipitation thickener overflow, and hillside seepage. The largest'
3,

volume to be handled was the solvent, extraction rattinate solution.,

'| This liquid was generally evaporated; however, some of the raffinate<

was created anc released during winter months. Presently

|. evaporation.is used'to dry the ponds.

Quality of the waste s treans varies. ' Typical raffinate liquid has a
,

very low pH, is high in total dissolved solids and contains numerous
r heavy metals and radionuclides, as shown in Table 5.3-3

(00-780831). Rsdionuclides include thorium, radium, lead, and
.,j' uranium. Liquid with long-lived racioactive and otner potecetally

toxic materials must be controlled according to the Radiation Rules.
.

? ':
|: 5.4.1 - Description of Wastes by Areas Impacted

1
Four areas -contain waste liquids in the present Uravan operations.

.These are the Club Ranch Ponds, Club Mesa Spray Area,' Club Mesa '

Tailings Piles, and the River Ponds (Figure 5.2-5 and 5.2-6). Each
|

of these arecs are described in'tne following sections.

I 1. 4.1.1 Club Ranch Ponds

.Tne Club. Ranch Ponds , adjacent to the San Miguel River, were usea:

for the storage and are now used for the final evaporation of
, ~ raffinate liquid. These ponds are not itned and seepage from Ene

ponds does occur. The rate of seepage from these ponds was'

K estimated by Dames ano Moore (00-780831:2-64) to be on the order or
j 70 gallons per minute. Later studies (00-831216-04) indicate that
j this seepage has f ormed a contaminated ground-water mound within the
l- .Kayenta Formation and surficial materials belou the ponds. This

.

contaminated ground water moves toward and ultimately discharges
into the San Miguel' River.

C

.'

,

li'

f

.

.

E

l'3 3 tp.. ,- , * '' a ., p > . : &_. e l ', u ,
*

_ _



pywroww , m s. w , n n .. m n .~ : m. :e . a ,p w , c . c - ,r . - ,y- -

,

fs URAVAN: FLs .Dec:most 19, lnd Pags 5 44 ~ !
'

7 . . . *

j Qu:lity- of cint:rinated plu a ch ngss f rom ainost "purs"' retfinsto
P liquid directly beneath. ene ponds to a neutralisteg environment (see

Section 5.2.5 for 'a discussion of geochemistry). Although some
i neutralizing effects are noted, the contaminated' plume tnat

,'

t discharges-into the river is high in total dissolved solids
% .(especially: sulfate) and contains some heavy metals and
i radionuclides. . Relatively high flows in the San Miguel River dilute
p: this influx of contaminates so that there is not a marked cnange in

, " ,

d| quality of- the surface waters (Table 5.3-5) (00-780831).
y( 5. 4.1. 2 Club Mesa Spray Area
7
$ . The Cluo Mesa Spray area, shown in Figure 5.2-5, ennanced tne
%J evaporation of raf finate by spraying. . The spray area covers
E approximately 24 acres with an evaporative race of 4.5 gallons per 1

i minute per acre as an annual average (00-780831:3-66). Tne spray
-

a system was used in the spring, summer,'and fall. However, rar tinate
* crystallises in the piping system during the cold weather, thereby '

y negating its use duriag the winter. When used, the system sprays |

R' 'raffinate into the air to a maximum height of tifteen-feet whicn

<; accelerates the evaporation process. j

Chemical effects from the spray evaporation of raffinate include tne |
;, -formation of a crystalline precipitate in the grounc witn some i

L- airborne migration onto nearby restricted land. This precipitate is j
an ammonium-aluminum sulfate salt witn certain heavy metals and

l|
*

radionuclides (see Table 5.3-7 for detailed crystal composition)
(00-780531).,

( Seepage from the spray area was not controlled by liner or
,

engineered containment systems. Raf finate f rom the spray system |
"

,

|3 drained into. the tailings ponds or seeps into the surricial
!

S' materials and . sandstone bedrock on Club Mesa. Tnts 'subsurf ac e .I
-

K migration is still ennanced by the presence of underground mines I
|' beneath the mesa. Spray area seepage, coupled with seepage from tne
W tailings piles, hcs formed a contaminatec plume witnta tne Salt dasn
4 Member of the Morrison Formation.. Some seepage exits along tne face
A of. Hieroglyphic and San Miguel Canyons wnere it is collected and

returned to the mill or River -Ponds. Total seepage ' from cne Cluo*

Mesa Spray area was estimated by Dames and Moore (00-780831: 2-o3) to
i

,,

h be 25 gallons per minute. |

|

h ' 5. 4.1. 3 Club Mesa Tailings Piles )
, ,

Club. Mesa Tailings Piles L , 2, and 3 contain approximately I
q 10 million cons of tailings 'in a 79-acre area (Figure 5.2-5) . '

3 Raffinate liquid was used to pump the solids to chts disposat area. I
''

The liquid is removed from the pile by four major processes:
evaporation, liquid decanting in ene slime area, emoansment seepage,
and seepage into the underlying bedrock. Raffinate solution is !
contained on' top of each of the ponds anc witnin the pore spaces at j

9 the tailings. Composition of this raf finate solution, similar to
,

the Club Ranch Ponds, has a very low pH, is hij,a in tatal dtssolved |

solids, and untains heetvy metals and radioauclides.,

|
,
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N Seepage analysis of the tailings-ponds was performed by Chen and
. As sociates (00-831216-03:7) . Their analysts included ooen.

,

:(1) seepage through the embankments and (2) seepage'into the
.

L . underlying formation:. ' Total seepage race wnen the ponos were in
L use was. estimated at' 73 gallons per minute (00-831216-03: Fig.

f(1
3.3-5).- This rate will diminisn over came. . Complete drainage of
the piles was estimated to possibly occur 20-25 years after

\- retirement 'of the piles (00-631210-03:3-8). At tne present time,
seepage from the embankment face is collected in a drain system at

; .. ' the rate o.f approximately 30 gal.ons per minute. Seepage'into cne
underlying bedrock occurs primarily to the Salt Wash member of the(-
Morrison Formation whten is .directly beneatn the piles. 8ome

', - seepage, however, may penetrate the Summerville Formation and- <

migrate inco the Entrada Formation. . Seepage that :ntgrates into cne |

bedrock exits the cliff. face along the San Miguel and Hieroglyphic )
; Ca nyons . - 'A hillside- seepage collection. ditch collects some or the 1

liquid.along the San Miguel clif f face and routes it to tne mill or
r; River Ponds.

5.4.1.4 River Ponds ;
'

i
n! The River Ponds are locacea on ettner side of cne San Miguel River

( Figure 5.2-5) . - Five ponds are on the west side of the River
(00-780631: Plate 3.2-2) and two ponds are on the east side of the_.

,'
~ rive r. These ponds were used primarily as settling ponds for the j

CDPS discharge permit. However, tne ponds on ene east side of cne i

river have historically been.used to store neutralized raffinate {
'

prior to treatment during the winter.

i

When in use seepage from the River Pondi was estimated to be 10 to
, ,

40 gallons per minute by Dames and Moore (00-780631:2-b3). 'A nis
i seepage would flow into the underlying surficial materials and

,

bedrock of the Kayenta -Sandstone and woulo uttimately disenarge into -
|; the San Miguel River. Quality of this seepage is not KnoWn.

5.4.2 Conclusions for Present Circumstances

|J The liquid waste management system did not fully control
p contaminated liquids. Significant seepage is occurring in the '

| Uravan area. This ' seepage is from the Club Mesa Tallings Ponds and -{
j; Spray area as well as f rom the Club Rancu Ponds. Adattional seepage ,

4- may also occur from the River Ponds. The impact from seepage nas :

been identtfted in ground waters along the San Miguel River and
within the Salt Wash Sandstone on Club Mesa. Both operational and

j .long-term control and monitoring is required by LC 11.1 so tnat
,

|- seepage impacts are fully evaluated and mitigated. /

b i
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a[ ' Specifics rig rding c:ch of th3 Crscs is as follows:
' -Club Mess' Tailings Piles:-

..n' .

- Discharge of liquid waste (slurried tailings) waa to and didp
$ cease on or.oefore July 1, 1985.
?,
4'

Club Mesa Spray Area:4; .

y Process liquid-discharge and ali spray evaporation were to and. .|

7 did cease on or-before July 1, 1985.,

6
~ Club Ranch Ponds:Q . .

f Process liquid discnarge to the ponos was'to and old cease oy
k? July 1,:1985; the ponds will be' cleaned out', redesigned for
j evaporation purposes.and eventually rencved,-

n.
?,y ' River Ponds: - -

.

& L Process . liquid discharge to tne River Ponds was not. permitted
after July l', 1985.

-5.4.2.1 -Club' Ranch Ponds
,

O
| Af ter use for evaporation pursuant to LC 11.1, the area wtil oe-

. reclaimed after removal of all crystals and heavily contaminated'
-

material and the placement at these materials in an approved
-disposal area.

.

5.4.2.2 club Mesa. Spray Area

*

Spray evaporation was to and dio cease on or perore July 1,1950 on
' Club mesa. ..Such a cessation eliminated a significant amount of

. liquid available for 4eepage into underlying solle'and oedrocK. Tne,,

area will be- reclaimed according to the plan set forth in LC 11.1, !

Section 4.5.~

5.4'.2.3 ~ Club Mesa- Tailings Piles j;.
!4

of Liquid disenarge to .tne Club Mesa Tailings Ptles was to ana ctd
cease on or before July 1, 1985. Seepage througn the empankments;
will be collected uncti seepage decitnes to a negligtele rate ano |

-n. ,

k' long-term seepage will be minimized by the placement of-cover i

% material.cnat recuces intiltration. l

e
a::; . |

% The tailings piles will be reclaimed according to the plan described
0 in LC 11.1 and wtil oe monitored according to Addendum A to LC 11.1
S and Annex E to the License. This monitoring program includes
[ piezometers, surtace movement monuments, erosion monuments, visual
[ inspection, aerial photography, and monitoring wells. The j
p reclamation plan and monitoring program snould insure the safe, |

long-term containment of the tailings material.

y 5.4.2.4 River Ponds
1

f; Use of tne River Ponds was to be and was 41scontinued by July 1, j
1985. Embankment material (tailings) and sludge will be removed and

p* placed on Tailtngs Ponds 1, 2, and 3 as descrioea in LC 11.1,
!' Section 4.3. These actions will eliminate seepage from the ponds

and any potential for long-term impacts.
c. .
| ', .
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5.5- EXISTING RADIATION HAZARDS'

.i. L5.5.1 Introduction

$ The radioactive elements relcased into t # environment both,

presently and in the past at the Uravu ull are a significant'*

A c risk.' Tna nature and degree of ene potential hesith etfects are
;, discussed below.
y

; 5.5.1.1 Risk to the Public.

First; the risk of an til effect to numan hesitn near a urantum stil-

i 'is defined by'the nature of uranium decay series radioactivity. The
most hazardous urantum decay series elements emit alpna raciation,

'which must build up over time inside the human body to have the most
6 effect. A f ew uranium decay products emit Data anc ganusa radiation, }

which are a hazard both internal'and external to the body.
'

Second, observation of an ill etfect is a matter or prooabiitties ],

(statistical odds). Nsar most uranium mills only one person in 1
6 hundreds or thousands ts itkely to show erfects wntch mignt oe cue

'

i' to other than'the' natural radioact.vity already present in the j

environment.- i

Third, good radiation protection practice is cased on minimizing any
chance of illief fect, whatever the source of exposure--whether from
" acute" i.e. snorter-term, intense ractation or from "coronic" !
longer-term lower level exposure to the relatively low specific j
activity materials founa'at urantum mines and stils.

A uranium; mill receives raw ore, which contains a range of particle 1

sizes from chunks to fine dust. The ore isLground up to the average
,,

size of fine sand, so that the uranium can be leached off the
surface of the grains. Tne grinding makes-some particles very tine.

Both coarse and fine ore contain dust particles of sizes which if
breatned into tne lung are not readily breatned bact out.- Tne.t

" tailing", or solids left after extraction of uranium, are of these
same respiraole sizes and contain 95-98% or tne original ore
radioactivity, including thorium, radium, and other uranium decay
. series radionuclides.

Once in the lung, some of Enese parctcles are engulfed and carrteu
away'by the lymph system., Some dissolve and are carried way in the
blood scream. :sorae particles, and enus cne radioactive atoms cound
into them, remain in the lung and eventually undergo radioactive

(; decay.

'Eacn decay gives of f radiation wnten nas a very, very amati eut
definite chance of hitting and affecting a living cell in the nost
tissue. Most af fected cells are repaired or die with no

consequence. 0"er a person's lifetime, if enough radioactive atoms

,

k + _T-
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are present, the chance of a cell becoming cancerous and prevailingg ,

j' against the body's comoat mecnanisms is small, but can ce
B significant compared to.other natural or human-activity-caused ,

disease incidences.
4

t, Potential radiation . risk f rom a uranium mill ts a. matter of now muen
. increased radioactivity is available around a given individual'for>

,

1 how long. Stated > in otner terms,. in view ot tne random, scattstical

= nature of radiation risk and ef fects. "What. is the chance that 'one,

3 or more members of a whole population will-snow a radiation-inouced
A' ill effset?"

>
4

To estimate'the relative risks, radiation " doses" are calculated tor
.

" receptors"- from mill sources, using local meteorological conditions
e and summing up various pathways of exposure. Figure 5.5-1 is a
T schematic of sources of radioactive ef fluents and exposure pathways,
t-

' Air dispersion and airoorne patnways typically dominate signtricant*

dose contributors (10-821230:5). The inhalation dose calculation;-

Procedure requires air concentration data for U-238, U-234, Tn-240,. . .
'Ra-226, and.Pb-210 broken down according to source. For example ,' .c,

"What fraccton of the measured' Pb-210 air concentration is
' contributed from each of the. following: uranium ore dust,

'

yellowcane dust, five catlings particulates, coarse catlings
particulates, and radon decay products?" Generally, direct external'

radiation is less signtitcant near urantum mills enan tuaalation or
,

ingestion doses (10-821230:5). Also, ingestion of milk or other
,

foods may causo c'alculated doses for adults to ditier tros
ca.iculated doses to children and teenagers (10-821230:74,
09-831130-03:6).

.

- All dose' calculations rely heavtly on cne set of assumptions made
concerning source terms , wind transport , ' people's breathing races ,

,

average body' metabolism tor a given radionucitne, relative
biological _ effect when radioactivity is . held in the body, etc.
Elaborate calculation metnods have ueen developed to esttmate suca '

,

doses and risks. The equations -in NRC's Regulatory Guide 3,51,
" Calculational Models for Estimating Radiation Doses to Man f rom

,

) Airborne Radioactive Materials Resulting from Uranium Mill
b Operations" (31G-820300), were used in ene Department's 19d2
i- detailed analysis of of f-site doses at Uravan (10-821230:14-19) .

Computer codes such as UDAD (Uranium Dispersion And Dostmetry model)
and MILDOS have been'used in NRC's evaluation of individual and
population doses at- Uravan (31-811230) and .in UCC's analyses'

(00-831130-03). Computer models are the only way to readily do the
p: 80 km (50 mile) population dose estimate or calculate cne luu year
$ environmental dose commitment.-
,

-

I'' b

K The computer codes enaole systematte evaluation, radionucitde oy
radionuclide, body organ by body organ. They enable evaluation ofa

f cumulative impact over a person's lifetime, comparison oetween acult i

b and child doses, or analysis by geographic sector witn distance from
i the site.
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6 Standard -practice is to be cauticus, "conservectvo", i.e. to enooss
1 assumption's likely'to be most protective of the individual or R

population. For example, UCC/Umecco assumed tor its oase analysis a' '

particle size of one micron-(1 um), which is in the 'Vorst" range in |
.

terms of greatest Lung deposttton, thus greatest potentral 111 |,

'effect (00-831130-03:47). .Similarly, for purposes of calculating
}ML mass. average lung dose, the Department assumed for its analysis cnac
4r all tailings are fine, not coarse (10-821230:79).

|

> . I54 ' 'The calculational methods and assumptions used by Cne Department are<

. generally well. accepted and proven, are' scientifically defensible,'

s

M and , represent best technical judgement of. qualified s taf f. nocn
field measurements and mathematical calculations are used in -|<,

M. ' determining compliance with basic radiation protection standards. I

m
]" 5.5.1.2 Standards'and Rules

The Colorado Department of Health has broma authortty and discretion43 g
" ' ' to'act, to protect workers and the public from radiation hazards, !

-

including co:

i Issue Licenses (25-11-103 (2)J to all persons wno recetve,
- possess, use, transfer, own, or' acquire any source of radiation
a in order to achieve "sucn uses of all appitcaole sources of
;d ionizing radiation, radiation-machines, and of radioactive

- materials as will ensure tne maximum protection ot une puolic
health and as will effect the maximum safety to all persons at,
~or in the= vicintty of, the place of use, storage, or disposal
thereof" (RH 1.5];

Issue orders suspending a itcense upon finding that an-

, emergency exists relating to any source of ionizing radiation
~

which endangers the puulic peace, heaten or satety (25-11-103
(5)]. (01-800522).

..

If an appitcant meets all statutory- and regulatory requirements, tne
Department must issue the specific radioactive-materials license.' !

The fundamental requirements or Rn 3.9 are summartzed in '

Section 10. Specific requirements for uranium mills are in |

RH 3.10.6 and Schecule L of Part III. Botn are excerpted in
Section 10.

1

Colorado's " Rules and Regulations Percatning to Radiat ton Control",,

the " Radiation Rules", incorporate the basic international and
federal raciation protection framework desertoed in section 4.1 of1

the FLS.'

F
1

The general autnority and f ramework are implemented tor oft-stte
situations through specific on-the-ground standards of several typesy

b 'which are measured or assessed near eacn facility or atte. Part 4
p of the Radiation Rules contaitm, in addition to the primary

[t radiation protection stancard for all users of rautoactive materials

L -(maximum allowable rem per year--a first tier of protection),
certain secondary standards (maxiinum permissaole concentrations in
emissions to air or effluent to water--a second tier of protection) .

|E
s

.

|

..
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h The- foliceing highlights from the Radiation Rules and related
discussion apply to how a tully-operating tacility must acequately |

, '

h p(rotec* the public and comply with the standards in Part IV10-631017-04).- 1
w
i

2 RH 4.7.1 states: .

D-

[~ A licensee-thall not possess, use or transfer licensed material
i so as to selease to an uncontrolled area radioactive materials
1 in concentrattons wnien exceeds.tne limits specified an

[ Appendix A, Table II of this part...

b RH 4.7.4 states: ;

' ...the concentration limits in Appendix A, Taole 11 of tnis ;

", psrt shall apply at the boundary of the controlled area. The ,

( concentration of radioactive saatertal disenarged enrough a
stack, pipe or similar conduit may be determined with respect i

4 to the point wnere the material leaves ene conduit. It the
conduit discharges within the controlled area, the,

concentration at tne coundary may os dete mined oy applying
..

Q appropriate factors for dilution, dispersion or decay between
{ the point ot discnarge and the boundary.

)- RH 1.6 States:*

| .- :

'" Cone. rolled area" means any area access to wnicn is controlled
by the licensee or registrant for purposes.of' protection of.

individuals from exposure to radiation and radioactive
materiti. " Controlled area" shall not include any areas used

,'
for residential quarters, altnougn a separate room or rooms in i

a residential building may be set apart as a controlled wea. ;

..

After subtracting out natural oackground, tne Atmits for a
,

] controlled area are not exceeded at Uravan, but a major fraction of
3. the Appendix A Table 11, values is attained for certain
i radionuclides, unless a component of the measurement is attributed
1. to " extraneous" or non-mill sources. The Department taxes a

d cautious and most protective approach in such situations.
1

The interralationsntp of past operations ano ene nature or
" extraneous" sources in the San Miguel River Valley also poses a

F[ question of control: "Do past site bouncartes ac Uravan permic
meaningful determinations of compliance with concentration limits?"''

Division staf f determined that eitner the relative contrioutton ot.

{"
mill and non-mill activities would have to be clearly deinonstrated
prior to relicensing or boundary conditions must ce mod 11ted to
permit a clear determination and guarantee of compliance with,

Appendix A limits for botn controlled and uncontrolled areasgs

vf (10-840522). The. definition of Uravan Facility in the Consent
Decree and in LC 11.1 clarittes the f actitty poundary question oy

.

including within the facility all areas where remedial actions are
j to occur.
. . '
4

l'
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significance is added by RH 4.7.5, noted in the Department's !u

j' Augus t 31, 1983 lettor to UCC (10-530u31):

| '

| 'In addition to limiting concentrations in effluent streams, the
Department may limit quantittes of radioactive matertal >

,

released in air or water during a specified period of time it-
1

!it appears enat the datly intane of ractoactive matert.1 from*

air, water, or food by a suitable sample of an exposed .

population group - averaged over a period not exceeding one !..

year, would otherwise exceed the daily intake resulting f rom
'

'

continuous exposure to air or water containing one-third (1/3)
the concer.tration of radioactive material specified in Appendix ,

!A. Table 11 of tnis part.

This was and is interpreted by the Department as a requirement that -

wnole body dose to a population suegroup (e.g. residents ot a olocn
in the town of Uravan) not exceed 170 millirem per year on the !

average i.e.1/3 of the annual limit ot 500 millirem wnote bocy dose,

for a member of the public. In addition, the maximum permissable j

concentration for radon gas at the site bouncary adjacent to a. ,

h population subgroup would be one (1) picocurie per liter of air at
| 100% equilibrium. ;

'. !

b Also, RH 4.5.1 states t }
* - )

*

No licensee or registrant shall possess, use, or transter ;

sources of radiation in such a manner as to cause any
.

individual witata a contro11ed area, wno is under 16 years ut !

age, to receive in any one period of one cales.sar quarter from
all sources of radiatton in suen 11censee's or regat trant's i

possession a dose in excess of 10 percent of the limits
specified in RH 4.2.1. '

A third tier of protectron--that exposures, e f tluencs, and emisstons
be kept "As low As Reasonably Achievable" ( ALARA)--is required by
RH 4.1.2 of the Rules wnich states:

| .

In addition to complying with the requirements set forth in '

this part,,every reasonable efrort snoulo oe made to maintatn- *

radiation exposures, and releases of radioactive materials in
effluents to unrestricted areas, "as far below tne limits 5

specified in this part as practicable" means as low as is:1
A reasonably achievable taking into accouac the state or

technology, and tne economics of improvements in relation to
benefits to the puolic healen and sarecy and in relation to tne
utilization of ionizing radiation in the public interest. '

Ac tual data, so-called " empirical" information, is tne basts for

determining compliance with each of the three tiers of the standards
(31-811230:1). For example, emission rates are measurea at ene ptpe

; or stack outlet and extrapolated to give an estimate of air
concentrations at the controlled area boundary. Anotner tecnnique,

is to measure air concentrations at representative of f-site
locations and back-calculate to estimate concentrations at ene
controlled area boundary.

.
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1

j3 By license condition, the Department imposes an additional standard j
for nuclear tuel cycle f acilities, not in Coloraco's Kules out t rom |3
the EPA's' Title 40, Code of Federal Regulations, Part 190. !#

& LC 1d.6.1 s tates enat:
7
4 The licensee sna11 conduct operations in sucn a manner as to
s. provide reasonable assurance that the annual radiation dose ;

; equivalent or 25 milairems to tne wnote nocy, 75 ui11treme to j

.

the thyroid, and 25 millireme to any other organ of any enember i

of the public ts not exceeded as the result of exposures i.,

resulting from planned discharges of radioactive materials, |

[N radon and its progeny exceptea, to the general environment. j
k
; T!.ls limit of 25 millirem per year to the whole body or other organ
p for any actual nearDy individual is noen a oirect nealta protection ;'
h standard and ALARA-based. he 25 millirem standard is unlike the
[ $00 millirem per year limit, wnica is the most caste standard not to 1

be exceeded in protecting the public from any source of radiation. |,

The 25 millirem stancard incluces dose to otner organs oy vartous
pathways and excludos raden. Compliance determination is more' *

d complex. While actual essasured data are preterred by NRC
(31-811230:1), calculational methods are intimately involved.

U Because radon is not included to tne federal 25 m111trem per year r

limit on uranium fuel cycle operations, summary tables in the '

following suusections may variously includes (1) total dose, or i
.
'

- (2) doses exclud'ing natural background, or (3) doses excluding !

t Pb-210. Po-210 and background. Tne to11owing ritscinctions are made -

in' typical calculations.,,

.

When the inert gas, radon, is released, its decay results in tne '

" ingrowth" and decay of radon progeny during transport. We progeny
,

then depostt as particulates.

The U.S. Environmental Protection Agency (EPA) excluded radon and *

radon progeny from the 25 mrem /y ott-site. dose Atatt. Tnts ;'

exclusion was intended to apply strictly to redon, its short-lived '

F progeny, and its long-lived progeny (PD-210 and Po-210) wnten are
' produced by decay after radon has been released.

| The EPA analyses includes release of PD-210 and Po-210 directly trom
'

i ore in stockpiles, ore being processed, or from tailings disposal
' areas. Tne distraccton was made due to the fact enat enere ts no
i practicable way to capture radon in an operational situation since

it is an inert gas.

N :
The U.S. Nuclear Regulatory Commission (NRC) nas in ene past
excluded radon and all its progeny from its of fsite dose
assessments, stating that in ene real woric there is no way to -

li distinguish between radon progeny which are produced by decay before
H or af ter release f rom tue mill. Altnough predictive model.s could De
! used to differentiate between progeny produced by decay before and
b af ter release, the NRC prefers to taKe the same approacn witn Docn

environmental data assessments and predictive assessments, excluding ,-

radon and progeny from otisite dese consideration.

s

.
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1 The Radiation Division nas used a conservative approacn oy |
attempting both approaches and then basing the choice of necessary ;

actions on best tecnnical judgement for a particular set or
'

circumstances. ,

;

5.5.1.3 summary r-

'' )
t

LA To summariae this Section 5.5.1, various categortes or inotvtouais ;
*

may be "at risk": (1) radiation workers in_ controlled areas where
'

radioactive materials are usea, (2) non-ractation worners in !,

controlled areas, (3) day occupants in or near controlled areas, !

(4) nearby ('hearest" and " maximum potentially-exposen") residents, ;

and (5) more distant retidents. '
,. ,

!

Populations "at risk" include: (1) cne former townspeople, |
'

(2) persons residing by geographic sector between 0.5 and 80 km |4
(50 miles) distant, persons living in the reston of one country, and1

'

L (3) the continental population (these latter two are applicable to
'

Rn-222 only).
+s

.

) The standards now in ef tect apply principally to indiviauals:

L directly (500 millires per year absolute limit, of f-site dose ,

''

,
ALARA-based limits on whole booy, lung, bone and tnyrota dose) and
indirectly, by control of effluents at the pipe mouth or site;

K boundary, (Maximum Permissaole Concentrattons in Air or Water). |

;

| 5.5.1.4 Compliance
,

f.
[' A final topic for ents section is "What does the Department do when
E, a licensee is not meeting a standard?" Such 'non-compliance may
;. become apparent during annual tactitty inspection, trom requirea

| licensee reports, or from investigating a particular incident.

Basically, tne Department's response depenas on an estimate or tue
relative hasard involved. At uranium mills, potential health,

effects are from long periods or exposure to elevated levels ot
radioactivity. The Department does not regard the typical hazards;.~

as imminent, requirtag an emergency order to act.|

E The Department--by letter, order, or license amendment--requires
prompt cleanup, housekeeping, or wnatever otner control Jeasures can
be devised to bring the levels of radioactivity into compliance witn
the standards under tne ALARA philosophy. For example, cne Uravan
facility has been and continues to be on a " compliance schedule" for
meeting both the 25 millirem per year limit ano tne recon maximum
permissable concentration at the controlled area boundary limit

j- (62-861203).

If non-compitance is willful or repeated, tne Department can ttne a
licensee under civil penalties provisions of the Radiatien Rules'

approved by the Colorado Board of Healtn on day 16, 1964 and -
,

e f fective July 1,1984.'

!
!
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5.$.2 UCC Description, Evaluation and Recommendations j
,7 ;

%1

{ This section will present Umetco's data and conclusions mDout {
e of f-site dose at Uravan. The following Section 5.5.3 presents the ,

},; Department's indepenaent assessment or tne situation.
i,

j 5. 5. 2.1 Estimates of Natural Background Radioactivity

.
Based on data summarized to the Department in Novemoer,195J |

'| (00-831130-03:8), UCC equates the Tabeguache monitoring station, '

during periods of low factitty acttvity, to regtonal cacxgrounc tor ;

air particulates (00-830707: 2, 00-d31130-03:8) :

y

[
Isbie 5.5-1 , ,

io

b Gaetco Estimates Of Natural Background i

Tabeguache #2 Station Range: All "nackgrouno" Stations

Radionuclide pC1/f;3 pCi/m3e

U-nat .0006 .0006 to .0050
Th-230 .0009 .0002 to .0010
Ra-226 .0004 .00005 to .0008 i

FD-210 .02 .01 to .02;,

Ambient airborne' Rn-222 is considered by UCC to be 0.6 + 0.3 pCi/1
,

(00-831130-0):6,10).+

Some Rn-222 flux, soll and vegetation racionucitde measurements are *
,

also presented (00-831130-03:11f f).
n

Background external gamma dose (TLD) was estimatec as 97 + 5 mrem1. -

i per year (00-831130-03:74) :
';

5.5.2.2 Source and Receptor Measurements

I;.
Emission rates to the' environment of airborne and waterborne'

radionuclides were descriDed in Sections 4.5.1 .ad 4. 5. 2,
* respectively,
it
h The mill history, as' described an Section 4.3.1, included numerous
j past activities in and around the town which contribute to airborne
f particulate ana kn-222 levels. As discussec in section 5.5.3, enese
I are only partially identified.

I "It is estimated that ene overall nousing area soti contamination to

i levels over 5 pCi/ gram exists in eighty percent of the housing area"
(00-63113U-0J:32).

!!
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!

Figure 6.0 of the UCC " Radiation Dose Commitment Assssement"
(00-631130-03:36) iaenttries several discrete town tailtags sites. !

,
i

. .t
,
' Another potential source of regional radioactivity is from mine!.

v waste rock and uranium mines (e.g. spring Creek Mesa monitoring
'

site D An-222 and Pb-210 (00-831130-03:8). -

,

1 The chronology of recent periods -of full operations nas oeent ;
4

.k'
' Table 3.$ - 2 .;

i

--- Periods of Full,.)r Partial Operations |2

Ye ar Pe rion De gree-

;

/ 1980 1/1 - 12/31 Full i

1981 1/1 3/5 Full-

9/23 Part
., .

3/0 -
*

31 9/24 - 12/31 Ball
}

4/23 Full*~ 1982 1/1 --
.

L. 4/24 - 12/31 Part j
';

1983 1/ 1 - 6/ 6 Part
6/ 7 - 11/ 3 Full,

f 11/ 6 - 12/31 Pact 1

| ,

1 1984 1/ 1 - 4/30 Part
5/ 1 - 11/15 Full i

11/15 - 12/31 None

|1 1986 & 1986 1/ 1 - 12/31 None
|

|-
A replacement yellowcane drying and pacnaging unit was orougnt

['^ on-line March $th, 1981. Prior stack emissions were estimated by i

' NUS Corporation (00-500530-07) ano Ucc statt. Umecco maintains enat
|. a reduction (by about a factor of 80) in uranium emissions occurred ,

L atter cne installation of the new yellowcane oryer and dust t

. collection system (00-820331-01:1) .

O- During periods wnen uranium extraction ano callings disenarge was
not occurring, ore continued to be received. During 1982, the*

,

' Environmental Engineer arranged tnat ore receivtag, sampitag,
crushing, and stockpiling would be halted for 5 periods of two weens ' '

each.' koaos were wetted, stockpiles wetted and traftic Aept to u, ,

minimus ;00-831130-03:17). Five control periods were used for<

9omparison. .

During these periods, tailings dust and town tugitive dust would ne
prime potential sources of airborne particulates. The yellowcake
stack, leach tume s tack, and ore grino circuit Would not De sour;es.

,
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[, insecco's Environmental Engineer used cata Irom the various
categories of operation to infer the relative strength or importance |
of the various sources in projecting doses tor town receptors ;

P (00-831130-03:4 7) . |
|

Umeteo belteves the principal facility soarce or atroorne I,

b radioactivity is fugitive dust from the ore pad and sample plant ;
operatton (00-d20JJ1-01:2). i

Such inferences are complicated by the fact tnat disperston tsocel
calculations, as generally used by meteorologists, are for flat

f; terrain in a homogeneous wino rtelo at some ciscance f rom a s tagle
|

f source. At Uravan, the terrain is complex. he wind field is ;

complex, yielding a muittlayer prottle. Availa01e meteorological |
'

data are difficult to interpret (00-800530-08, 00-800530-09) and ).

.

correlate e.g. between the A-Plant, B-Plant Sprtag creex Mesa, 1
" Grand Junction, and Pioneer Nuclear Slick Rock meteorological
h stations.

1L'
.

(00-840509) indicate up-valley, ;|< Umetcv's 1953 wind roses
dc,wn-valley , ' and cross-valley winds (Figures 5.5-2 to 4), thecco's |,,
1963 stablitty data are tabulated below. |

~

j

Table 5.5-3
$ j

Valley (A-Plant) Station 1
-

I

Pasquill Stadility Distribution trom 1/ 1/63 to 12/31/63 |

'
-

Pasquali staotitty Wana Sigma lo) Percent occurence

$ F Extremely Stable 3.8 8.2
" E Sitghtly Stable 3.5- 7.4 U.2
'|' D Neutral 7.5-12.4 1.6

} C Sithhtly Unstable 12.5-17.4 2.4

|: B Moderately Uhstable 17.5-22.5 5.8
A Extremely Unstable 22.5 61.6; ,

l.
?j he Club Mesa station is more like the Spring Creek Mesa station in
| reflecting general (syaoptic) patterne.

Table 5.5-4
j (UPDATE?}

club Mesa (8-Plant) Stationp

3 Pasquill Stability Distribution from 1/ 1/83 to 12/31/83
1

*

l ', Pasquill Staoiltty Wina Sigma (o) Percent occurence

F Extremely Stable 3.8 8.8
.

E slightly Scaole 3.6- 7.4 U.4j
D Neu tral 7.5-12.4 6.5'

'C sitguely Unstaple 12.5-17.4 IJ.3

.B Moderately Uhstable 17.5-22.5 12.2
A Extremely Unstrole 22.5 55.59

5
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f.' Tagure 5.5-2
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Figure 5.5-3
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| Table 5.5-5 |

'
|

; Spring Creek Mesa Station |,

Pasquali stabilicy Distribution trom 1/ 1/s3 to 12/Ji/83

0 Pasqutil Stability Wino Sigma (o) Percent Occurence !
h ,

$ F Extremely Stable 3.8 18.2
[ E dtightly Stable 3. 8- 7. 4 4.0
4 D Neutral '7.5-12.4 12.1 -

k.. C Slightly Unstacle 12.5-17.4 14.7
E B Moderately Unstable 17.5-22.5 11.1

A Extremely Unstaple 22.5 39.3
-

L 'e cal winds and dispersion patterns are strongly infivenced by the
local and regional topograpny and San Miguel xtver valley, witr cne,

highest frequency of wind directions corresponding to cold air*
.

*

; drainage down the valley (trom cne southeast) during tne nignt ana
early morning hours. Results of a study (31-810601) of dispersion
patterns using smoke tracers snow that enormal inversion trom sunset
to sunrise reduces the mixing height, trapping mill effluents in a ,-

shallow volume between the ground and inverston ceiltag; elevaceo *

roncentrations of waissions remain in the canyons during these<

pertoos (10-521230:4u, 00-8311J0-uJ:3).
,

*

Inversion or neutral conditions are peesent about 75%-80% of the*

time-(00-8203J1:2-113; 00-640509). ;
J,

Section 4.6 of this PELRc describer the routine monitoring points, i

which include 5 locations for att particulates in ene San utguel |
v lley and includes 23 Passive Environmentci Radon Monitors (PERMS) '

a
'

altnougn recent data from enese P6xMs nave required correction oy a
factor of 3.

;
Additional monitoring was conoucted f or- ene Spring Creek Mesa*

baseline studies (00-831216-05) and is discussed in the ALARA, Inc. ,

; evaluation or spring Creek Mesa cosas (00-821206-0e).
-

.

5.5.2.3 Radiation Doso Estimates
.

NUS Corporatton, UCC/Umecco's consultant, provioed a preitminary
,

evaluation of radiological doses in January 1980 (00-800417), a more
complete evaluation in May 1950 (00-60053u-0o), and an updated

3 evaluation in March 1982 (00-820407-02). These evaluations focussed
on facility entssions.,

.

Fina11 ', in November 1983, the fuit xadtstion Dose commitment
*

As s e s smen t , Town of Uravan, Colorado, was provided (00-631130-03) . ,

r
^

.

'
,

e -90 - *
S wv , - ~ - - Y- ,



~"-- ...~;.- 4 . . .t.a ,; ( + ~ ~ ^ ;i. . . 'z.. M ' .a - ..w - , . .
.

[ URAVAN FLS Dec mo0t 19, 1956 Peg) 3-b2

1'
Basic:11y, four ccses cro calcul0rSd fsr th3 cquivalent of a'

f, full year operation (00-631130-03:47):
-

1. The present design.

2. Ore s tockpile and tatlings dust control suf ficient to recuce
-,

airborne particulates to 10% of prior estimates.'

.) . 3. Road dust control and a new scruober at tne ore sampling plant,

y', resulting in a 501. reduction in of f-site particulates at af fected
.g stations.

4. Improvements in etficiency at 'other ore nandling Leacas to
achieve an additional 501 reduction in observed air partice date
levels. |

Several subcases were also postulates using various particle size
distributions. Generally, UCC/Umstco followed the F;bruary 1982 NRC

x publication "Compitance Determtnation Proceedures ' for Environmental :

!

[ Radiation Protection Standards for Uranium Recovery Facilities..."
1 -Tigure 5.5-5 outitnes Ucc/umecco's dose calculatton metnocology.

i' Doetco has stated that the adult whole body dose at the fusion
,

j building anc west of the 72 pile ic approxamacely 250 miliirem per I

i year (00-831130-03: 6) . Both locations are within the controlled
area.

!Deetco has acknowledged that for off-site areas its cata inoicate
!the facilities " exceed the limits for inhalation and ingestion in a'

'

h; number of locations" (00-820331-01:2).

Current mill design, full year operations do not meet the 25
millirem per year critcrion at any location witnin Uravan

2 (00-831130-03:79). i

For current mill design (unimproved) and 17 years or operacton (new ,

- disposal area available), the maximum individual 50-year dose
commitment was estimated as 140 milltrem per year to tne lung. I

,

The maximum total 50 year whole body dose (an-222 and progeny thus
1

included) was estimated as 430 milltrem per year for a eingle&

individual (compa ed to the '500 millirem per year limit), over 340 |
D. for A-olock (compared to the 170 milltrem per year itmtt)

(00-831130-03 6).e

Umecco's summary taole tor' cotal whole cocy cose is provtceo nere as
Table 5.5-6, and was calculated for each hoa ' ag unit and block.4

'
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V
I- TAsLE 5.5-o |

i-

UMETCO WHOLE BODY TOTAL DOSE ANALYSIS3 ,

(arem/ year)

:r 1 '2 3 4 5 6 7
~

n Ex t . Ext. Inges tion 17tn yr 17tn yr Total Total,

Gamma Gamma Base MILDCS Backgd With Witnout
1 .

'

M S i te (TLD) Survey Dose Ad d . Added sacKaround Background
b; ,

'

A-Block 312 378/473 10.2 49.4 4.7 442/538 338/434'
i

255/368 10.6 ~'. 4.7 320 21o !
'

B-Block- ---

49.1 4.7 263 159
'

_ C-Block 209 --- ----

9 E-Block . 242/385 49.4 4.7 2vo/439 192/335--- ----

F-Block 112 152/201 8.0 5.7 4.7 170/219 66/115
202/350 10.2 49.4; 4.7 2o0/414 104/310C-Dioca . ---

9 H-Block 133 131/201 7.5 19.5' 4.7 163/233 59/129
i J-Block 159 151/262 7.5 19.5 4.7 1sJ/294 7v/1vo

247/324 10.2 49.4 4.7 311/288 107/254OTC ---

NTC 133 13 3 7.5 11.0 4.7 13e 52
4.7 104| Background 97 96 2.6 -------

FOOTNOTES,: ,

,

- Col. 2 is f rom Housing Survev. First numoer is mean for the
block /Second number is the maximum for any one dwelling area. This
column is not additive to column one. Background is included.

Col. 3 is the dose caused by the current buildup of radionuclides in
annual garden vegetation. Background is included.

Col. 4 is the additive dose of 17 years of operation with the
current mili design for all pathways. B&ckground is not includea.

-
. Col. 5 is the additive dose for 17 years of no mill operation at a

' background site. Added only in Col. b.

.' Col. 6 is the total environmental dose including background.

Col. 7 is the maximum dose due to cne existence of cne Uravan,

^

operations including all past construction activity which contribute
extraneous doses from gamma, radon gas release, and vegetation
uptake..

' . *
OTC - Old Trailer Court - located next to A-uloca

,

RIC - New Trailer Court - located next to Swimming Pool.
.
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?

Total doses to various organs of the body from inhalotion and
ingestion ~of airborne racionucitdes were calculsteo ano are j

L presented in Appendices to Umetco's November 1983 Uravan j

[ As ses s men t. "The bone ano lung doses prove to ce ene critical I

organs with ingestion and inhaletion as the critical pathways; i

thorium-230 and Radium 226 concentrations are ene prinetpal I

i contributor". The outcomes were such that Umecco stated * hat the !

d vegetable " garden-to-numans" pataway and gresing " meat-to-human" ;

C pathways (Umeteo regards the latter as negligible) !

K (00-820331-13:2-Y1) must De eliminaceo to meet regula*.ory
,

; requirements. ;

, -8

[ Tne 1980 censes listed $10 peorie residing in the Uravan !
~ '? townsite. In the 1983 operating period, this number had been

ireduced to 321. Currently. 152 dwellings or tratier sites ares.

occupiab'e (00-83L 130-03:76). Umecco's population-at-risk'

.
" iestimates are presented nere as Table 5.5-7 (00-oJ1130-03:ebt,

based'on the population estimate in Table 5.5-8. The dose !

analysis represents a worst case, current operatione design witn
(. 17 years additional processing capacity and the 50-year dose t

-

*commitment from exposure for 1 year during cne last year ot
L, operation.

, , 5.5.2.4 Radiation Dose Reduction ;

In the past, UCC has followea the Surgeon General's guidelines I

i (codified at 10 CFR 712) on a house-oy-house basis in evaluatit.g i

occupancy of residences and has vacated several Diocas, removing
saveral houses.

UCC/Umetco has in the i ist variously commttted to a program wnten -

coulc include (00-831130-03):

1. Addittoaal dust control lor the ore stockptie area.*

"

2. Additional dust control for the tailings area.'

L 3. Addttional road cust control.
1'
'l

4. New scrubbing capability for the ore sampling plant.'

5. Improved ef fictency for otner ora nanditng sencKs..

t6. Eliminating r,aroens i'n the Old Trailer Court, A, B, and
! G-blocks (00-331130-03:79)

[ 7. Selective housing elimination (00-831130-03:1,6).
m

By changing tne operation design, UCC believes a maximum
[- individual 50 year bone dose commitment of 25 + 5 millirem per

'

year and lung oc6e of 27 + 5 milltrem per year are acniesaole, oy
not occupying certain houses, 'haximum dose levels drop 'to
mid-teen levels" (00-331130-03:b).

,

8
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!q TABLE 5.5-7.

URAVAN POPULATION ESTIMATE *
[ ,

;*

[ # of- # of tof rof 'lo cal
N' AREA Houses Adults Teens Children Population

-a
+

[..; A-Bloca 9= is b b 30

y. B-!, loc k 20 40 13 13 65

; C-Bloct 0 0 0 0 0
(; ?. D-Block 0 0 0 0 0

-

,

,

;) . E-Block 2 4 1 2 7

2; F-Block 15 30 9 1C 49

1- 0-Block 31 62 19 20 101
I H-Block 19 38 12 12 62

'J-Block 23 46 14 13 75.,

OtC 3 6 2- 2 10'

HTR '30 60 19 19 yd
y

Total 152 304 95 98 497

ik,

* Based upon maximum predicted population and age distribution (00-831130-u3)."

L
-.

,,

i,, .
TABLE 5.5-8

|

POPULATION-AT-RISK DOSE ?STIMATES
(person-rems) (00-a31130-03)

Whole Mass Average
PATHWAY Bg Bona Kidney Liver g

;;i -

!d Inhalation 12.5 28.2 8.22 1.7* 1240
,

Current Ground 44.2 44.2 44.2 44.2 44.2
,

y
Predicted Ground 4650 4650 0.00465 0.00465 0.00465. . ,

* & Cloud Exposure

' total Ingestion 1.13 13.7 5. 2 d 1.42 0.09
:v,

_
TOTAL 5.78 86.1 57.7 47.4 1220

4 ,
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b'y QaetcO's letter mid-May 1984 commits to:
b
,

[ 1985: -Cover cati).ngs witn 6-12 inenes et earch. In's tall
( sample plant emission control system prior to operations past
P June 30; N d.
s, .

,

h 1986: Monitor and evaluate source effects (if operating).
p

( 1987: Design, ontain approval, and install ore grinding

[j circuit modtitcations if shown necessary from 1986 stuoy.
y
j 1988: Monitor and evaluate cource effects (if operating).
.,

6 After 1988, or at any other time during the above schedule tnat
Doetco chooses, tne town of Uravan could De phased out to meet
the 25 millirem per year limit.

t
y 5.5.3 Radiation Division Evaluation and Cc nclusions
a -

,

Section 4, the Raatation Control Davision (Radiation Division).

] Safetv Evaluation Report for the Uravan mill, provides discussion or
emissions sources and controls, primarily f rom tue point of view ot

,

,

worker protection in controlled areas. The discussion in ene ?ELo ,
> Section 4 (10-840522) was condensea f or this FLb. -

This section is'the Radiation Division's assessment of tne impact ot,,

P f acility ef fluonts and emissions, both f rom present and past
operations at the site, outside the peris.ater of tne pteaent,

F " controlled area".
L

[j '
Focus will be on three aspects et of t-site raatation dose to tne
puolic:

P

(' 1. Compliance .aith the limit of 25 millirem per year dose to cne
whole body, lung and bone for entssions from routine operations;

,

Ej 2. Concern abceut total dose to nearby res W ats from the
a incremental eff.ect of present mill operations and past
" operations of various types; and

3. Concern that radon aas cencentrations to the population-

subgroup in Uravan not exceed one (1) picocurie per liter ot
'

,

't air; and

; 4 Action steps to control occupancy and complete cleanup of town
areas where excessive exposure to rytiation is occurring.,

Paralleling the neadings in Section 5.5.2, this Section 5.5.3 begins-

with the question "What is baseline or natural background near
4 Uravun?" and tnen discuss available source and receptor measurments,

radiation dote estimates, and radiation cose controls.

a

k.

s

e

i

g _.
, ,



- , y. : : a - , . . . , ': e 't-'

, v 4.-
, , . , . ,,

' URAVAN FLS Decano0r 19, 1903 Pcge 3-03

~

5.5.3.1 Estimat:s cf Natural f.cckgr:und Rr. die ctivity

Table 5.5-V (31-800900:b-63) presents NRC esttaates of natural i

radioactivity for the Colorado Plateau region. Similar values were i

E used in NRC's independent radtologicut assessment (31-611230). In .

:1982, the Radiation Division used the UCC/Usecco estimates presented
. by Dames and Moore (00-780631) and NUE Corp. (00-82U3J1-00) tor its |*

'initial 25 millires/y limit comparisons (10-C21230:20; see also,

*
; Table 12 in the same reference). '

;

'I.
'

31 TABLE 5.5-9 '

j RANGE OF TYPICAL NATURAL BACKGROUND TOTAL AIR D'NCENikATIons
(pCi/m3)r

.
.

.)

1
WL concentrationsa

,

d U-238 Th-230 Ra-226 Pb-210 Rn-222 Outdoors Indoors
n

--

*

.

From .00007 .00002 .00004 .001 10 .00006 .0015
j To .0001? .00007' .00007 .U3 1000 .006 .Olb

'4',31-800900 6-63)
.

Close examination contradicts Umecco's assumpcton enat ene Taoe uaches
station represents regional background. The impact of mill operation on

'

uranium in air parctculates is apparent (00-dJ1130-uJ:v). u-ZJe avsr.ges
for the Tapeguache station samples are 2.4 x 10-15 uCt/mi over.11 tor
1980-63, but .3 x 10-15 uCi/mi for a pertoo in ivoz-oJ wnen miti acetvtty
was limited. Umetco measurements for the Tabeguache station
(00-o31130-0J: 24) during ore operations (only) indicate impacts zor U-nat
and Th-230 but not Ra-226.

4

It was not fully clear from Omecco's Uravan raciation cose commitment
assessment exactly which Tabeguache values were used in subsequent
calculat;ons. *

,,

1

7 Da ta f tom 4 s tations on Spring Creen . Mesa, .n partical r 5pring Creek wesa A
and B, provide an alternative basis for estiaating background to be
subtracted in later uose calculattons. As stated uy Umecco (VU-o31130-04:o)

i Pb-210 at Spring Creek Mesa Site D is impacted by a nearby mine vent.
'| Estimates of regional background by otner compantes are etted oy Umecco

(00-831130-03:9).
-

i i

s

A

%

*
.

6

Im.

A_ .,[ g d &
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!_ Based on Umetco's local data, and recogniaing that annual average
pc.rticulates and radon for tne San Miguel River Valley tioor atti.

exceed mesa-top estimates, the Radiation Division considers the5

F following to be more reasonaole:
u

Table 5.5-10

h
b PARTICULATE BACKGROUND FOR CALCULATIONAL PURPOSES
{L
%' Radionocitde pCi/m3
U-

ff. U-na t .0005
j' L' ?30' .u003

Ra-226 .0001p
PD-210 .0150

P, .-

l'

ik Umetco will be required to recalculate compliance with the
r 25 milairem per year ofl~ site dose 1tatt (Lc lo.6) using enese
4 values as background to determine the sensitivity of compliance
y. projections to choice of natural background ractosotivtty estimates.

$
For Rn-222, the Radiation Division believes 0.5 pCi/1 to be a more1:

[ acceptable value than Umecco's 0.61 U.3 pci/1. Tneso " outdoor"
J values compare to the 1 pCi/1 average Rn-222 concentration accepted
d- as representative eorld-wide (55-770000). An equatiortum factor of
91 0.5 (ratio of Rn egeny concentration to their expected
jL concentration it indtoaccave decay equilibrium witn nn gas) to aisu

it taken as representative. Table 5.5-11 presents a recent tabulation.
L; of radon values (32-o30300:6-9) in ene region of a model mill.

(
} Umetco's estimate of background soil radioactivity is on the high
i side (3 pCi na-226/g soil). Tne kadtation Division constuers a
1 " conservative" baseline soil Ra-226 to be between 1 and 2 pCi/g.
1 New data will be used to set the approprtste packground level area
| by area.
4

Natural radioactivity in vegetation is hignty vartaole. Umecco's
,

- data (00-831130-03:39) are of marginal use. Since vegetation and
7.| ; meat ingestion pathways are to be altatnated unuer present

circumstances at Uravan, better vegetation background data are not,

', being required at this time. For purposes or calculatton.
background values from the scientific literature, not the Urevan
site, nave generally been used by tue revtewers (10-821230).'

+

t

Umeteo is presently required by LC 18.6.3.2 to preclude growing of#

" garoen vegetable for numan consumption on its property at Uravan.
q

4

.

I

4

9

# - *- - - - ~ s u- e c , 6
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TABLE $05-11x

.

.s

REGIONAL AIR CONCENTRATION OF RADIONUCLIDES FROM MODEL MILL
'

,

SY DISTANCE AND PARTICLE s12r. (OPERAT10NAL P:tA5E)

[ (Ci/m3)

h t

s' Distance average (s) Maximum (b) I

, meters) 5 um 35 un _5 um 35um
f ( .

238 , 234U0
y ,

j' 600 3.7 x 10-16 6.5 x 10-17 6.3 x 10-10 1.5 x 10-lb i

x 1000 1.1 x 10-16 1.6 x 10-17 2.2 x 10-it. 5.b x 10-17 .

6 2000 2.6 x 10 +17 3.5 x 10-15 6.3 x 10-17 1.J x 10-17 |

[ 3000 1.2 x 10-17 1.4 x 10-18 2.9 x 10-17 5.5 x 10-10*

,

i.

I5 4000 7.0 x 10-16 6.9 x 10-19 1.7 x 10-17 2.8 x 10-13

{F2
5000 4.6 x 10-18 6.5 x 10-17 1.1 x 10-17 1.7 x 1u-10 '

10000 1.2 x 10-18 7.5 x 10-20 3.0 x 10-16 3.1 x 1u-11
"ci 20000 3.2 x 10-19 1.3 x 10-20 8.8 x 10-19 5.4 x 10-2u j

a
230Th, 226 a, 210Pb, 210PoR,

. 6LO 5.2 x 10-15 9.3 x 10-17 9.0 x 10-15 2.2 x 10-15'

. 1000 1.6 x 10-15 2. 5 x 10-16 3.1 x 10-15 7.9 x lu-10

200C 3.9 x 10-16 . 5.0 x 10-17 9.0 x 10-16 1.y x 10-10
3000 1.8 x 10-lb 2.0 x 10-17 4.2 x 10-10 7.8 x 10-17

4000 1.0 x 10-16 9.8 x 10rld 2.4 x 10-1b 4.0 x 10-17
5000 b.6 x 10-16 6.0 x 10-15 1.b x 10-16 2.4 x 1u-17 ,

e 10000 1.6 x 10-16 ' 1.A x 10-15 4.2 x 10-17 4.4 x 10-1b
20000 4.b x 10-16 1.9 x 10-19 1.3 x 10-17 7.7 x 10-19.

1

222Rn,
,

,i ,

600 1.3 x 10-09 2.0 x 10-09'

3' 1000 4.4 x 10-10 7.7 x 10-10
* 2000- 1.4 x 10-10 2.7 x 10-10 -

3000 7. ) x 10-11 1.4 x 10-10
~ 4000 4.6 x 10-11 9.5 x 10-11 -

ft 5000 3.4 x 10-11 6.9 x 10-11
10000 1.3 x 10-11 2.6 x 10-11,

20000 5.6 x 10-12 1.1 x 10-11
,

*,

(a)Value averted over all directions.,

' (D)Value for direction of greatest r'.sn f roin modet mill f

(32-830900:5-11)- -

s
'e
*i,

.

$

'

,I
,

.f'. e a* -

a e 4 .t' s e. * *7 t a.
3
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5.$.3.2 Source and Receptor Measurements+

,

.The Nuclear Regulatory Commission's classic concerns at a urantum !
- mill have been: (1) uranium oxide product emissions in ,the !

g relatively soluole form or yellowcane; (2) fugitive cat 11ngs cust; i

h (3) fugitive dust from the grinding and crushing areas; anci
4 (4) radon anden to particulates in ene stil work area. "Tne primary ;
i means of meeting exposure limits must be control" of these sources
T (31-811230:1). '

e
n

)' As can be seen from Table 5.5-12, whicn lists ene principal |
j- parameter values used by NRC in assessing radiation dose at Uravan, j

i quantifying general concerns.into spectric releases and doses
!L require either knowing numerous facts or making reasonable estimates.

t
f. Tne Radtation Division's 1982 assumptions concerntng air '

y concentrations used to calculate inhalation dose corsnitments *

(10-821230379-82) update certain o2 the NkC parameter values.n
P -Table 5.5-13 lists the air concentrations used in the Radiation
F Division's 1962 evaluation. ;

:; !
'

- The NkC and Radiation Division approaches to the relationsntp orf
d Uravan cource radioactivity concentrations to receptor location .

'concentrations are somewnat dif terent. NKC used the taiLDOS computer
4 code to estimate air concentrations of radionuclides at the nearest ,

} known resident'(0.16 km t.e. 0.1 mile soutneast of tne cat 111 ano ene
7 nearest known resident in the prevailing wind direction (0.5 km i.e. i

'- 0.3 miles nortnwest of tne mill). The Raatation Diviston usec
j, observed air concentrations at 5 air particulate monitoring
: stations, whien were canen to be-representattve of nearoy |

,^ residences. (Once airborne concentrations were established for the
d' purposes of dose calculations, the basic dose calculatton metnods

$. used by NRC, the Radiation Division, and insecco are similar. ) ,

I |
; For the Radiation Division, several questions were taost significant

} concerning the sources.- |

h 1. What improvement was acnieved by installation or tne new
yellowcake drying and packaging equipment, with superior,.

| emissions contro17
4

? 2. Could the NUS Corporation concluston--cnat uranium decay settes

l '. radionuclides from tailings-dust are only a small component of
''

air particulate loadings in ene valley--be correct?

(i *

I 3. What additional emissions controls in the ore receiving,

h sampling, grinding, crushing, sna s tockptling area are
necessary or desirable? ,

|! 4. What contrioutton to airoorne rautoactivtcy originates trom
spray evaporation of raffinate?

'

: Theae questions, and enu question of Rn-222 atio its progeny trom
[ various sources, have been examined in the Radiation Division's 1982
|, assessment or a full year operation at the lyb1 scopact levels in

0 Table 5.5-4 (10-821230:14) and in recent work on Rn-222 from both
|| the mill facility and town sites.
[ .

r
!

i
.

I_ ' _E_m2_.___s_Y____,_Oe____ _2_.m.._a_'.__m__ + -i-p- # e _, e - w
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*

s' TAnLE 5.5-12
<-

'

PRINCIPAL PARAMETER VALUEa AS OF 1981 USED BY NRC
' '

', IN THE RADIOLOCICAL A$dESSMENT OF THE URAVAN MILL i

d (31-811230) |
b
,

.f Parameter Value*
f i.

Le
"i . .

; Average ore grade, 1 U308 0.17
1 Dre concentration of U-238 562.5

P' Th-230 242. .

'

f3 pci/g Ra-226 595.
'

Pb-210 617.-

'

$ Ore Processing rate, MT/ year 432,000.
g, Operation Schedule, days / year 300. -

M~
-

- Ore storage pile
t.

Actual Area, ha 1,42*
.

.

Annual average dust loss rate, g/m2 year 2b9.2 :* Dast-to-cre activity ratio 2.5
'

Release rate for truck dumping ano otaer .005)
*ore pad activities, %

ax .

1.0Specific radon flux from ore pties,
,

'pCi/m2-sec per pCi/g Ra-226''

Tailinas impoundment system

' General parameters

'(
. Tailings area activities., pei/g

.
2- U-23 8 83.

:-i . Th-230 485.
1 Ra-726 573.-
''

Pb- 210 666.'

,

w
j Annual average dust loss race, g/m2-year 2by2.45

,

.
Dust-to-tails activity ratio 2.5

H Dusting reduction factor for water

4 cover, moistute, and' chemical agents, % 80.
L, . Specific radon tium f rom exposed beacn,
'' pCi/m2-see per pCi/g na-22b 1.
} Tailings areas

? Pile 1 & 2. ha (1ha = .4 acre) 23.0
0 Pile 3, ha 9.3

a
L'

S
\?

n

i4

u
,

.

'
E

4

|'

L

II

,,c.. . . ~ . . ~ . . s _ , . .. .
. .

. .
. ... ..

. ,
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3. .

5 TABLE 5.5-12-continued
r
*

|
-

!

I,.
Parameter Value* |

I I
!! Evaporation ponds ano spray areas |
,, 2

% .'

r; TDS, g/l 140. 1

4

Concentrations in disenarbe to Ponds,
pCi/1-

% U-238 3.,5 y . -

f, ' Th-230 148.300.
P> Ra-226 2004. ;

Pb-210 1004.'

,

I- Concentrations in solids in ponds,
6I pCi/g ;

+-

k-
z U-23e 24.7
1 Th-230 1057.4
i Ra-226 7.2
;' Pb-210 7.2 a

.;

Evaporation pond'and sprey areas, ha'

.

.,

p! Club Ranen ponds 1J.0j Club Mesa spray area 13.0

f Emergency ponds 0.3
*

s
,'

|$ * Parameter values presented here are tnose seleccea oy NKC start!

,i af ter review of submittals through mid-1981. In instances where
available data nave been sufficient and/or not specitte, reasonaoly

[)! concervative estimes were made.
,s.

-

:)

N. .

4
1
i

L.
C

&

1

|-

,,

1

1

i:
1,

|c

|
!,

< . ,o . . - . . _ , __
_ _ _ _ _ _ _ ,
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h TABLE 5.5-13

SUMMARY OF 1981 ANdUAL AVERAGE A1Rn0KNE RADIchUublut. GONCt.nT u TivNb,.

[: AT URAVAN MILL OFFSITE SAMPLING LOCATIONS
i
i

t

, - Sampling Airborne Concentrations (pC1/m3) a
A Location b c-234 e U-234 c Th-230 Ra-220 Po-210
.

b- 1 1.25 x 10-2 1.25 x 10-2 6.98 x 10-3 8.86 x 10-3 3.6e x Lu-2
t

b
I ., 2' 't.93 x 10-2 1.93 x 10-2 4.52 x 10-2 7.21 x 10-3 2.62 x 10-2
p
'

;- 5 2.67 x 10-2 2.67 x 10-2 7.04 x lu-J 4.45 x 10-J 3.7 7 x 10-2
.

8- 6.54 x 10-3 6.54 x 10-3 5.80 x 10-3 7.40 x 10-3 3.05 x 10-2

9 4.50 x 10-3 4.50 x 10-3 9. 5 0 x 10-4 3.d2 x 10-3 1.67 x lu-2

';-
,

4

4

a Concentrations were measured during mill operattng pertoos 1-1-51 to
3-5-81 and 9-23-81 to 12-31-81. Measurements performed oy umecco..,

.
,

b Sampling locations are listed in Section 2.1. Air stations are operated
,

continuously; filters are changed twice weekly and composited for analysis
T,** bi-mon't uly. Stations 1, 2, and d are low volume samplers, 3 and y are
4 high volume samplers.

c Uranium activity-collected is assumed to oe 50% U-238 ano 50s 0-234.

9

|s
1 ,

*

1

4

I

f.

h.
.

.

4

4

F
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a

Several conclusions wnten snould De discussed at enis potat.
,

First, while redbetion of emissions from the yellowcake filtration,
([ drying and packaging nrea stack was suoscantial, of f sate U-2Jo ano
i U-234 concentrations did not decrease proportionally (only a f actor

of'6). A significant source of of1-stte U-2Jo ana U-234

b concentrations, other than the new yellowcake facility, was thus |

O indicated (10-521230:21). :

p ,

'

{ Second. Usecco's estimates ot the fraction of annual activity
q releases from the tailings piles are low. Table 5.5-8 indicates >

p that tailings contrioute approximately 60% of tne Th-240, 60% or the
Ra-226, 40% of the Pb-210, and 75% of the An-222 which is t

Q attributante to either ore, yellowcake or tailings area emiss to. s. -

5 Close examination of Insecco's scenarios for improvement in emissions .,

L control inoicates 25-100% particles being of catling sizes (i.e., >

,

for Th-230 and Ra-226 at housing area receptor locations, for '

[ example, 1b% at the swimming pool area oy the new tratier court).
(00-831130-03:56)

"4 :,
'

I Third, cross-comparison of ore handitng area dust loadings durtna

f, 1982, in practice, (00-831130-03:24) and Umetco's projections for
improvement, using hypotnetical out plausicle scenattos,e

' (00-831130-03:48-54), unequivocally demonstrate that for mill i

operation to resume with emissions as low as recsonaoly achievaole,
9= numerous improvements must be made. Extensive Department review 3

'j will be required prior to any future authortsatton to nandle or

q process ore.
x;

TABLE 5.5-14
J
f, FRACTION OF ANNUAL At|TIVITY RELET.SES FROH DiFFERENT SOURCES a

:
1

-i Release U-238_b Th-230 Ra-226 Po-210 c Rn-222

Ore 0.198 0.213 0.394 0.600 0.237 |
!

.,

9- .Yellowcane 0.722 0.000 0.001 0. 00:> 0

7
Tallings 0.079 0.783. 0.606 0.395 0.763#

'.]
i

k
w ,

'

a Fractions were calculated f rom data (31-811230).
,

n
a; b Tne same fraction appites to coch U-235 ano U-234.

k e Release rates of Po-210 and Po-210 are assumed equa. to that for Ka-220.

.

,

[ - -

:r. ..;. . - . -, , _ . - _ . . .
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Fourth, most scits c;tr-ined by winablow or spray ovoporetton croc j

mists were. deposited relatively near the evaporation site, L-
_

20 '
'

L . data are available.
t ;

[ Finally, the question of sources of Rn-222 ratses the general issue
of " extraneous sources" of radioactivity, that is, sources such asa ,

f-
resuspension of dust f rom scattered contamination in of t-s tte areas
from past vanadium milling or Army Corps of Engineers (A00E)

I, activities or such as En-222 tros the A0uE tatlinds owposits. Tne .

!issue was touched upon in Section 5.5.1.2.
f

O ,

Adequate different .ation of mili ano non-mill sources has not oeen |J i

achieved to date at Uravan (for example, the 1980 NUS correlation
ft analysis was inconclusive; data in 1952 for five periods curtag

leaching shutdown when grinding and crushing were also shutdown are. ;
u
', also inconclustve). Currently ooservec radionucitae leveio, from a

total dose and regulatory process standpoint, must for now be )

attributed to mill racility operations under Department requirements :
y

h- until definitive analysis proves the contrary (10-831017). j

l' Whatever the source. Table 5.5-15 itses outduce radon levels >

'' observed at Uravan.
,

[ ' Deta f er indoor radon witnin the Uravan housing aren exist in terms
.

of Wcrking Lavels (WL) of radon daughters.-
,

a
Isole_5.5-16 is constructed in accordance with the gutueltnes set >

forth by the Surgeon General for remedial action in Grand Junction
(10 CFR 712) in whicn remedial action was indicated for dweiltngs ,

above .05 WL,' remedial action was considered for dwellings in thee
.01 .05 WL range and no remecial aceton was constdered necessary

i

below .01 WL. A background correction of .005 WL was added to the '

above figures in estaolishing tne 3 categortes used on ene tante
based on average U.S. indoor figures. )

I
- The his tory, house-by-nouse or bloca-cy-blocx, o f pas t acc tvit res |

has not been pieced together (00-831130-03:41). (The Radiation |c
b, Division proposeu to require by LC le.5.4.4 of Amendment 20, |

_

subsequently appealed, that the present status of each building be |

? evaluated oy Umecco no later enan Decemoer Ji, lyo*.) LC 11.1, |

Section 4.7 provides for excavation and- removal of all ciscrete,
identified depostes ot tailings-itse macertais,'

n |

'

) *

I
.

4

*

t

, . '

I.

I

i
,

''
.

, * * . ;e , .
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h Table 5.5-15

i- OUTDOOR RADON DATA (1980-1983)

'B-Plant (above valley on mesa)
.

3.4 pui/1 nortneast rim
1.8 pci/1 north rim'

<

. 1.3 pCi/1 north-nortnwest rim
1.1 pCi/1 south boundary of sprays

A-Plant (in. valley)
.

7.8 pCi/1 clinic

H
Housing Area (in Valley)'

7.1 pCi/1 A block#

;
5.8 pci/1 tratier court-

4.3 pCi/1 B blockt

3.2 pCi/1 sewage plant
J 2.4 pCi/1 business district
4 2.1 pCi/1 swimming pool
j 2.1 pCi/1 G block

2.0 pCi/1 J and H oloca.

1.4 pCi/1 F block
-j 1.3 pCi/1 school
,

|'

4. (00-831130-03)
3

of

7
J.
:.

A.

k,
I
'

i, L

T-

>

1

:
D

4

.) g',

+

f -- h-r - 1 9 4 5
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$ Taele 5.5-16 INDOOR RADON LEVELS

'

.
Total Housing Greater cnan selow

!,. ' . Ares-- Units .0$$ WL . 015 .0 5 WL 0.015 WL
,

h A Block' 11 1 10 0

B Block 22 0 19 3
,

4 C Block (13)* (4)* (a)* (1)*

b D Block (4)* (2)* (2)* (0)*
',[ E Block. 7 0 3 4

9' F Block 20 0 3 17

G Block- 32 3 17 12*

; H Block 19 1 7 11
..

J Block 23 0 5 to:
Trailers and-

Misc. Units ' 10 0 4 6
>,,

Totals 144 5 68 71'

p
.

*1. . C and D block dwellings were not incluceo in the total as all t
,

units in these blocks ware discontinued or torn down as early
|

,

as 196V and all oy 1950.
,

I

||, 2. starting in -1980 nd through early 1984, Umetco has
y discontinued use ot all dwellings witn Kn levels doove tne
.;. Surgeon General's .05 WL guideline.
}
l. ' 3.. As dwellings in the last column (less enan .U1) WL) are

|'J associated with Radon below the 3 pCi/1 level (at 100%
; equilibrium) they should not be of tamedtate concern.

b

l' 4. The 68 dwellings in the .015 to .055 WL range are those where
|} habitanility is presently in q'uestion.
1'

O- 5. License No. SUA 67 3, knendment 20, issued 3/2s/84, specifies
b' that the licensee sna11 not permit vacant restoenees in tne

"A", "B", "C", "E", and "G" blocks to be reoccupied after'

May 31, 1984. Or tue dwellings in ene 0.015-0.uS5 WL range, av"

;., are thus required not to be reoccupied if vacant. ;

1,

L| 6. The figures listed are cased on tue 1977-197o population
' (approximately 500) and housing data. The present population

(1 is closer to 150 and housing occupancy, or course, cm.uceo.
$ Current figures will be obetined as part of any specific action

E planned.
!
r

| 7. Average indoor Rn progeny concentrations witntn tue occupteo
'

blocks together with outdoor Rn values when available are:
y
. A .034 WL inooors 7.1 pci/1 outooors

e B .024 WL indoors 4.3 pCi/1 outdoors
E .013 WL indoors not measureo outooors+

|1 F .012 WL indoors 1.4 pCi/1 outdoors
;. G .022 WL indoors 2.1 pei/1 outuoors
$ H .013 WL indoors 2.0 pCi/1 outdoors

J .013 WL indoors 2.1 pct /1 outdoors

L Trailers .017 WL indoors 5.8 pct /1 outdoors

s

t
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k) 5.5.3;3' , Radiation Dose Estimates .
.u.

-

y; . .

.
.

)

p. The Radiation Davision's 1982 analysis, oriented toward a compitance
?+ - determination regarding the 25 millirem per year-limit, used the ='

f( 'inonttoring data approach" to evaluating of t-site radiation doses.
Radiological impact during post-operational and reclamation phases?

' was not assessed, nor were population ooses.- For its inoepencent
1

'

g
'

4' population dose evaluation,_ cne Radiation Division has relied upon
fh ' NRC's 1961 projections.
O
4L
;, - Of fsite doses calculated by the Radiation Dtytston were in

ff reasonable agr*nadat with NUS Corp. results (see figures).
4
)[ Laie location = a*? ' ae Figure 2.0-1) 'in ene rollowing Figures 5.5-o

through 5.5-10 f.e:j; <

7.

*'

TABLE 5.5-17
g

d- LOCATIONS FOR DOSE ESTIMATES
q.
t . Station Location
4

;,
'

.1 003' Disenarge East of A-ulock

p 2 Sewage Plant
j 5 C-81ock by the River
A- 8 North of New Trailer Park at Swimming Pool

$_ 9 F-Block Pumpnouse
- n .

\?

U~ The Radiation Division results, excluding background, show whole
j body, bone and lung doses each exceeding 25 mrem /y at Aocatton one,
;f the 003' discharge point. At this location doses'to the bone and

lung from the inhalation pathway eacn excead 25 mrem /y, calt.uiateo
J, to be 284 and 106 mrem /y respectively. This is the only location

n- where whole body doses. exceed 25 mrem /y, and this is largely due to
3; the hypothetical ingestion pathway. Bone doses arc.largely due to
k. inhelstion ot Th-230 from ore and tailings anc -ingestion of Ra-22e

.

2 and Pb-210 contaminated vegetables. Lung doses result from
E, inhalation of Ra-226 and Tu-240 in urantum ore dust and, to 1 lesser

' extent, from ranium in yellowcake dust.
.

*
.

g At location 2, the sewage plant, to.te and lung doses are calculacec
to be 71 and 116 mrem /y respecti a;.y. Bone doses are again'

7 primarily due to innalacion of Th-230 from ore and cattings and
j',' ingestion. cf Ra-226 contaminated vegetables. Lung doses result from

inhalation of urantum in ore dust and yellowcake dust and from
,

f Th-230 and Ra-226 in ore dust and railings.
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At 1$catien 5, C 01cck by tha rivar, _ bens and lung d:ses ero 73 cnd+ t

In 116 mrom/y respectively,=witn Done ingestion dvses dominating cone
-inhalation doses more than at locr* ion 2. Bone ingestion doses are

,
_due to consumption of Ra-226 ano-Po-210 with vegetables; Done
inhalation doses'are due to Th-230 in ore dust and uranium in,

yellowcake' dust. Lung doses from cne innalacton patnwa/ are caused
'~

,

by uranium in yellowcake dust' and Th-230 and Ra-226 in ore dust.-

' Location 8, the swimming pool, has' bone and sung doses or 2Y ana 70,

area /y respectively. : The bone' dose due to inhalation of radioactive-v
' material ts about the same as ac'iocation 5 and caused Dy Tn-230

from-ore' dust. Bose dose attributed to the ingestion pathway; , <
,

results. from Ra-226 and PD-210 contaminacea vegetables. The lung.

dose results from. inhalation of uranium in yellowcane dust and
Th-230 and Ra-226 in ore dust.

li
li The bone dose of 10 mrea/y at location 9, F block, is due to

ingestion ot vegetaples contaminated witn Ra-220 and Tu-240. Ine '

( lung ' dose of 41 mrem /y is Elargely from inhalation of uranium in ,

_yellowcans' dust and Tn-230 and Ra-226 in ore dust. '

The data by pathway and by body organtare in Table 1 of the
1, Radiation Division's 1982 assessment (10-o21230:30-32).

L I Annual inhalation ' doses from the observed air concentrations due to
Rn-222 and progeny are esttacted in Table 5.5-v. Wnote oocy,ooses
due to Rn-222 and progeny are estimated in Taole 5.5-10.

Radon progeny are the primary contrioutors to dose to cne lungs-

(10-821230:20, 00-831130-03:85). A dose conversion factor (from .

NRC) of 0.625 mrem /y,per pCi/m3 of Kn-222 tn outooor air is used
; .co calculate doses to the bronchial epithelium, the critical lung

tissue. The conversion relates exposure to Kn-222 and progeny at
outdoor air levels to an equivalent exposure indoors assuming 100%e
occupancy (31-811230:B-11, 31-800900) . (The previous section listed
values representative of 1980-1983 inclusive, not just the values

g used in evaluating a full year's operation at 1961 concentrattons or
' En-222 and progeny).

.
.The most useful conversion wnen speaking in terms or dose from Kadon ,

] and its progeny is that which relates the Working level Month (WLM)
l' to the dose (in rads or ress) resulting from an exposure (wnere

1 WLM equals exposure to 1 WL for a period of 170 hours). A-

-converston <f 5 rem per WLM seemed to se most widely accepted in
; 1984 and is used by NRC in its Regulatory Guide 3.51 dealing with

'

calculational models for dose estimattons. The _ ; tonal Council on

Radiation Protection and Measurements (NCRP) uoes 14 rem /WLM.
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= Achieving a' pers ctive, trom actual stucaes and cata rather tnan*

~ rule-of-thumb or heavily-essumption-laden speculation, on radiation - ;

irisk'and effect issues is ditficult.- Most rtst assessments relating |
radon exposure'and-lung cancer are derived from studies on groups of .

miners.' The.following enart was a reasonaole summary of a numoer or l

the original studies as of early 1984 and is safficient for the -]E
,

'p'ttpose of'this Fi,S.
w ',

Table 5.5-18a;-

'

URANIUM MINER STUDIES

.
Excess or tung cancer. , ,

Group of per 106. persons.-R
~ miners 'Ref. . lung cancer cases /yr/WLM ji. '

^ l
Uranium miners Archer, 1973-(55G-730u00:351) 3.2 + 0.6 J*

,

(Colorado U.S.A.)

- Uranium miners Sevc, 1970 (55G-700uu0:433) 10 + 3
,,

( C. S . S . R)
"|
;'[ Fluorspar Miners ' Villie rs ', 1904 (55G-640000:94) 2. 2

(' ~ ( Newfoundland , Can. )

-Non-llranium miners Snins, 1974 (550-740000) 3. 4 -.

(Sweden)..

Iron miners soyd, 1970 (55G-700000:97) o.0

(U.K.)
,

'[ (Stranden, 1980) ( 5 50-o00000 : 304-3ub) . 1

C i
'

- For comparison, U.S. uranium miner lung cancer data and risk . ,

4 estimates are as follows. (55G-800000). i

a! .!

Table 5.5-19
j.
[, INCIDENCE AND RISK DATA
Df -i
' \I

,

Absolute Relative

{ Cumulative WLM Inng Cancers Risk, cases Risk, f.
'' Person- per 106 PY Increasenj

.

[, Range Midpoint Year s Observed Expected ger WLM ris x/WIM

; 0 l'19 60 5,163 J 3.96 - -

| 120- 239 180 3,308 7 2.24 8.0 1.2
,

240- 359 30u 2,891 9 2.24 7.e 1.0
JL360- 599 480 4,171 19 3.33 7.5 1.0

$ 600- 839 720 3,294 9 2.62 2.7 0.3
840-1,799 -1,320 6,591 40 5.35 4.0 0.54

1,800-J,719 2,760 5,690 49 6.50 16 u.4
u.

W over 3,719 7,000 1,068 23 0.91 3.0 0.3 ,
|| (est.)

All 1,100 32,196 159 23.24 3.5% 0.*5
,

[/ 4 (mean).

i
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;
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1' 'Other lung' cancer risk estimates ' appearing-in the literature includes-
f., ,

'i
,h Taole 5.5-20

'

'

k,
; LUNG CANCER RISK ESTIMATES

d

i. 6.5 K 10-6/yr/Wla '(nEin I)~(55G-7211u0) ,

~, 6-47 cases /yr/106/WLM (BE1x Ill) (55G-8000001'

50 X 10-6/fr/WLM (at , low (harley et al. ) (55G-810000)
,

exposure less than .01 WLs

r

L10 X 10-6/yr/WLM (llarley el al. ) (55G-7YU000)

! 200-450 X 10-6/WLM (UN 1971) (55G-770000
/? lifetime ~ risk

520 X .10-6/yr/WLM (conen, 1952) (55G-62u000:095-702)
lifetime risk

-

3

860/106 person-WLM- (EPA, 1963) (32G-e30900:c-12)y
,

:w

'

Risk calculations specific to the:Uravan situation can be made. The"

s chart below estimates excess lung cancer potential risks cased on
several levels of exposure pertinent to the situation.

1

Taole 5.5 - 21.

POTENTIAL RISK AT URAVAN

'

.015 WL .018 WL .055-WL
** .005 WL (Surg.' General's (Uravan (Surg. General
.

(bacnground) lower 11.aits) average) upper litatt)-

?
E Approx. outdoor 1 pCi/1' 3 pCi/1 4 pCi/1 10 pCi/1
4~ Radon
R

.WLM/yr .26 WLM .77 WLM .93 WLM 2. 5 3 W LM

c
e WLM/ lifetime 18 WLM 54 WLM 65 WLM 200 WLM

{ '(70 yrs)-

Excess lung cancer .015 .046 .056 .17.

risk (lifetime per
-

.

individual) ,
.

, ,

h-

I f. -

(

[a

.

^ d , q' 4 , ' y ,. g. 4 b, f. . .$ .[ L. +g g 3
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.

j; simplifying assumptions made in Table 5.5-21 on the previous page ;'

M~ included: ?
'

h.
I 1. A 501 equilibrium relationship between outdoor kn and inooor WLs.
M
<:i = 2 '. ; 1001 presence in' the stated. Ra-progeny concentration. - This
(s . 'simplitying assumption'is made reasonsole in itgne or the outdoor

.

An levels to which the town population would be exposed when not'

L indoors. . EPA uses 75% occupancy in enetr assessments eure a
population can "get away" from an exposvre ~ related solely to a

.
,

p structure. Cohen (1980) calculates an exposure at 0.22.WLM/yr for
i individuals . exposed to indoor Rn progeny at 0.005 WL plus

negligible outdoor exposure. Based on the*above metnous of
1] calculation,'this equates to 15 WLM per. lifetime and a lifetime
,

p: excess.. lung cancer risk os 0.013.
1

!f| 3. The EPA excess cancer rism factor of obo-X 10-6/WLn. This

& assumption is conservative as the factor is higher than those of
.Y BEIR III and tne 1977 UNbCEAR reports. NRC considers it nign oy a

. factor of about 3. Innetco used the exact factor in its Uravan
h report (00-831130-03).
A. '

]- As the c.strant thinking on ene issue of radiation effects accepts a

4 linear' dose-response seist.ionship with no- threshold level, it is
j apparent that increases in indoor WL values tasy cause increases --in

[gj-
potential lung cancer risks above that of natural background within the

. Uravan population.
v= -

@ Harley and Pasternaa (1981) (55G-810000) and Stranden (1980)
,

@ (55G-800000) have proposed the possibility of a threshold dose of 2,0-30*

k WLM below which no tacreased risk exists.
9:-

h Arche r - (1979) , (55G-790000) on the other hand, postulated higher risk
[1. estimated for lower doses (less cnan 0.1 WL).
M

$ In July 1986, an overview by.RA Consultants became available , entitled
M "Q*alitative Healen Risk Assessment, Uravan Urantum Mtil, Uravan,
T Colorado" (01-860301). - The federal Public Health Service has also
Q provided its evaluation (35-860820).
$
k
$
#

:.
d.
3
?!
M.g
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Taole 5. 5-22.

.
,

ANNUAL INHALATION DOSES DUE TO RADON-222 AND PROGENY
j

.
Location' Dose Rate (mrem /y).

,

Y4 Operating Shurdown
.

-

fi - Ballpark 470 220
,':.

F block- 430 23013
-n ,

,

.f_ ,

003. Discharge '1900 1200

j; B Block 1700 750
J-

| C Block 690 360

Sewage" Plant 1J00 020 |

J Blnck $90 380
. .

Swimming Pool 750 Jeu
.

- ' -(10-821230:70)

-
,

,

TA8LE 5.5-23

WHOLE BODY DOSES DOE TO INHALATION JF RADON-222 AND PROGENY a
.

| Location Dose Rate (mrem /y) -
Operating Snutdown-

Ballpark 4.5 2.1*

F Bloc 4 4.1 2.2

003 Discharge 18 12

B Block 10 7.5

G Block 6.6- 3.4"

#1

Sewage 12 5.9

J Block 6.6 3.6

tc Swimmias Pooi 7.2 3.o <

(10-821230:71)
. . ,

r.

a Assuming inhalation ci air conra,tning radon at a mean
}-

atmospheric concentration of 0.5 pCi/1 results in partia1
absorption and delivery or a dose to the ..nole, Dody Ut J.0C

( mrem /y.
,

.h ^

'$-.
4 -

h

.

' J

n. .- m.. . . . ._ , ,. . . . . _ . . . ., ,. , , ,, .,.
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I I S;versi cc clusitno c n bo drayn frca tho Omotco, Radiction Division
[ NRC, and other evaluactons of doce to of t-site inutvidusis.
t- .

!'

Primary Standards
-

.,

t

Individuals, including minor workers or vistt7rs, spending time.

in areas on the A-Plant side of the river, in or near the
- relatively hign air concentrations of tne controlled area, do

not appear to exceed the limits in RH 4.2.1 and RH 4.5.1 of the"

' ; Rules, althougn 25-50% of the limits are pJesently reacned zor
,

Q[ - whole body dose (00-831130-03:6).
.

Off-site individuals,;includir.g minors, restding in the town of, .

Uravan received total dosas which approached the 500 millirema

per year primary limic, it all or cue major part of calculated sp
;.: radiation doses are considered to originate from the licensed

[[ milling operaciens (00-831130-03:o, 10-821230).
a.

d Some of f-site population subgroups - (residents of a housing.

blocx in che town) recet{ed doses wnien exceeded cne 1/0
~#

millires per year limit...

!
.

. Secondary Standards

Depending on interpretacion or radon sources and boundartes.

K -appropriate, the Maximum Permissablu concentration (MPC) in air
has been and-continues to oe exceeded at ene concru11eo area

L boundary. ,

( By all calculations,*of t-site doses .presencly exceed ca.e 25.-

. millires per year limit to whole bcdy, lung, or bone.

2 For popuistions, Tables 5.5-11 and 5.5-12 projecc cne luo-year
1. environmental dose commitments from current operations

n (31-611230:n-6 11) for persons wicnia 80 Km (50 miles) of ens 2111.'

3'.
Umetco, calculated only 50 year population-ac-risk dose couaiements

fy
'a (00-831130-03:75).

. - As noted previously, several olocK4 exceed the 170 m1111 rem per year9
+r limit which applies to a cubgroup of the population such.as the
"

. residents of one block of the town.
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~ Table 5.5-24

ANNUAL ENVIRONMENTAL DOSE COMMITMENTS (EDCS) TO REGIONAL POPULATION *,

RESULTING Tx0M TH4 OPEKATION OF THE UKAVAN MILL
(within 8 km [50 milesi radius).

C
v .

j_ 100 year EDC (person-rem per year af expos * ire)** -
y

Exposure; Wnole aronental.

Pathway body Bone Lung epitheliums
.- --

,

Inhalationi 2.1 65.0 93.0- 36.'3
,

External ground' ,1o.0 10.0 . 10.0 10.0

F.?arnal cloud- 0.1 0.40 0.40 0.40
1.a table ingestion 3.3 * 2. 0 3. 3 3. 3e+

'.

'

7 - Neat 1 ingestion 0.11 1.5 0.11 0.11
~ hilk. ingestion 0.25 2.6 0.25 0.25
inhalacioa 2.1 65.0- 93.0 36.0

- ~ Inhalation- 2.1 c5. 0 92.0 30.0'

Total 22.0 12 7.0 113.0 56.0-

i

i

* Population ts, estimated to the last year or operation.(2000) oased on an
. approximate density-of 3 persons per square mile (00-780831)
(00-800530-06), except for xnown populattoti centers.

P

** Doses to the" whole body', lung, and bone are 'those resulting from the
releases of U-236, U-234, Tn-230, Ra-226 and Po-210 particulates.

.

# Inhalation doses to the bronchial epithelium are those resulting from the
inhalation of radon daugncers.

'

t (31-811230)
'y
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a' ' Table 5.5-25
Q'

IE TOTAL ENVIRONMENTAL DOSE COMMITMENT RESULTING FAJM THE UxAVan MILL OPEKAT10h*
.(person-rem)< o

n
9[44.'.

W
3 Bronental

,

_.

Location of population Whole body Bone Lung. epithelium

at - -
,

s.

x 10+3 2.08o x 1o+3
40

.Within 80 km of the mill 7.354 x 10+2** 3.727 x 10+3
~

'
s

3eyond 80 km of the mill o.737 x 10+2 1.079 x 10+4 8.737 x 10+2 d.737 x 10+2
Total 1.609 x 10+3 1.451 x 10+4 3.578 x 10+3 2.?>9 x 10+3'

Fraction of Backgrounod 1.532 x 10-b 1.742 x 10-5 4.29b x 10+d 7..too : x lu-7

4

|i

Calculated for tne operational and postoperational periods totaltug 20*

years..

.

; Read as 7.354 X 102 or 735.4.**

.

# Batio of total environmental dose commitments resulting I.ota Uratan m111,j ~
operations to doses from natural background sources, which are estimated(" on the basis'of a North American continental population projected tor
che year 2000 at 416.4 million persons, each receiving 100 mi1Lirem per

A year to the broncnial epitnelium. ,

.(30-811230)
.

>

>

*
!

Finally, with respect to windblown particulates, the period of
, .

greatest risk is during the post-operational pnase or cne mill,'

;

;;: duriag which -the tailings are drying out but not covered
( 32-830300:6-9). For' this reason, Umecco projected doses for tne
seventeenth (final) year of operation with a new disposal area

,

0 (00-831130-03:81-d3) (see also 01-860301).

The same concern applies at present, during the period when the top
j surfoces of existing Ponds 2 and 3 are being preparea for sinal

reclamation.'

-

- With respect to ambient radon, wnicn is ene acknowledged major
i facect for loca'l and regional individuals, the Radiation Division

;; regards the abatement to be acnieved oy recoving for cisposal all

dispersed radon sources and by a thick reclamation cover over the,

final disposal areas os the most important raciological controi

; objective for this licensing action. While Ru-222 levels have
dropped 2-4 fold since 1980, near-term improvements are also aetng

4. sought by license condition.
f
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); 5.5.3.4" ~ Radiation Dose Reduction

- As s tated previously,- the- primary means to control e f f-s tte
exposures-is on site control nf effluents and emissions at their,

source. , Early bepartment ef forts focuseo on forcing replacement of -'-

the old yellowcake calcinet, spraying to control dusting, andp
ALARA-based suggestions...

- >

Since:1980, Department pressure co improve of t-stte ractological
Tronditions has intensified. When the-25 millirem per year limit.was

,

..

imposen by Amenoment 16, e f fective Decembe? 1, 1960, Umecco- ;
~~ immediately appealed. _1he appeal of the rule itself, based on

: Umetco's District: Court case, was also not resolvad. t.c the same

$ .
4

time, Amendmeat 17 was issued September 22, 1981. Amendment 17.vas
i : 'also appealed. A visole enforcement mecuanism for tne 25 mi11trem

per year.was finally put in place by. Amendment- 18, January 31,1983.7 +

I,
J . Steps canen to reduce U-nat, Th-230, and i'a-226 in air particulate

.

emissions do not necessarily reduce Rn-222 emissions, not do they
[~' deal witn total dose inclusive of-gamma dose f rom of t-site macertal I

.due to past operations.
.

' Efforts to reduce. emissions'from tne mill.tactittles have not Deen
suf ficient ' to mee t s tandards. Thus, recently, Amendment 20 to thea

'

license instructed tne licensee, based on whole b'dy dose estimates, |

,
. not to permit vacant residences in blocks "A", "B" "C", "E", and"

,

!

"C" to be' reoccupied af ter May 31,J 1Yo*. . The Dept ; crent also
considered (10-840522) extending the instruction on eeoccupying-
dwellings to "F', "h", and "J" clocus and cne New Tra11er courc:
based on excessive annual average radon progeny doses to the lang. |,

Amendment 20 also instructed cne licensee.;o insure enat no garden
vegetables are grown for human consumption on licensee-controlled
property at Uravan arter May 31,'1Yo4.

, LC 18.6.3.1- of License 660-02S continues the restriction on garden
- ,

vegetsoles. 1
,

N LC 18.6.3.2 or License bou-02S requires all present resioents to

vaante by December 31, i986.
~

,
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'

! The Dsparcment's 3 resect determinations, which' nave evolved since |

)}
~

the-1984 PELRS ('J-640522: Section 5.51, are that:
>

,

,

j,:7 11 . Once all existing ' disposal facilities are fully recialmed and
s,~ all' arean of 'the mili and towr. are f ully. decontaminatea, Rn-222 ;

|E . and < sir particulate emissions will oe reduced as low as is I
'

f reasonably-=chievable. -

.

-2. For full operations ts resume, a detailed ree rdiuation acd L'pj. redesign of ore receiving, sampling, grinding, 'ano stocKptirng
~

;

Q4 operations is reqcited. '

i

[[ '3. Public' activities have been successfully dis anced from ene f

h ' A-Plant side of the river,
w

. .,

y 4. - .LC.18.6.3.2, which requires all present residents v. ene Town
i of Uravan to vacate their residences by Decemoer 31, 1966,

r
"

i resolves the issue of total dose commitment to Uravan,

}, - resideats. In- 1984 ene Department concluded enat if a thick,
f'|| - radon-limiting cover were not placed on ene face of ptles 2= anc
ff 3 prior to restart of operations, the racon component of total~

-

A i dose in the town area from cne piles might: require that some,
p, most or all town residences not be occupied during operations.<

i ' Of concern was the overall, 24-hour Working Level exposure in

)! ~

the town. 'A consideration in this regard was wnether operating
- constraints snould be imposed for meterological pertoas when,,

|* h l.t e most e eysted radionuclide concentrations are expected or "

? observed to persist.
| ,

'ApplicaDie requirements for use of f actlicies in Uravan by ,,,

workers, for wnot higher exposures are tolerated in thet

" Radiation Rules than are permissable for the general puolic,u

will be resolved if and when tne issue arises. ,

m -

3
- 5. Continued cualuation of total and 25 millirem per year doses is

required antil full = compliance is achieved witn all stenaarcs

] (LC 30.6 of License 660-02S).

-Tne license condition 6 (LCs) in License 660-02S (Section 7 or this
[ - FLS) contain the elements at a program by whten ene ' licensed
i facility will comply with the reguistory requirements detailed in

enisJsection. Basically, cne License invones two s tern control -

j; requirements: Umetco's commitment taat. residents vacate tne town
}. 'and that new operations cannot occur witnout a new disposal area,
s
t'

O

}

l-

+

4 .

I

r

6

$$

i

l'
t['

[% _
, , .

#

. D '. 4 _ M. *, * II ,' M -] , t'
e * Ji - ./ ,.___ . ____f_ ______ __;_._.___. _J",____i__.______*

,



.. .- .
- 'w~ - " '; ; . ' ~ vs. . ,~, * ''

qg/ z . r;
-

, . .. .

[ P *

,

,

.

n .

;URAVAN: FLSL Deconbar 19,' 1986 Pegs 5-95
'

>
.

!

' 5. 6 - WASTE DISL-OSAL A1.TExNATIVES (dPRING CREEK Mr:sA) FOR FUTUxt. OPERA 110Ns 1>

4 ;UCC/tknetco investigate.d several tailings and ef f ruent transportation
systems and dispoaal options at 6prang Creek Mesa. Transportations

alternatives.inc1: w.d: 1) slurry pipleline for tsilings and .

; - effluent, 2) pipeline .for ef tluent and tr'act transportation or

f dewatered _ tailings, and 3) tramway transportaion of eit.her dewatered j

tailings or y1urried tailings. Disposal ~ options at spring Creek
* hesa. included:' 1) a no action alternative, 2) cell disposal of7

'

dewatered tailings witn a' separate evaporation pond area, ano
3) . cell disposal of dewa;;ered tailings with backflooding of the 1

!
cells'for evaporation.. Umecco's preterred n.ethod or transportation,

' was. trucking dewatered tailings to Spring Creek Mesa and ef fluent -
transportation Dy pipeline.

'

Umetco's preferred disposal method was placement of dewatered
"

tailings-into clay-lined cells witn suosequent oscafloocing for (
evaporation purposes.

-g . .

The overall goal of the transportation and disposal metnoc was to'
-

,

/ minimise seepage and potential. releases of radioactive and toxic,

materials. The pipeline transportation system cnac was proposed oy i'

Umecco was designed to minimize possible releases by pipe within a*

": pipe construction.ano dratn-back sumps at cne pumping stations.
,Q Additionally, the road'to Spring Creek Mesa was to be improved u

- that truck acaldents are mintsized. Tne '. sposal metnoa prererreo

i] by Iksecco will control a large percentage-of potential seepage.
<j| However, other metnoos to further reduce potential seepage may oe
[p available and may be. reasonably achievable.

.$ 5. 6.1 Tailings and Effluent Transportation Alternattvce
'

[ *the alternative preferred by lleetco was the transpcreation of liquid
' effluent from enc mill to Spring Creek Mesa throu;h a pipeline and

transportation of dewatered tailings by truck. Transportation of
y slurried tailings through a pipeline had been previously eitminacea

because of the abrasive nature of' the slurry and the long pipeline
.. route. This abrastveness could incret.aa tne possibility or pipeline

I failure and release of material to the environment. Aarial teamway

J' was also previously considered as a possible' transportation metnoo
but high costs and possible environmental impacts preclude the use

k. of suen a system. .

Y Under the cruck t ransportation option, soltd dewatered catlingsr

would have been transported approximately 3.5 miles (5.6 km) to the"

i tailings facility. The incidence or truck accidents is in ene range

ti of 1.6x10-6 per mile (10-6/km). However, the county road from
the mill to the tailings f acility would have been improved and used
almost exclusively for tue transportation of sottd catlings.
Niicle speeds would be limited Lecause of tne terrain. These

O factors would pave pro.,auly mintatzed tne incidence or truck
accidents,

d
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' | h o s:cond typo of t:sto materiel to bo crcnsp:rcod to tho sito wss
the liquid effluent f rom the mill at Uravan. This ef tiuent is -;k, primarily consists of solvent extrac: ion raffinate tatution from '

,

Lp within; the esill. Process waste ef fluents would have oeen pumpea vis
,

L . the proposed pipeline to Spring Creek Mess. Five pump stations were
to be located within ene pipeline corridor. Power would have been"

% provided by a powe.sline running adjacent to the pipeline. The
f pipelin,e would have been protectea from severe weather una

M]
' vandalism. D e pipeline. option would have been designed and bu.it

q to allow for emergency and routine surface drctnage into a puer,
.

station.' Any effluent spills .will be contained in the sumps tithin'

the pump | stations. At the disposal site, tne pipeline will
terminate in an affluent distribution ' system.

-

Primary consideration in ptpeline system design was given to spilt:

control. To assure a systemin whic'a ,the risk of contaminaticn of
.L the environment was virtually nonexistant, great care was given to.
j the selection of' materials for the pipeline, methods of joining the

pipeline materials, and pnysical contal.nment 'of cne pipeline.w

I i

l The material selected for the pipeline was to be carbon black filled
hign density hign molecular weigne polyetnylene. The polyetnytene

y material is for all' practical purposes cht.mically inert. This high

@ performance material would have been connected oy an equally hign
M. performunce joining system. This joining method is tha heat fusion
g tecnnique commonly called "oute fusion". butt fuston joints are

g
--

stronger- than the pipe itself when tested in both cension and
; hydrostatic loading.

4 .:
-_ Each time the pipeline is " shut down" regaruless of wnetner it is

due to re3ular plant maintenance, power failure, or other condition,

g tne pipeline would have been autsmatically emptied. Tnts feature
vi required no power, no maintenance, and no supervision. It was-

[f' designed into the pipelina system as a permanent feature. Tne
j Liquid drained from the pipeline would have been held in a series of~-

fj ground level corrosion protected concrete sumps. Eaca sump
f] contained pumps capable of returning the liquid to the pipeline wnen
j desired.
L

j- Tne first $800 feet of pipeline was actually a pipe 11ae instae of a
j pipeline. The inside pipeline, a 8-inch polyethylene pipe, was the
y actual " live" pipeline. Tne outside pipeline, a 12-incn'

*

g polyethy1.ene pipe, .is of equal strength and produced to ene same
rigid standards as the inner pipeline. This outside pipeline would

g have served only as a backup to the inner pipeline. Should a break,
:d - however unliKely, have oCCured in the inner pipeline, Cne outer'
Q pipeline would have served to contain the raf finate. solution and
;} -channeled it back into the ratfinate pond. This pipeline would nave
g been installed below ground as much as is possible. This
g instal 19 tion would have prevented vandalism or otner damage to tue
3 pipeline. However, due to physical constraints such as crossing the
f|- San tiiguel River, it was not posstDie to provide for 100% below
q ground installation. This dictated the requirement fo an elaborate
% dual pipe system for sptil containment.
W
j'

'

|1 ^

[ .

t'
,.

d
a
.t# ,

N. *

7.E MOEC 'S 7.3 * _ /M * 3 F , T'

, Mi ' * 1SM '' * m~.w m>
,



_ m _ . .. . . .
.

- r # r .r

+"UkAVAN FLS i Dec most 19, 198b Paga 5-97

The remaining pipeline would have been installed below ground. ' th e'

,

entire length of the trenen woJ1d have Deen lined wita an impervtous
plastic liner. This plastic liner would have contained a6y possiDie
leaks in;the pipeline. Any time the pipeline is shut down, is would ,

hava drained automatically into the sump. .

All mechanical equipment was to be located insioe the containment
- sumps at the pump stations. This wculd have allowed-maintenance

without spillags of the raf tinate solution. ihe only other planned
maintenan,ce would have been a regular' periodic visual inspection of
t he pipeline. .

5.6.2 Disposal Alternatives

During the 17 year operating life of the new disposal f acility,

approximately 9 million tons of teilings and 11,000 acre feet of
liquid effluent could be disposed ot on Spring Creek Mesa.

Tnree primary alternative. methods of tailings disposal were
discussed in the Environmental Report: 1) no action, 2) cell -

disposal with backficoding, sad 3) cell disposal with separate'
;

evaporation pond. Union Carbide's preferred method is cell disposal
with Dackflooding.

Other alternatives, including spray evaporation and underground

fnjection of liquid wastes were previously investigated oy Umeteo.-

out were not discussed in detail in the Environmental Report

(00-821206:01).

No Action: No action could result in continued snutdown and
I possible clonre of tne aill. The alli ceased production ,

'

indefinitely on Novemoer 15, 1984 due to market conditions. This '

shutdown resulte.d in the -loss of approxtmately 110 jobs at tne alli
(00-841024). The loss of these jobs, and the related mining and

, service jobs they support, reduced local employ.nent. As a result

county and school districts. property tax revenues were
|- proportionately reduced. The no-action alternative is not Umecco's

nreferred action because it could continue these social and economic'

impacts if any whea, machet condtions improve.

Cell Disposal with Backt tooding: This cption would provide a
combined tailiags impoundment and evaporation facility. The
impoundment would cover an area of about 350 acres (142 na) and
would be excavated below grade in some aruas. The impoundment
' structure and its impervious clay liner 18 inches thick
(00-840106-02:72, Figure 6.2-1) would be suodivided into operational

I, cells whien wculd accept botn callings and ettiuent at various
Y states in the disposal cycle.

| Division into multiple cells allows for operational adjustment to
| evaporation rates and etfluent levels. In one active disposal cell,
l dewatered tailings would be placed over tne linet and/or crys tals.

Once this cell is filled to capacity witn tallings, it would enen
become an evaporntion arec for ef fluent wastes, bhallow suriace
flooding of the tailings would restore full evaporation area while
the next cell in the series is beleg used f or tallings placement.

_ _ _ . _ _ _ _ _ _ - -.
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't
- nis option would evaporate and control about 8300 acre feet of

L liquid effluent from'the'11,000' acre feet placed on ene mesa.

Approximately 2700 acre . feet could possibly be availaDie for seepage
?. urin 3 the operation, post-operational,- and long-term pnases' ot cae-p

ify facility. De preferred alternative may not meet crieerion 5
7p because other designs may De available tnat could reduce seepage anc *

jf that are reasonably achievable.
w.-
h Cell Disposal eten Separate Evaporatton Pond:- A separate
9 evaporation pond could be constructed- to segregate ef fluents from

'

p~ tailings.- Based ora an estimated annual average net evaporatton. rate
O.: of approximately two gallons / minute / acre (19.2 liter / min / hectare),
H a pond approximately 160 acres (65 na> in stae woulo be required for
y evaporation of the liquid waste.. De depth of the af fluent pond is
a estimated at fif teen feet .(4.5 m) to provice operational volume ano

D for the accumulation of precipitates during the seventeen year
n project life.- An adoittenal modification or enis option couto

include the use of tailings cells for liquid evaporation prior to
,

the placement or tailings material. However, oacnflooding of cne

,] tailings would not be allowed. Such a modification could possibty
,

reduce the siae or the evaporation pond area. Additional recuccion*
"

may be possible with some spray evapcration.
J
f:{ nis modified design, or an alternattve suen as .'eep well tajection,

possibly could reduce seepage by' decreasing the head on the liner"

>' iaaterial and increasing tne total evaporation. duen alternattves
could be preferable over the alternative proposed by Umecco, sucho
modified disposa1' designs and eneir possible impacts nave not oeen-

.
' fully presented at the this time.-

:C 5.6.3 Regulatory Position

In Part III of the State of Colorado " Rules ana hegulations
Pertaining to Radiation Control" (6 CCR 1007-1-1 e_t, seq. ), rule 3.9

; co .tains the fundamental criteria for approval of a 11 cense
application (see Section 10). Specifically, for license

'

autnorization to be granted, rule 3.9.3 requires tne Department to
determine whether "the applicant's proposed equipment, facilities,

6 and procedures are acequate to minimize daager to puotic nealtn and
safety or property."

,

; Rule 3.10.6.5 furtner states:
w
f An application for a license to receive, possess and use
y byproduct material relac2ng to tailings and' waste utsposal as
y. defined in RH 1.6 shall contain proposcd specifications
.j relating to the emissions control ano dispostrion or tnet

}j.
byproduct material to -achieve the requirementa and objectives
set forth in ene criteria in Schedule E. Eact app 11 cation tor

i a new license or for license renewal must cles.cly demonstrate
how the requirements and objectives in Senecute E have oeen

11 addressed. Failure to clearly demonstrate how ene requirements
'j and objectives in seneaule E nave been aadresseo snait ce

grounds for refusing to accept an apolication. (empnasis
,

addec.)

II i
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rinted in' full'at Section;10)-sets out specific

'

.

LSchedule E '
.

'

criteria ^w m must be considered and souressed for ene Department
to determi . hat the action called for is approval of a license
application. (Schedule E was mooeied arter U.S. Nuclear Kegulatory
Commission regulations that fully considered the reasonableness,'

-including cos t-benefit, of these dispesal cricerta. Tne Colordoo:'

3 - Board of Health used the federal evaluation with slight variations,
in %dopting enese regulatiens' as minimum stancards tor proper
d'.sposal of uranium- and thorium-bearing wastes (by-produc t
materials).- |

= The Department has concluoed 'tnat, witnout design improvements, t
Umetco's design concept as proposed-is neither described in
suf ticient detail nor is it tecunically sutticient tor tne

'

Department to r ~ceae. /.f ter evaluation of supplemental documents
and informati; provided oy Umecco since puo11 cation or tue
Department's preliminary regulatory position- (see Section 5.6.3,
page 7-by of the PELKS dated May 22, 1984) the Department's
determination is that the disposal facility design presently

, proposed'by'Umecco does not meet criteria for tailings and otner
waste disposal systems in Schedule E, Part III, State of Colorado
" Rules and Regulations Percatning to Radiation Control".
Additionally, it has been determined that the proposed facility is

'

inconsistent witn ene Depa-tment's policy wnien became -ef fective
February 1,1984 regarding 40 CFR 192. ,

Generally, uas fdl.ly documented in ene transcript or tue
November 19-20, 1984 hearing, the Uketco proposed design is
inacequate because-ic:"

i
(1)- f atis to contain design features required Dy tne rules, or to1

provide sufficient and persuasive information regarding
exceptions to these design teatures;-

1'
l'

(2) contains insuf ficient design features *or long-term control of
| toxic and radioactive materials;

L
'

(3) fails to provide reasonable assurance that significant
concentrations of pollutants will not oe reacneo-in toentitteo,
currently uaed and potentially usaole' waters;

(4) fails to provide reasonable assurance tnat contaminants wtil
not migrate of f the property which Umetco intends to use;

(5) contains insuf ficient steps to reduce seepage of toxic anc
radioactive materials into ground vater to the maximum extent
reasonaoly cchieveaole; and

(6) ie not consonant with the Department policy dated February 1,
1984 erticled " Policy on Rules for Disposal of Tatitags and

Other Wastes at Source Materials Mills".

_

.- .. . - . . . . . - - - - . . ~ . - - ... ._ . .. --. . . ..
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6.
'

D The applicant has the burden through supporting materials and design
j commitments to demonstrate that all applicable statutory and
j regulatory requirements'are met.
o

4 A summary review of the technical requirements follows and states
Q specific major deficiencies in ene Umecco proposed design.

9 ' Comparison of' the Proposed Spring Creen Mesa Disposal Factitties and
Technical Criteria.

1

J -Uranium mill tailings and waste liquids are to be controlled both
'

|: during active operations and for Long-term time periods. Paramourt j
H. in this control are minimizing. irreversible soverse impacts, !
$ minimizing disturbance due to natural phenomena, controlling q
p seepage, and reducing radon flux. ControiLis to be accomplisned 1
W without ongoing,-active maintenance after closure of cne waste

~

repository. The following is a summary analysis of the Senedule E,

|y criteria as they relate to uranium tailings and waste disposal on

] Spring Craek Mesa (see also p 5-5, Section 5.1.2.6).
[ .

Criterion 1: Spring Creek Mesa was selectea trom a number of
.

y alternatives based on the best combination of natural features tnat
could possibly accomodate a disposal factitty. Original acceptance J

|, of the Spring Creek Mesa site was' based in part on dewatered
H tailings and a separate evaporation pona, Doch clay lined. Major
|C changes in chis preliminary design by the applicant have raised
|. serious concerns regarding both the snort-and long-term contatament
l' of toxic and radiological waste. The State deter.aination was tnat

the broad cbjective and criteria of tsolating tailings and ;
i _

i} associated contaminants f rom man and the environment for thousanas 'l

N of years withoat ongoing, active naintenance will not ce aunteved at
. this location by Umecco's preferred design of the waste repository.

Natural geologic conditions present on Spring Creen clesa are not
|_, conducive to short-term or long-term contatnment of contaminants.
!' Bedrock characteristics in.tne -area are nignly variaole witn regard

to rock type and physical properties. Generally, ntgnly permeable v;r
' '

bedrock material, with permeability enhanced oy varying jotat
patterns, underlies the disposal site. Bedrock strata capacity, oy 3

itself, is not a suf ficient isolation and containment meenanism tor J.

controlling cuntaminant telease. Special design features are needen
'

|\ at the repository that will assure ooth snort-term and long-term j

isolation of the waste materials. Such design f eatures nave not '!r,
'-- been incorporated into tue license appitcation. ;

;

|, Criterion 2: Disposal facilities proposed for Spring Creek Mesa
E, will increase the number of waste disposal sites in ene Uravan

area. The present impoundments are at capacity and, thus, a new
disposal area is necessary to continue mill operactons..

Criterion 3: Criterion 3 states tnat the " prime option" tor
!

|A
tailings disposal is placement below graue, in specially excavated .

' pits. Sandstone bedrock in ene proposed disposal area precludes
]fully emplacing wastes below grade. Tne applicant nas agreed to

I remove bedrock materials to the maximum extent reasonaoty acnteva>1e
in order to emplace wastes partially oelow grade.

1.
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Criterion 4: ; Criterion 4 sets forth.che site anc design teatures

that shall be adhered to whether tailings or wastes are dtsposed of
.

y

.above or'below grade. Tne license application is.deticient in at !<

least :two' respects' related to these design f eatures. First, as
'

- required in the criterion, reclamation slopes of the final
repository should be as close as possible to grades obtainnole if

' '

the tailings were. disposed of below grade. The applic nt nas--

proposed steep emoankment slopes (2.5 horizontal to i vertical') that
do.not meet this criterion. The applicant has not shown that less
steep slopes are not practical for parts of the containment area.
Second, design features must be employed enac " reduce wind and water
erosion to neglible levels". Final rock cover on top and sides of
the repository must be designed "co avoid displacement of rock>

particles by human and animal traf fic or by naturai processes, ano-

to preclude. undercutting and piping". The applicant has not
provided adequato data or calculations regarding the long-term

' istability of the proposed cover, especially witn regara to arnas of
concentrated flow.

Criterion 5: Criterion 5 sets .forth the minimum performance

standards- for the L containment of toxie and radioactive materials and
sets minimum site characterization standards. Criterton Sla)
specifically states "In no case shall seepage of toxic and
radioactive materials result in significent pollution," which isa

defined as " deterioration of existing ground water supplies from
- their current or, potential use". . The applicant has not clearly

demonstrated that this minimum disposal. standard is met Dy the y

proposed facility design. Numerous design alternatives werea s

discussed with the applicant that could possibly satisry tnis
criterion. .The applicant elected not to incorporate such design
alternatives into thair license application.

m.

Criterion 5(a) further states that "In all cases steps anall be
taken to reduce' seepage of toxic and radioactive materials intoa
ground water to the maximum extent reasonably achievable". Umecco
has failed to provide detailed, concerted technical evaluation of
alternative steps to reduce seepage to the inaximum extent reasonaoly
achievable.

Criterion 5(e)(2) s tates' enat the inf ormation obtained on boreholes
shall include geophysical logs.' Sufficient geopnysical logging te
evaluate subsurface conditions was not performed on Spring Creek
Mesa. Geophysical logging allows determination and correlation or
significant discontinuities, f ractures, and channel sand deposits.

Additionally, field permeability tests of tne saturated zone beneath
the impoundment are not sufficient to establish areal variations of
permeability.

Criterion 5(e)(3) s tates "At least one multi-well pump test sna11 De
conducted for each major aquifer unless the applicant demonstrates
that such a test will not provide additional information." The
applicant did not perform any multi ' ell tests or acequatelyw
demonstrate why tney shoubd not or could not be conducted.

. . . ~ . _ _ _ _ _ _ . _ - . __ ._ __
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y . Four. specific design features are set fortn as constoerations to
j accomplish criterion 5:.- low permeability liners, recycling of mill
y -process solutions ~, dewatering, ano neutraltzation'. Additionally, ;

.

H- ef fective ' monitoring 'and. leak detection systems are required for the
;, -licensee to demonstrate compliance -(tadiation Rule RH 1.10).

[t The applicant has considered and evaluated low permeability linere
in the application. i However as a suoset of tnis criterion,

f Radiation Rule RH 3.10.6.2 must be met. The seepage detection
E proposed by_the applicant does not provice adequate assurance enac a-
3;

'g
major,or random failure would be detected. Mditionally, the

d: applicant's proposed monitoring will not adequately measure and
~

i evaluate compliance with applicable standards and rules, will not
Q adequately evaluate the environmental impacts- during active

operation, and will not detect all potential-long-term impacts.
$|

'

L Recycle of mill process solutions and conservation of water to
reduce the not input of liquids to the tailings impoundment has not
been fully discussed by the applicant in their environmental

2, . report. Mditionally, the applicant has not provided test data,

N regarding the amenauility of rerloodea tatlings to in place

S- dewatering nor has .the applicant provided technical analysis on tne
direct neutralization of the tailings or liquid waste to promote ene
inunobilization of toxic substances.

.

\.

F Criterton'6: Criterton 6 requires tnat at least cncee meters or
earth cover "shall be placed over the tailings or wastes at the end *

,,

| of milling operations". The applicant has indicated enac a enree

f meter thick cover is planned for the'facil'ity. However, placement
' of the cover may not be practical for cens of years af ter operations

i cease because of resaturation of the dewatered tailings.
Mditionally, criterton 6 requires that ene catlings cover not crac4
or degrade- by: differential settlement, weathering or other
mechanisms over long-term time intervals. The applicant nas not

j demonstrated that such cover disruption will not occur, potentially
~. causing release of contaminants.

..

id "-

Criterion 7: This criterion addresses airborne effluent releases ,

:p - from milling operations. Air contro1' permits have not Deen issued '

2 by' the Department. Full evaluation can o'nly be made ascer the
; permits are reviewed. Criterion 7(d) adoresses control or catlings

dust by covering with water, wetting, chemical stabilization, orr
' phased reclamation. The applicant indicacea enac tailings dusting

y - would be controlled by backflooding the dewatered tailings in order
j -to meet this criterion; however, backflooding is.not destraole from

a seepage control standpoint. Mditionally, the applicant has not.

y- fully considered pnased c.overing and reclamation of cne tailings

4 material as required-in this criterion. -

T Criterton 8: Cetteria in this section relate to cne ownership ot
! tailings disposal sites. Title to the disposal site shall be

transterred to the United States or tne state in wnten such land is'

i located. At the present time, the applicant has not demonstracea
'

clear title to the land at Spring Creen Mesa. Additionally, cne
- applicant has not demonstrated either clear possession of suosurrace

imineral rignts or that uittmate ownersnip or the mineral riguts ts,

,

unnecessary.

]J

:

W

y
.; 7 -Y 8 ~ * *r

, 3 . . . _ .,:3, , , . .>S.e _.m. u . , , , , . .



.
. _ . . . . .

_

.@ () B
.

b
.

)ff|v\ik
b+ IMAGE EVALUATION /,// d4fq p/ TEST TARGET (MT-3)

Q79 y#'' ' O N[ f[4' #g
% f

rg'si
.

+4
S

--

1.0 |f m W
d ? BE'

'

!!E HMii t.:

_

_

I.25
'l l.4- 1.6

#
4 150mm

_

_

>- gu<

N+ 4Qf4%
*i/ +i/

sip >,f777f
-w, .

e v
J s . . _



et
.

- - - - - -

p 4' | ||bo
/jpp//\M/,@ IMAGE EVALUATION 4

R>,/ %,;,[||4
[ %[ %f/ TEST TARGET (MT-3) \% 4& #

1.0 58M EE
ij 8[ IE

" 1.1 [" EE
I.8

,_

"

1.25 1.4 1.6

4 150mm >

< 6" - >

h>,,,,f: $I;;{k%4? .

< v
x . ..



,

++ @ E
////p [SD

,

# IMAGE EVALUATION'

4 3 ,ye* 9 )
44#-e TEST TARGET (MT-3) 4y

kk/ ' "s '

l.0 'd 2 Ela
y|}Es

I,i [u HM
| l.8

1.25 L4 1.6

4 150mm >
1

4 6" >

h>,
t

-t'///% #1 ;;f &.

-

v
x- . .-.



e a _

. -- - - - _

4* gS+ r

/// ['#
'

3, t IMAGE EVALUATION
TEST TARGET (MT-3) M +4 #

\q)g///,y> %,,,, 'j['*e(4*g 17 y: @
,+ s

.

! l.0 |;m m
'd ? EE

f E ||||E|,|

is 4

1.25 1.4 1.6

4 150mm >

4 6" >
.

4% / /4
+?'%47 ;Nb_ - s e>A #hf7/r < w.

+h +o t
?

"

r

- _b
. . _ _ . - 1... _ . _ _



L - ;
1

,

1URAVAN FLS- ;DecanoarL19,' 1926 Peg 2 ' 5-101
-t ,

Comparison of Proposed ~ Dispossi- Design With Department Policy on |

40 GFK 192 <

i
.

Departmental. policy was issuea on February 1,1964 to provide
guidance with regard to recent rule changes by the federal
government. Specifically, one epa standards for active urantum - ;

mills became ef fective December 6 1983. The NRC' informed the state
that these standards were to De implemented.

A complete review of Umetco's design regarding 40 CFk 192 has not ;

been conducted.at the present time. However, tne merits of tne

proposed disposal design presented by the applicant were evaluated
'

for. specific technical issues. Specittcally, tue amount and rate or ]
seepage from the proposed cells were compared to the type of liner
required. oy 40 CFx 192. It was determined that the amount and rate
of seepage from the proposed. design would be greater than ene ;

Jrequired type of design during tne operactonal period. Tne proposed
design would not be equivalent and, thus, not meet the state's
policy on 40 CFR 192. .

Process Considerations
1

|
The following have not been provtoed to tne Department of tae .
applicant or must be complete and acceptable in order for final .

'
authorization:

l. air emissio'n control permits; +

2. surf ace ~ owners' hip of the Spring Creen Mesa disposal s tce;

3. mineral rights beneath the Spring Creek. Mesa disposal site;

4. tailings transportation, soctoeconomic, and agricultural
impacts and mitigation measures;

5. mined land reclamatton periatts and access to corrow source
areas;

6. complete, detatied financial assurance arrangements tor .

decommissioning, decontamination, and reclamation;

7. complete, decatted estimate of tne long-term care funu;*

8. stability analysis of interior embankments; and

9. freeboard conditions of disposal cells.

.
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l

' 5.7' RECLAMATION AND LONG-TERM CONTA!.NMENT
~

'

id
*

Reclamation of the Uravan area and those facilities proposed for'

Spring Creen Mesa must assure tne long-term (thousands or years; .

control of the radioactive and toxic material. Paramount in this
'

control is minimizing cne disruption of ene final repository oy

h
natural forces, controlling and minimising seepage, and reducing

4- radon flux to appropriate standards. These factors are to oe 1

'

accomplished without ongoing, active maintenance of'the repository.
,

$ 5.7.1 Cleanup for ene Existing Facilities and Town of Uravan

1

j'i-
Reclamation activities in the Uravan area focus on the long-term

.

control of the radioactive and toxic materials. At the present

time, by product material. is located on Club Mesa and within ene San"-
>

i Miguel River valley. Areas of specitic concern include ene
Club Ranch Ponds, River Ponds, Atkinson Creek Disposal Area,
Tailings Piles 1, 2, and' 3, and the Cluo Mesa Spray Area. dpectite >*

reclamation activities, including conceptual designs, time senedule,
monitoring, and quality control, are discusseu in LC 11.1,

|| Section 4. In general, the reclamation activities include: the-
l' in place stabilizatton of Tailings Piles 1, 2, anu 3; cne removal ot

f the Club Rancn Ponds, Atkinson Creek Disposal Area, and the River
| Ponds; and the relocation of material trom the Cluo Mesa Spray

p Are a. Insoluble' materials from these areas will be disposed of on

| Tailings Piles 1, 2, ano 3, before they are recialmed ano solaole

[ material will be placed in a new disposal area.
|

The Town of Uravan will be cleaned up accorotag to tne plan
presented in' LC 11.1, Section 4.7. In general, this plan requires
the removal or tailings material and cecontamination or cne townsite.

4

It is felt that the reclamation plan in LC 11.1 will meet the
criteria set f orto in Senedule E, Part Ilt or cne Radiattun Rules
and, thus, will meet applicable public health, safety and,; _
environmental control standards.

*
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|5.7;2 Comparison of Reclamation Activicles and Tecnnical Criteria d
'

Reclamation activities proposed for the Uravan area are consistent j

with the Part 111, Scnedule E titled "Criterta Relaten to tne )
' Disposition of Radioactive Tailings or Waste" as presented in o

Colorado's Rules and Regulations Pertaining to Raciation Control" ]
(see chapter 10 for a complete listing of applicable rules). I

Special design considerations were made Decause or ene existing j

E nature of'the disposal facilities. I

Key' aspects regarding the criteria and the design constoerettons are ,

as follows.
,

CRITERION 'l: The broad objective or isolating the tatitags and

associated contaminants from man and the environment for thousands -

of years without ongoing active maintenance wt11 ne acntevec in ene
location and design of the waste repositories. Specifically, all

waste material wtil be located on Cluo Mesa wulen is remote trom
major population centers. Relocation of the 10 million cons of
tailings material to a more remote site is impracctcal. Tne
tailings and insoluble waste will be reclaimed in-place on Tailings
Piles 1, 2, and 3 with an appropriate cover material. This cover
will reduce radon emission levele to' applicable health standards and
will minimize future infiltration ano seepage. .Adattionally, tne
cover is designed to withstand water, wind, and seismic forces.

E Ac tive. maintenance is not required by tnis design. Soluole material ,

(raffinate crystals) will be placed in a separate disposal facility
meeting these Schecule E Criteria. Final plans ano specitications

for. this facility are to be submitted to the Department as set forth
in LC 11.1 (see Section 5.02 of this FLd and bection 1 or LC 11.1).

CRITERION 2: .The proposed reclamation plan will significantly
L reduce-ene numoer or waste disposal areas in ene Uravan area oy

relocating materials in the Club Ranch Ponds, Atkinson Creek
Disposai-Area, and River Ponds to Club Mesa. Numerous, small waste!

disposal sites will ti.us be eliminated.

CRITERION 3: Criterion 3 inoicates that ene " prime c?.;- " tor cne

. disposal of tailings is placement below grade. The ;w - s e , ting
nature of the disposal site ann the geologic conottaow Club Mesa
make below grade tailings disposal impractical. The rc .tmttion
design provides reasonably equivalent isolation or the catitags from

) natural erosion by the placement of a thick, large size riprap on
the top or the tallings piles. The raf tinate crystals will oe
disposed below grade.g

i

.

. . . _ _ _ .. . . . . . .. . _ , . . . , _ _- _ _ _
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' ;& .
Design crit:ria discuss 3d in this critorion includo e

'

- a' ' CRITERION 4
number ot+ specific icens to be consicered in the reclamation !

design.. The proposed design minimizes the upstreani rainfall 1

cateniment area, insures that the site is not located near a capable. ;

fault,- insures that the repository will withstand large earthquake 1

' forces, and requires cnick rock cover (riprap). This rock cover'nas I:
been selected based on good long-term weathering characteristics andy,

i sized based on runof f f rom probaole maximum precipitation events.
? Areas' of concentrated runof f have been appropriately riprapped and
q" gully erosion minimized by drainage diversions. It is antictpatea !

that the area will naturally revegetate but this is not a critical
; factor in the reclamation design. i

A l,

4 The top of Tailings Piles 1, 2, and 3 have been gently sloped to a )
f diversion channel adjacent to the upper mesa rim. During hign '

flows, fine material could accunjulate on the top of the tailings.

A piles, thua promoting minor deposition.
p ,

,.O

hro factors for which allowance has been made are in the area of
{{- wind protection.and steepness of slopes. Criterton 4 suggests tnat

,

? topographic features provide good wind protection. The preexisting
h nature of the disposal area does not allow for selection in relation- 1

i to such a factor. However, adequate, long-term protection from wind |

| erosion is.provided by the riprap in the cover design. The secona
factor is the steepness of the slopes. The present angle of the |

'

emoankment slopes (tbrizontal=H, Vertical =V) is 3(h):1(V). ;

Significant reduction of this slope to 5(H):1(V) would remove the 1

outer embankment matertal that provtces the oasic staotitty or tne: !

|( tailings repository. Removal would jeopardize the static and |

| dynamic staoility of the repository in bocn the snort and long |

| ters._ As such, steeper 3(H):l(V) slopes will be used in the I

| reclamation plan anc is acceptable in meeting the Department ana uRC l
.

! requirements. i

- CRITERION 5: Criterion 5 andresses seepage coutrol so cn.t existing.

H ground water supplies do not deteriorate from their current or
potential use. Seepage shoula also De reduced to tne maximum extent

!' reasonably achievable. In the area of the San Miguel River, past I

L seepage has contaminated ground water. 1.C 11.1, Section 4, provtues
L' for removal of the source of any future contamination by excavation i

and. placement of raf finate crystals and contaminacea matertal on I,

Club Mesa. LC 11.1, Section 5.4, prescribes a corrective action |,

program for ground water contamination.'*

f On Club Mesa, seepage was reduced by the cessation of spray
evaporation. However, the tatitags piles, because o: tuetr

j saturated nature, will continue to seep at progressively reduced

,.
rates. Past seepage has accumulated in the Salt wasn sanastone j

h'. beneath the tailings piles, but has not impacted regional ground
p water in the Kayenta or Wingate formations at ene present time.

Additionally, dewataring of the pile surf aces and the reclamation
cover will reouce intiltration from prectpttation ano, tnus, recuce

? future seepage. Ground water conditions beneath Club Mesa will be
monitored.

,4
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The preexisting nature of the tailings piles precludes the
installation of low permeability itners, 'talitags neutralization, or
dewatering systems.. Contaminant release , especially radionuclides ,
is minimized Dy geochemical reactions Detween ene seepage anu

"-_
geologic units. Such a reaction is anticipated to continue into the

- future. Dewatering of the catlings nas been previously attempted oy
a series of special horizontal ~ drains near the base of the tailings
piles. The drains were largely ineffective. Liquid from the entire
drain system is collected at the base of the ponds. LC 11.1,

- Section 5.1, requires conctnued co11ection of seepage f rom ene toe - >

of the impoundments and along the mesa rim to reduce impact on water
resources..

-In summary, future seepage in San Miguel River valley wt11 De
_

addressed by the remedial actions prescribed in LC 11.1. Seepage on ;

Ciuo Mesa will decline to minimal races. Remedial activities are
designed to meet Criterion 5 with respect to ooch club Mesa and the
San Miguel River valley.

"

CRITERI0h 6: Earth cover design for tailings pond cover is 3 meters

thick measured perpendicular to the slope. The cover designed to
withstand wind, and water eroston, eartnquake forces, to reduce
infiltration, and to reduce radon emissions. Cover design meets or i

will be finalised to meet conditions set foren in Criterton b.
Other areas where contaminated material.has been removed will be
reclaimed witn 1ocal or imported soil matertal.

CRITERION 7: Dusting of the tailings will be controlled prior to ,

!placement of the final cover by a- cnin layer or soil. This practtee
,

fulfills the geotechnical criteria set forth in this criterion that
is generally related to operational controls.

CRITERION 8 : Criterion 8 deals with ownersnip of the disposal site;
i.e., ettle to the disposal site snail'De transterred to tne .

- U.S. Nuclear Regulatory Commission (NRC) or the State of Colorado at
the option of the State. The criteria of cne Department are modeled

af ter and are equivalent to, to the extent practicable, or more
stringent than the NRC c riteria. The reclamation pian descrtoed in

LC 11.1 complies with the NRC regulations. The State may trante r

control of the disposal site to the federal government atter
reclamation has been completed.

.
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Financial Assurance5.7.3
i

5.7.3.1 Desertption

1.4 UCC/Umecco is. required by.LC 31 and LC 32 to establish with the
? Department financial assurance arrangments to cover the costs of

.

tailings area- reclamation, mill facility decommissioning, and long
f. term care and monitoring. The previous agreement (00-540522-00:
d- 8-12 to 8-29) is. superseded by Sectten XV11 of the Consent Decree,
LE which states that " projected costs...shall be projected by |

Defendants for purposes of the " restricted, single purpose i'

N construction fund or account." (see Section 8 of. this FLS)
'

J{
' Table 5.7.3-1 is UCC/Umecco's previous estimate of plans and costs.

l' 5.7.3.2 Evaluation
.;

\ Various cost estimates for reclamation have been derived in the
past. Table 5.7.3-1 exhibits a former UCC/Umecco estimate.-

Inde pendent State estimates are in Department files. In past ..

discussions, a 20% state indirect cost was added to the estimate -|

(10-840821:174-187; 10-641016-00). Indirect costs cover cos ts tne3 ,

state would incur if for some reason the company could not complete
'

6

reclamation and the state had to assume control. Tnus, sapervision
and engineering contingencies that are included in contractor
(Umecco's) estimates are not included in indirect costs and are'

therefore separate. "Indirects" are common in puolic institutions
and range in the Colorado Department of Health from 0 to 140 percent
(10-840821-02:179 and 181). Hence the 19 6 percent assessment is

L moderate. .

!

jSignificant design and schedule innovations have occurred in
subsequent negotiations. At the present time, all past De pa r tme n t
estimates are in abeyance pursuant to Section XVII of the Consent i

f, Decree, which requires UCC/Unetco to provide witn UCC/Umecco's
proposed final plans and spectitcations detailed cost estimates, for-

. review and approval by the Department; cne approved plans and costs
.

will then serve for financial assurance purposes. Section. XVII or

the Consent Decree delineates how the State's indirect costs are to
be considered.

't- All financial assurance arrangements are subject to annual review
and revision pursuant to proposed LCs 32.5 and 33.3 and Section XVII7

$ of the Consent Decree.
:t

p. Table 5.7.3-2 is an example of a typtcal detailed spreadsneet or

|? long-term monitoring and maintenance costs. Assumptions and costs
" are included in t:ne spreadsheet and endnotes. As provided by

/ LC 33.0 and paragraph IV(G) of the Consent Decree, a Long Term Care
f Fund shall be established at or prior to petictoning for termination

p of, the Consent De c re e .
4
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Table 5.7.3-1
3

*

'Reclamstion Costa for Pre-1984 lesJement-

-Task Costs t

'

Tailings Pile 1-2-3 Phase 1 7,548,000 ** -
Tailings Pile 1-2-3 Pnase 11 included aoove
River Ponds 1,766,000 **

At kinson Creen 1,5y0,000 w*

Club Ranch Ponds, 5,035,000 ** ,

Club Mesa Spray 3,123,00u =*

Crystal Dispoeal Area- 4,540,000 **

Mill Cleanup 3,455,000.ww
Town Cleanup not included
Other Cleanup not incluced

*

Upkeep not included

Total Direct Costs 27,057,000

Indirect State Costs @ 20% 5,411,400

TOTAL COSTS J2,4bo,400

*All estimates are updated from 1983 dollars to 1984 dollars using
tne GNP price deflator (CPI was used in ene PELn81.

** Did not include the monitor installation costs.
.

G
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Tab 1e . 5. 7.3-2.

,

UCCIUnETCD'
.

7 LONG TEtn MONITORING AND RA!WTENANCE

.. 1

;t;/ First Year Draft
i.;g .

ASSUMPi!0NS(alsoseeEndnetesbelow)
). .. .... ..................................................................................
<

Cost / Person-Hour
-

$50$ ' Office / inspection time ratio (la) 2.5 :
|. ~UnitNellReplacementMaterialsCost(lb) $5,000

|j UnitFenceReplacementnatorialsCost(!c) 4500

,

Unit Road Replacesant natorials Cost (incluces operator and graser)~(2) 82,000
|,i

UnitnonumentSurveyCost(includescrewandtravel)(3) 81,000
'

UnitAerialPhotographCost(inclu:escrewandplane)(3) 15,000
..

WATERANALYS!$CLUSTERSANDCOSIS(frosJuly1986CDHConsuserPriceList)
........ ............... . .................................................................,

| Fieldanalysis: pH, toep., conductivity and sater level. 301 Majorsanalysis: TD$, Ca, ng, Na, K, Cl, 504, CO3, HCO3, NO3 and NH3. 384
'

ninors/traceanalysis: Fe,nn,2n,Se,U,Ra226(wat& dry),Ra228andTh2 $273,

+
J

b 1

CLU8 H!!A AREA
.

NOURS/ nun 8ERFREQENCY 10TAL HOURSLA8/ UNIT TOTAL -'
Task ITEM ITEMS / YEAR HOURS COST COST COST
. ..... .... .. ......... . . ....... ......... ........................ .......,

l

1.VisualInspection(2a) 4 1 2, 8 400 400
2.Gassanaasuresents(2a) 7 1 1 2 .100 100
3.AteosphericRadon(2b) 1 6 2 12 600 600

[ 4.RadonEsanation(flux)(2c)' O.5 6 2 6 300 300
,.

|5.VegetationAnalysis(2)- 0.25 8 2 4 200 200
<

,
6.DaterAnalysis(2)

field (3a) 1 18 2 36 1800 0 1800
sajors(3a)- 1 13 1 13 650 1092 1742 ,|
einors/ trace (3a). I 11 1 11 550 3003 3553 17.WellMaintenance(la,3) 12 18 0.05 10.8 540 4500 5040 1'

8. Fence Maintenance -(Ib,2) ! ! 1 1 50 500 550
9.Piezoseternaasurements(3b) 0.5 20 1 10 500 500t 10.Erosionnonusents(3) 0.25 14 1 3.5 175 175'

11.DeepRootedveg. Control (2) 0.5 1 1 0.5 25 25 |? 12.RodentControl(2) 0.5 1 1 0.5 25 25 l't

Contract Help Tasks
n

13.RoadMaintenance(2) 8 1 0.1 0.8 40 200 240
14.Manusentneasurteents(3c) 0 23 1 0 0 1000 1000

a

15.AerialPhotograpns(3) 0 1 0.1 0 0 500 500 |

i
.

<

\,

118.3 $5,915 $9,095 $16,750
i

:
.

.

a |

|

. y
_ _.

- - -
- - . w - . - -
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Table 5.7.3-2 continued-

SAN n!GUEL AREA.

HOURS / Nun 8ER FREQENCY TOTAL HOURSLA6/ UNIT TOTAL

Task ITEM ITEMS / YEAR HOURS COST ' COST COST

.

1. Visual Insoection (2a) 1 1 2 2 100 100

2.Gaonanaasurements(2a) 0.5 1 1 0.5- 25 25
3. Ateospheric Radon (20) . 1 4 2 8 400 400

4.RaconEsanation(flux)(2c) 0.5 4 2 4 200 200
5.VegetationAnalysts(2) 0.25 8 2 4 200 200 I

6.WaterAnalysts(2)
field (3d) 1 18 2 36 1800 0 1800 i
sajors(3d)- 1 8. I 8 400 672 1072

'

sinors/ trace (3d) 1 6 1 6 300 1638 1938 |
7.Wellnanntenance(la,3) 12 18 0.05 10.8 540 4500 5040 |
8.Fenesnatntenance(1b,2) 1 1 1 1 50 500 550 !
9.Pieroseternaasurseents(3b) n/a 0 0 0 0 0 |

| 10.Erosionnonusents(3) n/a 0 0 0 0 0

| 11.DeepRootedVeg. Control (2) n/a 0 0 0 0 O I

,

12.RodentControl(2) n/a 0 0 0 0 0

Contract Help Tasks

! 13.RoadMaintenance(2d) n/a 0 0 0 0 0 0

14.nonusentneasuresents(3c) n/a 0 0 0 0 0 0
'' 15.AerialPhotographs(3) .above 0 0 0 0 0 0

..... ................... ........................... .......................................

!. 80.3 $4,015 s7,310 $11,325

l'

| TRAVELANDFIELD/0FFICE MILES FREGEN0Y TOTAL TOTAL -UNIT TOTAL

SUPPORT--TINE AND COST / YEAR HOURS DAYS COST COST

\ ................................................................. .............................

1. Fieldwork (TravMrsiOnstHrs)/8
Travel Hours 2 14 - 1.75
OnsiteKoursgfroaabove). 213 26.58,

| TotalFieldDays8575PerDies(4) 28.33 75 2124

Travelsiles8$0.20(4) 600 2 0.2 240
2.OfficeDays(la) 70.81 3541

99.14 $5,905

|

-1

.

, . . - . - . - . - . -- - . - - - - - -
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,. T:blo ' 5.7.3-2 concinued '
g@. EOUlpMENT-
'

.. ...... ........ .................................-.......................................
CAPITALCOSTS(1)

/ 1. 2 Subeerstele pusps (operating pues and spare). Capacity of 6.6 ges 1000 !

.

,

4 480 feet.= Sired to parait very cesp mall saepling. $500/ unit-
2. 2 generators (one for saare), 7 hp. units t 580 each. !?25 '

i
*

3. 4.uheel drive vehicle with A-frase saepler holst and power ulhch. 17950
??, 4. Hose,500ft,ofl'hoseiS2.25/linealfoot.~

150 l
.

e
.........

Sul101AL . 321,425
, . .

ANNUALCAPITALCOSTSANDSUPPLIES(1)
+
,

1. Assues all capital costs (free above) are aeortired over a 5. year period. 4285
2. Maintenance costs and repair supplies 410% capital costs assuesd. 2t43

n

3. Supplies and siscellaneous saepling soutpoent such as saeple bottles,- 6000
reagents,fuelforgenerator,etc.(laboratoryanalysiscostsare

i
outlinedandincludedin*WATERANALYSIS...*above)

,

'

? Sulf 01AL
.........

h.
$12,428

i

AVERAGE ANNUAL cap!TAL COST PER SITE i

1. Total Field Days (free TRAVEL AND Fl!LD... aDove) 28.33
.

2. Work Days in a Work Year
231.50|, 3.UseFactor(portionofwork.yearatsite) i
0.119 !

... ....

TOTAL ANNUAL SITE EQUIPMENT COST (Use factor annua' equipeent cost) 81,482P

,, .................................................................................................
ANNUAL TOTAL

335,462,
,

, INDIRECTSTATECOSTSI19.6%(5) .i

:::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::$6,951 i#
:::::::

.
$42,413

;

.

s

4

,* '

$'

.
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Table 5.7.3-2 continued
j

-EN0 NOTES

......... ................................................................................................................ 1

test technical juegesent was used for all variables unless cellneated in an enanote. Estisates
|

are based on what a Denver C'ontractor would bill the licenses for each task and service. !All estisates are in 1985 collars. I

(1) NRC Final Generic Environeental lepact Statement (GEIS), Appendix R.

(la) The gel $ estimated two to three days of office work for every cay in the field (which includes travel days).
therefor, the Radiation control Division (RCD) assueed 2.5 office support days (for report writieg as reautred ty licente),

for every day in the field. Foranactivesill' site,theRCD'sratioissorelike4or5to1(L. heaver, personal
consunication).

(lb) The Gels estiaates that it costs $10,500 (in 1984 l's) to replace a well. Because wells at Uravan are often
shallow, RCD's per util estiaate is based on the following forsula: average nell aspth, (194')200 feet * cost per foot,
$25 : $5000.

(Ic)TheGEISestinateforfencesaintenanceis'$1500/yearforheavyduty6guagewirefence. Because of Uravan's
remote nature a three-string barb wtre fence will be used to restrict grazing. Thus, the saintenance cost of such a fence
wouldbeless:'$500/ year.

(2) RCD Policy on Elteents of Long-ters care Agreeeents.

(24) As suggested in UCC/Usetco's long ters sonitoring costs docusent, visual inspections will be conducted annually and
passaseasuresentssosiannually(00-840809-15). See(2b)and(2c)forspecificsregaraingradonseasures.

(2b) Because of the eultiple piles 6 asbient radon seasures will be taken at Club Ranch Mesa. When the valley seasures
are added to the Mesa seksures, 8 compass points will De covered.

(2c)Anannualtotalof20RnfluxandasbientRnseasuresfreetheMesaandthevalleywillcoscinetosakea
statistically valid sasple.

(2d) This area has state highway access.

(3) prelisinary Executive License Review Suesary (ptLRS), Chapter 9.
.

(!a)Noneofthewellsarepredictedtocleanuppriortolongterscare.

(3b) The 20 Petroseters on Club Mesa are to be seasured sosiannually for the first five years af ter cessation of
operations (1986-1991). Ple20seters are then to be read every year thereafter until the tallings piles no longer contain
free ligulds as determined by two successive readings (estiaateo to tse sore than 25 years).

(3c) The 17 sonuments currently in place will be read every cix sonths until the final reclasation cover is in place.
After final reclasation, the 23 sonusents will be surveyed on an annual basis.

(3d) 2 mells are assusedlerpected to * shift coun* by category every 5 years. All wells sust be 'fleld' saspled (see
,

'

above) until the entire area is at background.

(4)BasedonpresentStaterates.

(5)Indirectstatecostsareincluoedtoinsuretnat,unenthereceral(orState)Governsentassusescontrol,enoughfunds
( to supervise tne contractor are availatie.

|
_ _ _ _ _ _ _ __ - - _ _
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[ ;5.8 LAND. CULTURAL AND SOCIOECONOMIC IMPACTS -

The; following assessment was draf tea oy Mr. Mattnew K. Jones 'in 1954
# for the Preliminary Executive Licensing Review Summary. Revision
L has been editorial only, not basec upon new or auditional

information._ By and large, the situation as described below
persists cciday. Of note is enat Section IVtD) of the Consent Decree

i contains a significant provision related to this analysis, to wit,-
q. the requirement te4t UCC/Umecco hire locally it posstole.

-
.

5.8.1 land
+
2 The U.S. Bureau of Lan,i Management (BLM) acministers most or tne
' land around the Uravan mill and the present and proposed tailing

disposal areas. The lano is "... generally unsuttable' tor cultivatec
agriculture because of inadequate water supply for irrigation and
general lack of accessaoility" (00-821206-01:2-5), and is used'

>

primarily for cattle and sheep grazing, Many native species or'

plants and grasses have dwindled enrougn the etfects or over6raatng
(00-821206-01:2-5).

Wildlife present in the area are discussed in Umecco's Updated
c Environmental Report (00-820331-13).

1- Agricultural crops, primarily hay and corn, are produced largely in

? the eastern end of Montrose County, some 30 to 50 miles distant from
; Uravan (00-821206-01:2).

5.8.2 Oultural - Archeological and Historical

5. 8. 2.1 Local"

The Hanging Flume, located severai .nties trom the Uravan impact
area, is the only site within a fifty-mile radius tnat has been
actually nominated f or tne National Register or Ristoric Places.

,

Fourteen miles from Uravan, the Dominguez-Escalante Trail nas been
.

- recommended tor nomination. Nettner site will De attecced by tue
existing facility nor the proposed Spring Creek Mesa disposal

}) facilities (00-820331-01:2-34).

$ A survey conducted by professional archeologists of Spring Creek *

Mesa areneological sites in 1951 " revealed torty-nine sites ana*

forty-five isolated finds". All the areneological sites, with tne
exception of the landing s trip tor airplanes, were or aport 6tnal' -

lithic origen. The majority of the sites (29) were classified as
,

chipping sites wntle ene otner sites (19), usually located near cne,

g- mesa rim, were classified as short-term camps for procurement
9 activities (00-520J31-01: 2-35).

No natural landmarks in the vicinity are registered with the
.

National Registry of Natural Lanomarks. According to Uruecco s tatt
f and current data, no sites have "been deemed eligible" for such a

distinction (00-ezoJ31-ui: 2-36).*

.

O

t
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5.8.2.2 Impact and Mitigation Measures |

The project has stated that: archeological sites identified in the
1981 study " requiring more data will be evaluatec prior to any
disturbance by construction. Site specific mitigation measures will
be determined once the evaluations are perrormeo"
(00-820331-01:3-14). Present and proposed License Condition 12.6.2

'

confirms andramplizies chts commitment.

.The' Socioeconomic . Impact Statement (" SIS") (00-821206-05) divides
impact areas into two categories: (1) the regional impact area or
Mesa, Montrose, San Miguel, and Dolores counties of Colorado and San
Juan County.of Utah, and (2) the local impact area consisting or cne

'

west and of Montrose County. (The term " West End" is used by local
residents to mean the western area of Do. ores, Montrose,.and Sun
Miguel Counties. The SIS did not quantify the area in the same
manner as is common for the local residents. For tnis reason, in
this document we will refer to the local area analyzed by the SIS as
the " west end of Montrose County"). Most review uncer cne neadings
below concentrates on the local impact area because of the area's
isolation; however, the population and economy categories are
analyzed for both regional and local impacts.

~5.8.3 Socioeconomic
s

Completeness
,

Umetco documents addressed the " baseline" case, e.g. current
conditions.in-the area and: (1) the effect of continued operations

>

and construction of the Spiang Creek Mesa impoundment area or (4)
cessation of mill operations.

Additional consideration by UCC/Umeteo was requested. The impacts
of reclamation activity and the possibility of the Town of Uravan's
removal or extensive cleanup needed to De acoresseu ano analyzen

from a socioeconomic view. The benefit such an assessment provides
are especially important in a period of growen or a period or
cutback, as has been the case in recent years due to uncertain
market conditions.

Resolution of the Department's requests involved:

(1) LC 18.2.5 of Amendment 20 to the existing license required a
benefic-cost evaluatton oy June 30, 1954 Umetco appealed ents
provision.

(2) The October 30, 1984 PELRh supplement furtner dertned wnat
should be included in the analysis by asking that the following
three scenarios tnat are possible at Uravan be analyzed.

A. Cessation of mill operations and reclamation of existing
tailing and crystal areas.

B. Continued operation of the mill, reclamation of present
tailtng and crystal areas and, construction and operation
of the Spring Creek Mesa Tailings disposal area.

-- . - . - . . __
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i C. Continu3d 6perctica of th3 Bill, racicmaticn of prosant ;

tailing and crystal areas, construction and operation of
'

7' Spring Creek Mesa tailing disposal area and removal or
extensive cleanup of cne Town ot Uravan.

r (3) Efforts in 1986 by the Governor's Job Training Office and |
Colorado Department or local Af f airs have made ents furtner |

'

socioeconomic evaluation unnecessary.
.

Uravan Residents )*

-The following socioeconomic analysis snows that the surrounding.

towns ' services--water, sewer, schools--are overbuilt for the
current numoer or restuents in anticipation of populatin growen cnat j'

' didn't take place. . Because fewer people are availaole to pay for
these services tne local municipalities are experiencing tinancial
stress. The socioeconomic analysis also showed the availability of 1

''

housing in the area surrounding Uravan. Thus, current Uravan

residents moving to the nearby towns will have been aole to find
availaole housing and would, in tact, w111 be proviaing needed
financial assistance to the neighboring municipalities.

Review Introduction

Because the further information noted aouve was not ava11aole, cntsa

FLS review will primarily consider the " baseline" presented by
'

linetco as well as'the Spring Creek Mesa construction anc operatton
impacts. Impacts of reclamation activity and town removal will be

H discussed where possiole, in a general way.'

Major Iknetco documents reviewed for this section include the'

Socioeconomic Impact Statement (SIS) (00-821206-05) and the
Environmental Report (ER) for Spring Creek Mesa (00-820331-01) .

Additional documents considered were: Western Montruse County

Comprehensive Development Plan (23-780900), San Miguel County West
Development Plan (23-601100), Region 10 Overall t.xonomic Development
Program - Volume - One (23-820100) and-Volume Ivo (23-820700), and
Crises in ene West End (00-o20331-14).,

5.8.3.1 Enployment
.

Region*

; The SIS states that from 1969 to 19o0, enere was an average
employment increase of 4.9% ending with a total population of $4,519*

employed. Mining grew from 1,74e in 1909 to 4,300 in 1960 and
,,

comprised 8% of the work force in 1980. In 1982, there was a loss'

of job opportunities in the tour Colorado counties resulting in an
unemployment rise from 3.9% in 1980 to 6.4% in March, 1982 and an

,.
outmigration of workers. However, projections made in 1961 prealet
that the region will grown substantially over the next 20 years'

(00-82L206-05:7-19).
,

4
*

*

-:
,

.
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Loc a l : ,

The SIS emphasized that ene economy in the west end of Montrose
County was dominated by mining, therefore, making it more closely

,related to the west end of San Miguel County ano Dolores Counties
than to Eastern Montrose County. An estimated 710 of the 1,460 jobs

l in the local impact area were mining related in 1978
(00-821206-05:20). " Agriculture, construction, public utilities,
trade and government employment" also are prevalent in the area.

Trends show that " Mining has been declining since 1979"
(00-821206-05:20). Tne SIS estimates enut in lyou enere were o00
mining related employees; by 1981 there were only 361. The SIS
furtner estimated that 11 the Umetco Uravan at11 continues to
operate' and no new mills open in r:he area, the 1ocal economy will

~

" maintain ene same level f rom 1983-2000" (00-821206:27). Tne 198J
survey put " West End" unemployment at 15.5% (14-830600).

J

Impact s

Construction of the Spring Creek Mesa disposal f actitty will require
60 person-years of-labor according to the S1S. The peak labor force - !

will te 66 workers during montns 2 througn 11, witn 30 workers in
months 1 and 12. Half of the 66 jobs will be filled by local
residents and the project shoulu have a payroll or around
$1.2 million (1980) dollars (00-821206-05:74).

1

The SIS further states that ene 33 new residents woulu increase cne
labor force by 2.8 percent. Unemployment-would decrease by
approximately 47 jobs (botn conceruction ano secondary impact). It

J~ unemployment is 12.5 (150 persons) as it was in 1982, it would
decrease to 8.4% (104 persons). -An increase or 6.5% would occur to i

per capita income from $6,833 to $7,103 with total earnings up from
20.5 million to 21.8 million (00-821206-05:74-73).

In 1981, there were 316 persons employed by UCC in mining, milling
ano drilitag; 85% of wnten itved in Montrose County, tne remalnuer
were miners in San Miguel and Dolores Counties. Of the workers in
Montrose County; 137 Itvea in Uravan, 84 in Nucia, and 26 in
Bkturita.

The SIS estimated enat " Operation or the f actitty will require an
addition of 8-11 workers to the local workforce, 2-3 company
employees at the site and 6-8 truck drivers conveying matertal trom
the mill to the disposal site" (00-821206-05:74-79). The 21 new
jobs created by the Spring Creek Mesa project will all oe taken oy
local residents (00-821206-05:83) This will increase earnings

$331,000 annually and decrease unemployment from 12.5 to 10.o%
(00-821206-05:83).

Tne SIS predicts that cessation or mili and mining activity would
put 250 West End employees out of work "in the forecast period, (of)
1984-2004" (00-52L206-05:03). These joos, along witn cne related

support service employment, would mean a loss of 525 of 1,050 jobs
in the West En d . Tne net result would be increasea unemployauent

(the SIS predicts 25%), outmigration of workers, abandoned housing
and fiscal stress on several government improvement districts

(00-821206-05:81-87).
.

. . , , - ,- - , , , ,, .- --p
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f, -5.8.3.2' Population
w
K Region

h The SIS.-highlighted the unevenness or growth in tne region over cne
o past 35 years.- In the 1950's, the annual growth was a rapid 3%; in
a - the 1960's,.-it slowed to 0.37 percent; and in the 1970's the growen

boomed with 4.3%. In the future, substantial growth is predicted
p
p for the region.- It is expected that ene region will outatstance

L. state growth with an annual rate of 3%;- a 79.2% increase from
i' 1980-2000. These projections are maue from assumpctons of meuium
.' growth and continued oil shale and uranium mining (the greatest

growth was projected for Mesa County) (00-821206-05:28-37).
b

Q Ethnicity, per-capita income, and housenoid population was also-
O included in the SIS. 91% of cne population was Anglo in ivol, witn

the remainder comprised of "Aserican Indian and persons of Spanish;

origin" (00-821206-05:30). Per capita income was $7,813 dollars in
i 1980, 78% of the Colorado average. In 1980, average population per

household was 2.81 (2.65 average for Colorado), witn a total or,~
42,948 households (00-821206-05:30-33) . ;"

5 Incal I
1

The SIS remarked cnat tne Nucia (West End) census divts ton contains |.

50% of the land area of Montrose County's with only 10.2% of the ,

population. In 1980, Nucia and Naturica clatmed 47% of the " west !

End" population with 1,846 residents; Uravan had $10; Bedrock,r
Redwale, Paradox Valley and unincorporated housenolos comprised cne ;

remaining '1,59 6. The town of Uravan has 3.27 persons per household , i

higher than the local average of 2.97 and the Colorado average or j-

i 2.65. This is attributed to "almost all households consisting of |

married couples, many with children" (00-521200-05:.37-41).,

As of November 1983, the population of Uravan was 321 residents
.

(00-831130-03:7o).-

Population figures in the SIS illustrate ene vartaole nature or the j
economy. The yearly average population change .during 1950 to 1960 !
was an increase of 9.6 percent; from 1900 to 1970, a decrease or ;
2.8%; and from 1970 to 1980 no discernable change. To further !

- illustrate this population flux, in 1950 cnere were 2,794 residents,
'

by 1960 there were 5,475, in 1979 - 3,960, and in 1980 - 3,952 ;

(00-821206-05:37-41). ;

!

From 1980 to 1961, the sis intormally estimated a 254 decitne in
population due to decreased job opportunities. This estimate is !

based on increased house vacancies, decitning scnool enrollments,-

and removal of mobile homes from their pads. While the Montrose {
County Governing Board in 1961 adopted hign growtn projections tor
the County with almost all the growth taking place in Eastern
Montrose County, the West End is projecteo' to ettner remain staole

' or decline in population over the next twenty years. This low or no
growth predicctons was cased on trenos tn lyst (00-521200-05:42 .4).
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The SIS emphasized that -' Vater systems in Nucta and Naturtta were at
33% of capacity".in 1980 (00-821206-05:89). Therefore, the expected
additional 33 construction worners for Spring Creek Mesa disposal
area could easily be accomodated. If the mill ceased operation and
an outmigration occurred, tne result would oe increased financial

strain on the taxpayers and the indebted service districts.
' 5.8.3.5 Sewe r

Local

The three sewer district's in the west end ot Montrose County are ;

located in Nucia, Naturita and Uravan; all other households utilize
individual systems. The SI8 addressed impacts to cne sewer
districts and not the -individual systems. ,

Naturita has recently increasec its sewer creatment capacity maning
the system adequate for present and any near term growth. The town*

constructed a new areated lagoon sewer treatment system witn a ;

capacity of 200,000 gallons per day (gpd) in 1981 (11-820929).
Average sewer system use was 80,000 gpd in 1980 (00-521206-ud:se-ou).

- However, the CPD notes that the collection system needs to be
upgradeo. Problems witn the collection system include:
infiltration of ' round water through antiquated collection linesg
(thus putting additional demands on tne treatment plant), uncersized

.

piping for present and possible growth increases, and root migration
! which requires periocic maintenance (23-760900:54).
|
| The SIS mentioned that currently the collection system "is being
| upgradea" (00-821206-05:60). However, tne Water Quality Control

Division has no record of these improvements except for an
interceptor line to a suboivision (10-840108, 11-820929).

I Dan Crane , Naturita Town Board' stated that two measures had been,

taken since 1961 to reduce stress on ene collection system:

1) replacement of a water main, and 2) metering of homes to reduce
water waste and runof f (10-540307) . Two additional pnases are oeing
planned if demand necessitates such action: phase two consists of

j further extending the interceptor line and pnase enree constscs of
expanding treatment capacity to 400,000 gpd (00-821206-05:60).'

Nucla's sewer and collection system is in good condition and snoulc
be able to accomodate any reasonable future growth according to tne
SIS. The sewer creatment system utstizes a 200,000 gpd lagoon and
has two additional lagoons with 100,000 gpd capacity for future
growth. Average daily use is 103,000 gpd. The collection system is
also in good ccadition (00-821206-05:59-62,' 23-780900:53).

1

Finally, the SIS conveyed that Uravan's sewer treatment racility is
adequate. As of April 1982, the system was operating at one quarter
of its 100,000 gpd capacity.

4
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!
Construction of Spring Creek Mesa new disposal area woula nave oeen
expected to bring in 33 workers to the west end of Montrose,
Dolores, and San Miguel Counties., The SIS states enat enere were

.

240 vacant housing units in 1980 and probably more in 1982 to house*

these workers (00-821206-05:88). However, ents nousing surplus is-

less'significant because of reasons stated in the previous*

paragraph. If there were a housing shortf all, the impact could oe4
mitigated through the use of mobile home pads already in place.

Operation of the mill would have increased West End employment by 21
people, but no immigration would occur according co the SIS
(00-821206-05:88). Project cessation would result in suostantial'

,

outsigration, removal of mobile homes and an increase vacant '

,.

permanent housing, thereoy furtner reducing housing values.

(00-821206-05:88).
,

Using the local labor force in a pnased reclamation program and/or,

on tkavan town removal will mitigate some adverse impacts related .co
; housing (in addition to employment and puolic services).
.i
a 5.8.3.4 Water
a

f' 1,ocal

The SIS observed enat Naturita has a gooa water system that ts
' "suf ficient to accomodate present usage" (00-821206-05:5 3). In

fact, in 1980, average use was "about 32 % or ene system's capactcy"
(00-821206-05:53). Even using'high population growen projections
(3,000 residents) cne system has enougn capacity to accomocate any.

foreseable peak loads (00-821206-05:53-55).*

According to the SIS, the Nucia Public Water System at present is
adequate only for little or moderate growth. Nucia recentlys

completed a portion of the first phase of a three puase improvement
plan by installing meters, distribution lines and a new treatment
facility. The latter provides adequate treatment capacity tor
" substantial growth" (00-821206-05:31). The biggest constraint to
growth is the final portton or pnase one: replacement or at,
antiquated open drainage ditch tnat recharges holding reservoirs.

,

j The proposed solution to bypassing the open drainage dicen waten is
prone to: freezing, landslides, leakage, and no guaranteed-

p winter water rignes (2J-760900:47-48), is construction
of an emergency pumping station on the San Miguel River

L' that would pump water directly to tne noloing reservoirs

L (00-821206-05:55-57, 23-780900:47-48).

ii Funding for phase two of Nucia's improvement plan, additional water
h storage and a major transmission line, was being sought as of 1950.

phase three, to oe implemented in a large g owth situatton, woulo

f add an additical water treatment plant (00-821206-05:57-58).
11-

) Uravan's Umecco-owned water system as or 1952 was at or near tult
capacity. Howeve r , increased demand is not expected. The system,

Ic which reites on a system of welts, serves Dotn tne mili and town

(00-821206-05:58).
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Impac t s

*The SIS did not address impacts to nignways. It did show the
property tax mill levy _(in 1981=.60 of a mill: a mill is one j'

hundredth of a penny) for cne county road and pridge fund, but ato |

not equate how Umetco sponsored-use corresponded to County and State ]
taxes paid by Umecco.

1

1

5.8.3.8 Public Budgets

Local

Governmental bodies serving the west end include ene County, Nucia, ,

Naturita, and School District RE-2. .In addition, special districts 9

" provide water, sewer, library, recreation, fire protection, ana

related services" (00-821206-05).

Components of the 1982 Montrose County budget or $16,256,123
included: Public Hospital Fund ($8,182,931), General Fund
($2,729,800), Public Welf are Fund ($2,612,405), noad ano bridge Fund
($2,293,740),- Revenue Sharing Trust Fund ($288,127), and Retirement
Fund ($149,120) . Main revenue sources include: property tax, sales
tax, and federal aid: state intergovernmental revenue.

As of 1981, _ ene west end contained 22.6 percent, or $19.5 million ot
- Montrose' County's assessed value. Mining accounced for 5.0 millions

of this assessed' value with most of the acctvity taking place in ene

west end'(00-821206-05:66).

In 1981, tne Montrose County property tax rate was 22.77 mills and
L

the RE-2 school district rate was 44.51 mills according to the EIS.
Additional property taxes weru assessed for the Naturtta and Nucia

,

' - " fire improvement districts for water, sewer, and fire protection".

Impact s

The EIS states that construction wtil add 7.5% to the work torce;

meaning 79 newly employed workers of which 33 are the "in-migrant"
construction workers. This increase in ene labor force will
generate increased revenues (benefits) that are expected to of fse t
costs (00-821200-05:90).

Closure of the miti would lead to an out-mtgration of cne'laoor

L force, therefore, reducing ene revenue base for all local forms of
| tax. The result would be increaseo taxes for enose wno remain and

financial stress for the tax districts--particularly those that have

| recently financed capital improvement projects (00-ozi20b-05:90).
1
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.

: As stated. in etie SIS and the aDove review, tne present sewer systems ,

'
N are adequate for current and near term growth. This includes tne

- expected. influx of 33 worners for ene construction or cne Spring
Creek Mesa disposal-area. In 1982, the combined systems were
operating at 53% of capacity (00-821206-05:09).

I

h However, if substantial growth did occur in the , future, Neturita *

would need to upgrade its collection system to. accommodate sucn',
,

growth. If the mill ceased operations, the outmigration after
reclamatton would decrease the town's tax base, therefore,'

potentially jeopardizing the financing of the sewer districts,

5.8.3.6 Schoolsm

Local.

The SIS observed that the West End School District (RE-2) in 1951
-l operated at less than half (627. pupils) of their peak enrollment at

1,342 in 1960-61 (00-821206-05:b2-o3).

While .the school buildings have ample space for posstDie growth, the
SIS. states that there are two current fiscal proolems related to tne*

, ,
unstable nature of the economy in a mining conununity. First, the

Naturica junior hign school and Uravan elementary school were ouilt
.

as temporary bui.1 dings during the uranium boom of the 1950's.
.

Having an expecte'd life or twenty years, tne scnools now cost tne
district additional funds for maintenance. Second, student turnover'

7- in the schools varies from 26 to 33% (z3-760y00:99). 'ints flux

"

requires that teachers spend extra time orienting students,
..j therefore, requiring a low pupt1/teacner ratto. Ine flux also manes

it.-dif ficult to plan for the upcoming school year, compounding tne
fiscal problem (00-821206-05:62, 2J-7009u0:99).

Impacts -

The schools have ample capacity to absoro increased enrollment
" resulting from construction and operation of the Spring Creek 01esa

disposal area factitty (00-821206-05:00-69). ettil snutdown would -

compound the School District's fiscal problems and decrease
enrollments after reclamation (00-521206-05:09).-

) 5.8.17 Highways

Local
2:,

l The Comprenensive Development Plan observed enac Western tionerose
County contains four highways classified as major collectors:
Highway 90 and State Highways 97, 141 and 145. Ali are on ene
Federal ' Aid Secondary System except for portions of Highways 90 and
141 inside the corporate limits of Naturita which are on ene Federal.

Aid Primary System (20-780900:76-77).*
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<

6.0: INTRODUCTION. j
. ('

c .

*

.

. The. f ollowing- findings - of - f act, conclusions of law and. order apply; 1.

to;the Matter.of the Application of Umetco Minerals Corporation for 1

renewal and amendment of radioactive materials license SUA-673 for j
th'e;Uravan Uranium Mill and associated facilities pursuant to.the j

' Colorado " Rules- and. Regulations Pe rtaining to Radiation Control" 1
'

s; (the " Radiation Rules", 6 CCR 1007-1-1 et seq.).

6.1 FINDINGS- OF FACT'

6.1.1 INTRODUCTORY FINDINGS |

, F 1. . The Facility and Site*

,

Umecco Minerals Corpor'ation ("Umecco"), through its parent.
corporation, Union Carbide Corporation ("UCC") has owned and
operated's uranium / vanadium mill at Uravan since 1928.

'

The Uravan Facility. is . located approximately 90 miles southwes t .of
Grand Junction, Colorado, along State Road 141 in Montrose County
within the canyonlands section of the Colorado Plateau. The mill is
situated along the canyon of the San Miguel River and recovered-
uranium and vanadium from ores mined underground in the Uravan .

JMineral Belt.
;

The mill facility is divided into two parts. The B Plant is locatedc
on- a canyon plateau bench where Rieroglyphic Canyon joins the Sano

; Miguel River. Ore arrived by truck:and was placed either in a
storage bin or selected stockpile. At the B Plant the ore was

!- crushed, ground and leacued by acid. The tallings disposal areas
and raffinate spray evaporation were located southwest of the r

B ~ Plant on the plateau.

The A Plant is directly below the B Plant on the canyon floor beside
the river and adjacent to the town of Uravan. Uranium-vanadium
separation by ion exchange and solvent extraction, product drying
and packaging, and maintenance work occured at the A plant.

.

The town of Uravan, extending in both directions along the river-
- from the mill, is also UCC/Umecco property.

|- .

I

Il
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|
|
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5.8.3.9 Social Impacts
,

l. . '
Local !d

a
The " West End" economy is dominatec ey mining witn its ooom-ouse
cyclical nature'.. In addition, the population is .relatively small,-

contributing to a frienaly rural atmosphere. Currently a core or
,.

f" long-time residents exists along with a more transient population
Iq that has dwindled with the recent economic times. (00-820331-14,;

, . .00-821206-05) It is estimated in Crises in-the West End' that 'in
j; - April of 1981, 64% or 6VO uranium incustry employees". were '
(? - unemployed, with an additional 214 supposed-business employees also'

.l~ .being. layed off. In all, Crises in'ene West End estimates 37% of.

::s the total population of the " West End" is directly affected by this
N present ' bust" period (00-820331-14).
<g

'

Crises in the West End further states: "In ' human terms , the' result s
of extensive unemployment- are hign levels or strets and loss of
sense of community". Residents are experiencing a loss of security,4

[E anxiety about cne future, and increasec depression. Paysteal ano
mental health problems result, including alconolism and suicide.

t Many of these symptoms are documented to be already occurring in tue
$, West End. 1he most' telling are the ten suicides in ene last ten

| monens (00-820331-14:iv).
,

-

Local
. , _

'
-_

;, Reclamation of the existing f actitty and construction ano operatton
b- of Spring Creek Mesa would help mitigate social stress Dy reducing
"

the umemployment race. Project ceasation would aggravate an already
m stressful situation by putting 250 of 500 mining employers out of
| ; work (00-821206-05:91) along with a corresponding numoer of support
u people (00-821206-05:91, 00-820331-14).
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Dr. Robert | A. Arnott presided as _ hearing of ficer for the Department
and was , counseled- by Edwara R. Martinez, Colorado Department of
Law. Appearing on behalf of. the Radiation Control Division were !

Richard L. Grif fith and Adonis A. Nebiett of the Colorado Department |
o f Law. _' Henry W. Ipsen and Linnea N. Brown of Holme, Roberts 6 Owen~ j

-

appeared ~ on behalf of UCC/Umetco. Margaret Puls appeared on benait |

of FUTURE. Frances M. Green appeared on behalf of the National
y

Wildlife Federation. Roy. Young appearea on penait of Sierra Club.
'

Robert E. Yuhnke and James B. Martin appeared on behalf of the
Environmental De fense Fund. John .A. Broons appeared on benali or
Montrose County. John F. Peeso appeared on behalf of- the' Western .i

Small Miners As sociation.

On December 9, 1983, the State of Colorado filed a complaint, whien
was twice amended, against Union Carbide Corporation and its
wholly-owned subsidiary, Umecco Minerals Corporation. In the
complaint, the State sought recovery for natural resource damages
and responseicosta, among 'other claims. Final action in the
licensing proceeding was held in abeyance pending the outcome of
negotiations in the lawsuit. Negotiations resulted in sectiement or
all claims which is embodied in the Final Consent Decree, Order,
Judgement, and Reference to a Special Master Filed in _ the United
States Distric t Court , Civil Action No. 83C2384, State of Colorado,
Plaintif f, vs. Union Carbide Corporation, A New York Corporatton,
and- Umecco Minerals Corporation , a Delaware Corporatton , Detendants ,

' _ (hereaf ter " Consent Decree") and related Appendices 1 througr. VII
entered by Judge ' Jim R. Carrigan.

Certain positions taken by the Radiation Control Division in the
May 22,1984, Preliminary Executive Licensing Review Summary (PELRS)
and at the licensing hearing have in part changed due to new
information and analyses generated in the course of negotiation in
the lawsuit. Consequently, the Department reopened the
administrative record for the purpose of receiving and considering
comments on_ supplemental informatton generated since tne close or
the administrative record. A supplemental record including the
Consent Decree was made available for review and comment. The
comment period on the supplemental record closed Dece'mber 4,1986.,

The record in this matter includes the hearing transcript; all
written and graphic documents presented by the applicant, parties,
agencies and the public whicn were accepted into the record; the
Consent Decree and appendices; all comments received from the public
and local, state ano federal agencies, including in particular the
comments of the parties to the licensing action and the U.S. Nuclea r
Regulatory Commission and U.S. Environmental Pro".ection Agency.

The Final Licensing Statement ("FLS") summarizes the Radiation
Control Division's licensing delioeration based on the record.

.
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F 25 License History
.

E Licensing of the _Uravan Facility began in 1948 with the issuance of
h a Radioactive Materials License by' the AEC. The'old number was
N changed in 1963 'wnen' the AEC issued the ortginal SUA-673 license to
[ UCC. On February 1,1968, af ter seven amendments by the AEC, 4

[ . jurisdiction was transferred to the State of Colorado pursuant to an ;

H Agreement with NRC. ,

x

y Since February 1,1968 Amendments 8 througn 23 have been issued to
j, UCC or Umetco. ' Radioactive Materials License SUA-673 expired July
E 31, 1975. In compliance with the Radiation Rules, Union Caroide.

applied for renewal June 20, 1975, more than 30 days prior to the"
,

YL expiration date, and continues to operate under a valid license
9 pursuant to the "timelf renewal" provision of the Radiation Rules,
g Between 1975 and 1986, License SUA-673 was periodically updated with
i respect to plant operations, while cleanup and reclamation plans
j remained under consideration.-

E] By letter dated March 31, 1982, UCC submitted, at the request of cne
,; Department, an updated application for renewal of a radioactive

materials _ license to possess and use source materials at cnelt'

b existing mill in Montrose County. On April 2, 1984, Umecco Minerals
Corporation was formed by UCC. Amendment 20 was issued effecetve

3
- upon the transfer to Umetco, although financial assurance

p arrangements remained unchanged pending renewal action.
.

it - Amendments 21, 22, and 23 to License SUA'-673 were issued during the
W course of deliberation on this licensing action. Amencment 21

y approved modified procedures for non-operating periods.
'i Amendment 22 required an irrevocaole letter of crecit for financial
- - assurance. Amendment 23 authorized construction of two lined waste

cells. Amendment 22 was appealed in total. Amendment 23 was
., appealed in part.

- F 3. Licensing Hearing and Record

? In compliance with the requirements of 6 CCR 1007-1-3 and of s

Sections 24-4-104 and -105, CRS (1982) and 25-11-103 and -104, CRs
~,

(1982), a hearing was conducted by cne Colorado Department of Healen
for the purpose of receiving evidence, testimony, and puolic comraent
on the application of Umetco.

A public hearing was held on the application of Umecco on August 21,
22, and 23,1984 in Nucia, Colorado, and on November 19 and 20, 1984;

y in Montrose, Colorado. Close of the record for those segments of
the hearing relating to Reclamation of Existing Tailings and Wastea

- Disposal Sites and Public Health ano Environmental Issues was
[ September 14, 1984. The record closed for that segment or ene
; hearing relating to New Tailings Impoundments / Spring Creen Mesa ano

Other Relevant Issues on December 17, 1984..

.
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y F 6. - . Environmental Lepact As sessment
,

Based upon (1)- conformance to Part III of the Radiation Rules, in
particul'ar b CCR 100 7-1-3. 8. 8 and -3.10. 6, (2) conformance to
Department policies and regulatory guides for protection of the
environment, and (3) the Department's independent, documented
Environmental Assessment (Section 5 of the FLS), the Environmental
' Report and supporting documents are suf ficient for tne Department to

^

evaluate the short-term and long-range environmental impact of the
project and activity so tnat' the Department' may weign environmental,. -
economic ,' technical, and other benefits agains t environmental costs ,

.'

' while considering available alternatives (6 CCR 1007-1-3.8.'8). *

F 7. Mill' Decommissioning and Decontamination

To bring under control radioactive and hazardous materials dispersec
by past activities and to prevent loss of control by wind or water
erosion or other means' of disturbance in the future, basec upon
evaluation of UCC/Umecco's submittals and commitments in LC 11.1,
Sections 4 and 5, and relying in particular on Table 4.1.2-1 as used
variously throughout Section 4 of LC 11.1, Proposed cleanup of ,

contaminated s tructures, soils and sediments will meet the ,

objectives of the Uranium Mill Tailings Radiation Control Act, as
amenceo (92 Stat. 3021) of the Radiation Rules. and of Department
policy with respect to radiological and non-radiological hazards to
the puolic health and safety.

Based:upon written assurances by UCC/Umecco in the licensing record,
iin particular' LC 11.1, and based upon the consideration in Section 4

of the FLS, the senecule of mill area decommissioning prescrioed in
Section 4.6 of LC 11.1 is appropriate and suf ficient to ensure
effective and ef ficient decommissioning of the A- and b plant areas,
ore stockpile area, barrel storage area, heap leacn site, scrap
equipment yard, town and adjacent areas, anc ancitiary areas.
Umetco's 1984 plan for decommissioning the mill includes removal of
all equipment and structures, demo 11 tion and removal of concrete
structures, and decontamination and removal of salvageable items
(00-841009:20).

F 8. Reclamation
.

L To-achieve isolation of radioactive and nazardous materials for
thousands of years without active maintenance and to achieve the'

other objectives of Criteria 1 through b of Schedule E, Part 111, o r
the Radiation Rules, based upon the August 1984 hearing transcript
and numerous State and party documents, inclucing out not limited to
Section 5 of the FLS, the remedial action program in LC 11.1 to
remove radioactive and nazardous materials ceposits anc reslaues
from the San Miguel River Valley and non-repository areas of Club
Mesa is necessary and apppropriate.

Based upon written assurances in the Consent Decree and its
appendices, tne senedule of solic wastes remedial aceton prescrioed
in Section 4 of LC L1.1 is appropriate and sufficient to ensure
ef fective and ef ticient reclamation of the Atkinson Creen Crystal

Disposal Area, Club Ranch Ponds area, River Ponds area, Club Mesa
Tailings Piles, Cluo Mesa Spray area, and otuer areas to be
reclaimed.

,- - , - - .- .. . _ - - .
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p '6.1.2: RADIOACTIVE MATERIALS LICENbE 660-02S '

a- F 4; |_Authorizarians'
,

9
'g Based upon independent tecnnical evaluatton, including but not
;? limited to Sections 4 and 5 of the FLS, and having determined f

d -(1) that Umecco is qualttied by reason of training and experience ~ to ;

}} . use'the material in question for the purpose requested'
(6 CCR 1007-1-3.9 31), (2) that Umecco's proposed equipment,ij )

__ facilities, and procedures are adequate to minimize danger to public4 <

p . health'and safety.'or property (6 CCR 1007-1- 3.9.2), and (3) that
Y4 issuance of a license will not be inimical to the health and safetyy of the public (6 CCR 1007-1-3.9.3), the Department Itnds that the .

'c iction called for is ' issuance of Radioactive Materials LicenseT.'

d. 560-02S ( the " License").
"

h{y
<

.The License authorizes Umecco to use uranium and ' chortum series
radioactive materials described in License Conditions (LCs) 6.0,

@ 7.0, and 8.0 for the purpose stated in LC v.0 at the location
;d- specified in LC 10.0.
t'i
& As specified in LC 10, the "Uravan Facil'ity" means tnose sites and
k areas considered to be disposal and source control , areas including
?j . the Atkinson Creek Crystal Disposal area, the Cluo Ranen Ponds area,
/ -- the River Ponds area, the tailings piles, tne Club Mesa area, Mill

p, Areas, the Town and adjacent areas, and anctilary areas, all as
e; described in the Uravan Uranium Millsite Remedial Action Plan
k (" RAP"), and any otner place where work is planned pursuant to tne j

3 RAP. The RAP is included as LC 11.1 in the License and is attacned
'

Q as Appendix I to the Consent Decree.
3
I.j Issuance of _ the License supersedes License No. SUA-673, all
F, -- amendments to SUA-673, and all nearing requests and/or appeals or

any amendments to SUA-673.

F 5. Safety During Activities
(t

k.) Based upon (1) conformance to Parts III and IV or tne Radiation
Rules, (2) conformance to Department policies and regulatory guides,,

ty for protection of ene public health and satety, anc (3) cne
[y Department's detailed , independent , documented Safety Evaluation
g .(Section 4 of the FLS), the operational, inspeccion, and

% record-keeping procedures prescribed by the License, in particular
i

h the licensee proposals and commitments incorporatea oy reterence in '

7.] the License, are suf ficient and necessary to fully protect worker I

; and public healtn and satecy anc meet all regulatory requirements.

|
,
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Criterion 1--The Spring Creek Mesa site is not on an optimal
. geologic setting. The broad objective of isolating the tailings and

associated contaminants trom man and the environment-for thousands
~

of years is noc met by-lknetco's impoundment design. (Tr.-2, Vol .
'II,: pp. 3 24-339)

-

Criterion 2-The existing tailings disposal f actitttes are at
capacity. . If operations were to continue at Uravan, a new disposal
facility would be necessary. The proposed Spring Creen Mesa
disposal facility does not involve the proliferation of small waste
disposal sites. (Tr.-2, Vol. II, p. 339),

= Criterion 3--Sandstone bedrock in the proposed disposal f acility
area precludes f ully emplacing wastes below grace. The proposed
facility would to the maximum extent reasonably achievable be
emplaced melow grade. (Tr.-2, Vol. II, p. 340)

Criterion 4--Criterion 4 sets forth site and design features that
,

shall be adhered to wnetner tailings are utsposeo of above or below |
grade. The license application fails to meet this criterion due to i

deficiencies in at least two design f eatures, reclamation slope ' i

steepnes's and adequate reduction of water erosion to negligible i

- levels. (Tr.-2, Vol. II, pp. 340-341) |

- Criterion 5-Criterion 5(a) states, "In no case shall seepage of
toxic or- radioac'tive materials result in signtricant pollutton.
Significant pollution'is deterioration of existing groundwater -|

supplies f rom their current or potential use." Umecco nas failed to |
,

-

demonstrate how this minimum standard is met. (Tr.-2, Vol. II, ,

pp. 341-345) !

. The existing water supply on Spring Creek Mesa has been used f or )!
stock watering and with treatment has a potential use as a domestic j
water supply. (Tr.-2, Vo l. I, Brogden Testimony; Tr-2, Vol. II, i

p. 280) The disposal cell design proposed by tknetco would impair
these present and potenttal uses based upon near- and long-term
seepage and infiltration calculations. (Tr.-2, Vol. I and II, Junge

,

and Stephens testimony.) i

Criterion 6-Criterion 6 requires that at least a enree meter
earthen cover be placed over the tailings impoundment at the end of
milling operations. The time required f or dewatering will not allow
for cover emplacement at the close of operations. tknetco has not I

demonstrated that cover disrytion will not occur due to
dif ferential settlement, weathering or other mechanisms over ,,

long-term intervals. Criterton b has not been met. (Tr.-2,

Vol. II, p. 345)

Criterion 7--Umecco has not demonstrated that release or airoorne
ef fluents would be reduced to as low as reasonably achievable.

Criterion 8--Umecco has not demonstratec. clear title to the proposeu
,

impoundment area nor to subsurface mineral rights. (FLS , page 5-10 3)

The application for license amendment authorizing construction ot a
new tailings disposal facility on Spring Creek Mesa should be denied.
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K F 9. -. Surface Water .1
1 1

hA To minimize impacts to surf ace waters f rom the Uravan Facility, f
]. based upon~ extensive analysis by the. Radiation Division in 7

-

;] . conjunction with the Water. Quality Control- Division and ERI Logan, |* . Inc..' sero point discharge to surface waters is appropriate and

? attainable, as provtaed in Section 5.0.1 of. LC 11.1 and in LC 24.1. 1

[ Further the surface water monitoring program prescribed by
y Addendum A of LC 11.1, including prescriDed biological monitoring,
$, is necessary and appropriate to assure that impacts from non point

.

I - pollution are mitigated to the fullest extent.
3; |
f ' F10.- Ground Water-
2, '

W To correct existing contamination of ground waters to tne maximum
I1. extent practicable, based upon extensive analysis by the Radiation

k Division in conjunction with the Water Quality Control Division and
i7 independent hydrology consultants, the remedial action program in

{ - Section 5.4 of LC 11.1' to mitigate and controi impacts or
.;;.= radioactive and hazardous constituents in ground water beneatn Club

j. Mesa and in the alluvial, Kayenta-Wingate and all. otner aquirers or
the San Miguel River Valley is necessary and appropriate. i1

g, . 1,

.

5' 6.1.3 FUTURE OPERATIONS
)-

h Fil. Existing Mill
s

To ensure that any future operactons are in: full compitance witn all.,

2. applicable standards, based upon the independent, documented
t' - evaluation in Section 4 of the FLS (the Safety Evaluation) ano

[
- Section 5.5 of the FLS, LC 18.0 is included in the License. LC 18.0d

requires that, excluding production or urantum concentrate product
4 from uranium / vanadium liquors currently scored on site, the licensee ~)

shall octain prior autnorization oy license amendment trom-the I

( Department before storing or crushing ores or retining or procucing
? uranium or vanactum proouct or enanging any part or the Uravan |
1 Facility from stand-by status.

-|w
F12. Spring Creek Mesa Amendment Appiteation |

*
1

2
|i ' Based upon (1) Part III of the Radiation Rules, in particular |

i 6 CCR 1007-1-3.8.8 and -3.10.6, (2) Department policies and |

j regulatory guides for protection of the environment, and (3) the )
4 ' Department's independent documented Environmentui As sessment

I,

(Section 5 of the FLS):,

The proposed impoundment design is insuttletent to guarantee
long-term control of toxic and radioactive materials.

,

The proposed impoundment design fatis to demonstrate that tne !,

V objectives and criteria of Schedule E, 6 CCR 1007-1-3 will be met |''

(Tr.-2, Vol. II, pp. 321-350). j

..
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Those obligations mirror tne reclamation activities imposec Dy the [
f license and are subject to enforcement ey court order and stipulated

penalties as provided for in Section XVIII ot ene Consent Decree.
,

The Surety f or Performance, Section XV11 of the Consent Decree and
the Consent Decree is sucn other evidence of initial and continued ,

financial responsibility as may be required by the Department and is
considered adequate to satisfy tne Department enat tne requtrements
of 6 CCR 1007-1-3.9.4.1 are met. ,

- F14.- For Lona Tern Monitoring and Maintenance {

A long-term monitoring and maintenance f und is required by b CCR ;

1007-1-3. 9.5 an d 3.10. 6. 3.
!

UCC/Umetco have obligated themselves by terms of Section IV(G) ot
the Consent Decree to posting a fund tor Long-Term Monitoring and
Maintenance of the Uravan Factlity. As permitted oy 6 CCR -

.007-1-3.9.5, suen fund is to be based upon an assumed real rate of-

2% per annum. UCC/Umetco have the burden ot demonstrating to tne -

Department that such assumed rate og return is appropriate.

Until termination of the Consent Decree, enforceability provisions
of the Consent Decree provide financial assurance to cae state wnten '

is equivalent to that which would otherwise be required by the
Department . The. obligations embraced by UCC/Umecco in ene Consent

!
Decree are subject to enforcement by court order. The United States
Supreme Court has ruled that a bankruptcy crustee may not aoandon a

. hazardous waste site witnout imposing conditions to protect nealtn
and safety and a trustee may not abandon property in coacravention
of reasonable health and safety laws. Midlantic National bank v.
New Jersey Department of 'avironmental Protection,100 S.Ct. 755, so |
L. Ed . 2d 8 59, 2 3 E . R.C. .''.3, 10 E . L. R. 20278 (1/ 2 7 / 86), Renrg. Den. -

106 S.Ct.1482, 89 L.Ed. 2d 736 (3/24/60). Ine ooligations for

remedial actions imposed by the Consent Decree, LC 11.1 and license
require performance oy UCC/Umecco of actions cnat are reasonaoly {
designed to protect the public health, weitare, environment and
safety from identified hazards. Suen obitgations are not a money
judgement.

A long-term monitoring and maintenance fund must be established oy
UCC/Umecco by the time UCC/Umecco petitions tor termination ot ene
Consent Decree.

6.1.5 REGULATORY INTERRELATIONSHIPS

F15. Relationship Between License and Consent Decree

The State of Colorado, Union Caroide Corporation, and Umetco
Minerals Corporation entered into and jointly moved for entry or a
Final Consent Decree, Order, Judgment and Reference to Special
Master in settlement of all claims raised between them in State or
Colorado v. Union Carbide Corporation and Umetco Minerals
Corporatton, Civil Ac tion No. 83-C-23o4 Tne parties to the
litigation agreed that the Consent Decree snail apply to and oe
binding upon each of the parties, their agents, employees,
successors in interests and assigns.

__ _ .__ , _ _ _ _ _ _ _ _ _ . . _ _ _ . .
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7.- 6.1.4 FINANCIAL ASSURANCES i

V- F13. For Decommissioning, Decontamination, and Reclamation

Financial assurance for decontamination and decommissioning, i

^; reclamation ano stapiltaation, and revegetation is required oy 6,CCR

j 1007-1-3.9.4 and 3.10.6.3.

j Reclamation was previously assured by Union Carotoe Corporation Dy
' Tinancial Assurance Test in a Reclamation Surety Agreement entered
i into on September 22, ly81 as provided by xadiation Control Division ;

: " Policy on Financial Assurance Tests for Source Material Mill
Radioactive Materials License" Revision 1, ef fectiva |e

[ October 31, 1983. '

< .

'
J Union Carbloe has not demonstrated its apility to continue to meetL
J the Financial Assurance Tests. Tne Reclamation Survey Agreement

dated September 22, IV81 is therefore null and void.

4
It is required that the reclamation activities prescribed by the

4 license and committed to in the Consent Decree and RAP are subject .

3 to the provisions of Section XVII of cne Consent Decree, watch
j, defines financial assurances. The cash postings, the full oreadtn

~ of the Consent Decree, and the obligations of UCC and Umeteo
f thereunder provide financial protection during the initial two years
j wnich is equivalent to enac wnien would otherwise ce required oy cne
1 Department. Full surety is required during every suosequent year.

The Department expressly adopts and incorporates herein oy reterence*

? the financial assurance mechanisms or Section XV11 of tne Concent
d Decree.
; !.

,

'

For the limited purposes of radioactive materials License 660-U2S
and the Consent Decree " Full Surety" is deitned as tne completeo
posting by UCC/1kaetco of such caan, and/or financial or insurance

,
instruments and/or meeting Dy UCC/Umecco or sucn financial tests, as ,

are acceptable to the State pursuant to Section XVII of tne Consent#

Decree in an amount whten is at least equal to the net present valuep
of the projected cost of all of Cne remaining Worn calculated as

,

though it would be pertormed by an independent contractor. ,

Union Carbide and Umecco have agreed to timely finance the remedial
1 activities identified in the RAP and the purety for Performance at

3 their own costs. This commitment is made in a binding Consent
i Decree, Order, Judgment and Reference to 8pecial Master in Case
" No. 83C2384.

4

The Unitec States Supreme Court has ruled tnat a Dankruptcy trustee
may not abandon a naaarcous waste site witnout imposing conditions'

to protect health and safety and a trustee may not aoandon property<

in contravention of reasonaDie health and sarety laws. Mtalantic
National Bank v. New Jersey Department of Environmental Protection,
10 6 S . Ct . 75 5, 88 L. Ed . 2d 85Y, 23 E.R.C. 1Y13, ib E.L.K. 20275
(1/ 27/86), Rehrg. Den. 106 S.Ct. 1482, 89 L.Ea. 2d 736 (3/24/06).e

The obligations for remedial actions imposed of the Consent Decree,
! LC 11.1 and license require performance by UCC/Umecco of actions ,

that are reasonably designed to protect tne puo11c healtn, weitare,
environment and safety f rom icentitled nacards. duen obitgations'

are not a money judgement.
.

-| 9- y *- t 6 M 9- e t , ww w
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6.2 CONCLUSIONS OF LAW
.

On the basts of tne recoro, the above finctngs of tact, ano tne
applicable statutes and regulations, the Department hereby concludes :

,

C 1. The Department as empowereo co tssue ractoactive materials
licenses. Section 25-11-101 e t, seg . CRS (1982 and 1986 Supp. ) and'

6 CCR 1007-1 eji s ea.

C 2. Umeteo is qualified by reason or training and expertence to continue
use of the material in question for the purpose requested in their
license renewal appitcation in accoroance witu tne regulations in
such a manner as to minimize danger to public health and safety or
property. 6 CCR 1007-1-3.9.1.

C 3. Umetco's renewal application and proposed equipment, facilities, and
procedures aodresseo enereta are adequate to mtntmize danger to
public health, safety or property. b CCR 1007-1-3.9.2.

.

C 4. The issuance of the renewal Itcense will not be intatcal to tne
health and safety of the public. 6 CCR 1007-1-3.9. 3.

C 5. unetco's license renewal appitcation and supporting oocuments
clearly demonstrate how the criteria of Schedule E, 6 CCR 1007-1-3
are met. b CCR 1007-1-3.10.b.5.

,

C 6. The financial surety requirements of 6 CCR 1007-1-3.9.4 have been
met by the provisions of tne Consent Decree.

C 7. Acceptance of financial assurance provisions of Section XVII of tne
Consent peeree surety provtston is in the best interest or tne
citizens of the State of Colorado.

C 8. UCC/umetco must estabitsn a long-term monttoring ano maintenance
fund pursuant to Section IV(C) of the Consent Decree.

C 9. The State of Coloracu. Union Carbtoe Corporatton and Umecco ninerals
Corporation are parties to and bound by the terms of the Finsi
Consent Decree, Order, Judgment, anu Keterence to Special Master
entered by the U.S. District Court for the District of Colorado in
State of Coloraco v. Union Carbide Corporation ano Umeteo Minerats

Corporation, Case No. 83-C-2384

C10. The proceedings and the renewal or tne Itcense to Umecco meet the
requirements of 42 USC 2021(o).

C11. Umecco has not commenced construction of the proposed new otsposal
facilities at Spring Creek Mesa. 6 CCR 1007-1-3.9.7.

C12. Umecco's Spring Creen Mesa disposal facility amenoment appitcation
and supporting documents fail to clearly demonstrate how the
requirements ano objectives or Seneoule E, b CCK 100/-t-J nave Deen
addressed. Specifically, the objectives and requirements of.

Criteria 1, 4, 5, b, 7 and 8 or schedule E nave not oeen met.
.

..y - . , . . . , . . .
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Upo) entry cf t03 Consort Decree by the crurt, rcot%ctiva matcrtcisg
license 660-02S shall become final unless appealed by a non party to"

- the Consent Decree. Ihnetco and UCC sna11 oe deemed to nave watveo
their rights to administrative and judicial review under state law

'

I of all license matters upon entry of the Consent Decree. See
;j Section XV(A) of the Consent Decree.
N
e Any future modification of the license wnich is not inconsistent

# with the terms and conditions of the Consent Decree and related
Remedial Action Plan (RAP), initisted by tne State or the itcensee,

4;; shall be subject to the. administrative and judicial review
5 procedures established by state law. See Section XV(C) of the

7[.
Consent Decree.

a

7 The Consent Decree at Sections XIII and XIV contains dispute

1 resolution provisions that may be invoked to address a proposed
license modification by the state wnich is believed to be'

La inconsistent with the provisions of the RAP. However, snould a
,; non party to the Consent Decree sireK to participate in resolutton or
b the dispute, the matter shall be subject to the administrative and
N judicial review procedures established by state law. See Section
'l XV(C) of the Consent Decree.

The licensee's right to invoke the dispute resolution provisions ot
the Consent Decree shall not foreclose any rtgnts of non-parties to

.j
' resolution of the dispute in an appropriate forum. See Section

the Consent Decree under state or federal law to participate in
d
G XV(E) of the Consent Decree.
1

} Disputes regarding the effect of subsequently enacted or promulgated
statutory, or regulatory enanges, state or federal, upon ooligationt.-

embraced t'y the Consent Decree or RAP which require modification*
-

i thereof, may be addressed by the dispute resolutton mecnantsms ot
the Consent Decree. However, should a non party to the Consent4 .

Decree seek to participate in resolution of a dispute, tne matter( ~

i shall be subject to the administrative and judicial review
'j procedures established by state law. See bection XV and XXIX of cne
4 Consent Decree.

i The Federal District Court for the District of Colorado expressly;,

? retains jurisdiction over UCC, Umecco and tne state and tne Consent
f Decree for purposes of ensuring compliance with the terms and

provisions, to consider amendments under Section XXVII ano to' -

t adjudicate disputes as provided in Section XIV of tne Consent
I Dec re e. See Section XXXIV of the Consent Decree.

The license and Consent Decree are two separate but related4

documents with considerable overlap in coverage. Requirements

imposed by license condition are otten mirrored by obligations
- undertaken and embraced in Consent Decree and RAP. The State

retains all enforcement mechanisms under state law and has
alternative enforcement mechanisms under the Consent Decree. Tne
license may be modified without regard for the Consent Decree it
such modification is not inconsistent wien ene terms and provisions
of the Consent Decree.

,

f ' a , ,
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Page i of vi

RADIOACTIVE MATERIALS LICENSE
.

TABLE OF CONTENTS ,

.'
!

1.0 LICENSEE NAME |
t
t

2.0 LICENSEE ADDRESS

1

3.0 LICENSE NUMBER & AMENDMENT NUMBER -

2

4.0 EXPIRATION DATE
-

5.0 REFERENCE NUMBER

AUTH0RIZATIONS

_6. 0 RADI0 ACTIVE MATERIALS

7.0 CHEMICAL AND/OR PHYSICAL FORM
.

S.0 MAXIMUM QUANTITY LICENSEE MAY POSSESS AT ANY ONE TIME

9.0 AUTHORIZED USES ,

10.0 UTHORIZED PLACE OF USE

11.0 LICENSEE PROPOSALS AND COMMITMENTS (" REFERENCED DOCUMENTS")

12.0 GENERAL 00NDITIONS
,

12.1 DEFINITION OF TERMS

12.2 OBTAIN PERMITS OF OTHER AGENCIES

12.3 COMPLY WITH PERMITS

12.4 STATUS OF REFERENCED DOCUMENTS ,

L 12.5 SEVERABILITY

12.6 HAZARDOUS RELEASES
'

I|

12.7 ~ WRITTEN APPROVAL
*

I 12.8 LICENSE CONDITIONS MODIFY REFERENCED DOCUMENTS

13.0 OWNERSHIP AND CONTROL
l'
L 13.1 NOTIFICATION OF INTENT

13.2 DEPARTMENT AUTHORIZATION REQUIRED
i .

'

13.3. TRANSFERABILITY

_ . _ - _ _ ._ _ . _ . - . . . . . . _ .__ . - _ . _ _ . _ - _ _ . .
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. C13. The proposed Spring Creek Mesa disposal f actitty oesign is not

adequate to minimize danger to public healtn and safety oc
property. Issuance of a itcense amendment f or ene proposes spring

bq - Creek Mesa disposal facility would be inimical to the healen and :

safety of the public.; ;
.,

N
f CIA. UCC/Useteo shall be deemed to nave waived tnear rights to '

ei administrative and judicial review of License 660-02S, with the
{j exception of the aspect or tne Order issuco nerewitn wnten dentes

.

; the application for authorisation to construct a new tailings i
f acility at Spring Creen Mesa.

[ C15. Paragraph XXIV (C) of the Consent Decree does not constitute a
designation by the Department ot an area of tne Uravan Factitty as a'

j? permanent respository for low-level radioactive waste materials,
t specif tcally the Denver kadiuta wastes. The Department nas maue no
3 such designation. '

C16. The Colorado Department of Healen nas no autnority to dec Aure a

{y
water-supply and its current or potential uses de minimus. Tr. 2,

. Vol. I, pp. 134-141.

|
f C17. The action called for is issuance or License bbu-02S ano dental or

the application for authority to construc t a new tailings disposal
facility on Spring Creek Mesa.

',

1.4
'

.

.

4

M
|-

.

6.3 ORDER.

!,

7 WHEKEFORE, the Department or Healen snati tssue to Umecco Minerais
Corporation Radioactive Materials License 660-02S, for tne purpose,,

K of uranium product processtag ano conoucting remedial activities at
f| its Uravan Facility. Further, application for authorization to

,- construct a new callings f acility at Spring Creek Mesa is dentou.

DONE 'AND SIGNED this /h day of e .- ., A D 1986.
a,
, ,

,

I* } '

,..,

,

f. [ t; Y ,.y ' f .'

'-

l. Gary G.' K'oetzman ,',

lharing Of ficer

| Colorado Department of Health
p

-
1

;
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|

18.6 OFF-SITE DOSE LIMITS |

18.6.1 Limit s
18.6.2 Perf ormanc e

i

ti 18.6.3 Speci fic - Requirement s |

18.7' BASELINE INFORMATION

19.0 SITE CONTROL AND PEkSONNEL SAFETY i

i

19.1 RESPONSIBILITY I

19.2 . TRAINING
1

19.3 PROTECTIVE CLOTNING<
1

1

19.4 RADIATION WORK PEkMITS

19.5 SHOWERS i

19.6 CONTROLLED AREA RESTRICTIONS
,

i19.7 SECURITY

19.8 POSTING EXEMPTION ,

20.0 HEALTH, SAFETY AND ENVIRONMENTAL PROCEDURES MANUAL

1 ;

20.1 PROVISIONS
'

20.2 REVISIONS
'

21.0 POINT SOURCE AIR EMISSIONS CONTROLS

22.0 AREA SOURCE AIR EMISSIONS CONTROLS ,

22.1 RESIDUE STORAGE AREAS

l

22.2 ROADS

22.3 TAILINGS DUSTING

:23.0 SOLID WASTE MANAGEMENT
t

23.1 SUPERVISION,

23.2 QUALITY CONTROL PLAN FOR TAILINGS

23.3 MAINTENANCE
i

23.4 DRAIN SYSTEMS
t

,
33.5 MILL REFUSE AND EVAPORATION RESIDUE DISPOSAL

|
23.6 TOWN RESIDUES AND CONTAMINATjTgy.ATERIAL

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



m ;;c i . . t ._a< i c ; .h - s,- . .

'

1, , , . . . . . .. , , . ,

'
-

.

|i? Lic3nso No. 650-02S '

t Amendment No. 00 |+ December 19, 1986 ;
Page ii of vi |

t

14.0 USERS
,

!

a 14.1 AUTHORIZATION 1-

l.

R 14.2 LIST
!.

,

'

14.3 AVAILABILITY

14.4 NON-SAFETY ASSIGNMENTS-

h- 14.5 MINIMUM TECHNICAL QUALIFICATIONS FOR RADIATION PROTECTIONIOFFICER

14.6 DESIGNATED ASSISTANTS TO THE RADIATION SA/ETY OFFICER
| .,

-| 15.0 EMERGENCY ACTIONS

15.1 REPORT OF ACCIDENTS,

15.2 EMERGENCY RESPONSE CAPABILITYy
,

15.2.1 Warnina System'
;

15.2.2 Response Plans
* '

15.2.3 Equipmenc !
..

15.2.4 Training'

16.0 FACILITY OR PROCESS ADDITIONS OR CHANCES
,

!17.0 DESIGN AND ENGINEERING

17.1 CENERAL CONSTRUCTION REQUIREMENTS

ri 17.2 SUPERVISION

17.3 FINAL PLANS AND SPECIFICATIONS

18.0 CENERAL REQUIREMENTS FOR OPERATIONS

18.1 FACILITY STATUS

18.2 PRODUCTION RATE
'

18.3 CENERAL MAINTENANCE

18.4 ALARA ( AS LOW AS REASONABLY ACHIEVABLE)

18.5 MANAGEMENT
,
,

i

1
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28.0 ENVIRONMENTAL MONITORING AND ANALYSIS PROGRAM
i

*28.1 PROGRAM
'

L

, 28.2 RESULTS
'

i
'

' 28.3 TAILINGS PILES 1, 2. AND 3

28.4 AIR PARTICULATES

28.5 AMBIENT RADON

28.6' GROUND WATER

28.7 SURFACE WATER -

-28.8 RIVER SEDIMENTS ,

28.9 SURFACE SOILS

28,10 BETA /CAMMA 00NTAMINATION SURVEY

28.11 VECETATION, FORAGE AND FOOD CRUPS |
i*

28.12 FAUNA AND FISH

29.0 SAFETY INSPECTIONS AND AUDITS
:

I ,

29.1 DAILY TAILING INSPECTIONS

29.2 WEEKLY INSPECTIONS
i .

L 29.3 RSO'S AUDIT

29.4 ANNUAL ALARA INDEPENDENT AUDIT

| '

30.0 REPORTS TO THE DEPARTMENT
,

1'
'

30.1 ALARA REPORT

30.2 0FF-SITE RADIATION DOSE REPORT

30.3 LAND USE SURVEY

'

30.4 MONITORING DATA >

|

.

t
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.

[i 24.0- LIQUID WASTE MANAGEMENT ;
1

.

+[c 24.1 SURFACE WATERS j:

. 1

'24 2 CROUND WATERS |.

w
f

); 24.3. SURFACE RUNOFF

I 24.4 ODNTINGENCY PLANS .

? '

24.5 WATER BALANCE !

,

h
'

3 25.0 TRANSFER OF 00NTAMINATED MATERIALS ;
*

,

l' 25.1 MILL TAILINGS
, t

2$.2 ODNTAMINATED ITEMS
t .

h 26.0 GENERAL SPECIFICATIONS FOR INSPECTION AND MONITORING
L

26.1 RECORDS -

t

26.2- LOWER LIMITS OF DETECTION.

'I '

.

|, 26.3 - QUALITY ASSURANCE / QUALITY CONTROL i
.

'

26.4- EQUIPMENT AVAILABLE
:.

L' 26.5 CALIBRATION OF EQUIPMENT !
'

I
1 27.0 PERSONNEL AND FACILITY MONITORING

h 27.1 PROGRAM
,

t 27.2 RESULTS
: i

? e

p 27.3 PERSONNEL MONITORING

27.4 BI0 ASSAY

27.5 MILL AIR SAMPLING.

C 27.6 MILL ALPHA CONTAMINATION SAMPLING

? 27.7 ACTION LEVELS
2

>

s

';

i

1

9

9
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License No. 666-01S
Amendment No. 00 !

,

' lDecembe r 19, 1966
Page 1 of 42 )

UMETCO MINERALS 00RPORATION
1600 UTE AVENUE"
GRAND JUNCTION, 00LORADO

Pursuant to the Radiation Control Act. Title 25, Article 11, C.R.S.1973 as !
~

cmended, and'the State of Colorado " Rules and Regulations Pertaining to
'

Radiation Control", Part III, and in reliance on statements and
representations heretofore made by the licenses designated below,

:1
-

'COLORADO RADIOACTIVE MATERIALS LICENSE NO. 660-02S IS REREBY ISSUED,

Icuthorizing such licensee to transfer, receive, possess and use the
radioactive m'aterial(s) designated below; and to use such radioactive- i

materials for the purpose (s) and at the place (s) designated' below. This'

'
license-is subject to all applicable rules, regulations, and orders now or

'

hereaf ter in ef fect of the Colorado Department ot Health (the " Department")
cnd to any conditions specified below.

f1.0 LICENSEE NAME

UNET00 MINERALS CORPORATION ,

,

2.0 LICENSEE ADDRESS

Regional Address
,

l' 1600 Ute Avenue
,

: P.O. Box 1029
Grand Junction, CO 81502

i Local Address
( P.O. Box 860
j. Nu cia , CO 81424
1

1 3.0 LICENSE NUMBER 660-02S AHENDMENT NUMBER 00
t

'4.0 EXPIRATION DATE Decembe r 31, 1991

5.0 REFERENCE NUMBER SUA-673

,

i
>

, ,n . , , . _ , . ~ . , - ., . , . . , . ~-,..--.,,,n, ,n-, n , . ,.,.--y ...,, -
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;. Amendment No. 00
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3 Page vi of vi

,

i ;

: 31.0 FINANCIAL ASSURANCES '

N
31.1 FINANCIAL ASSURANCE AGREEMENTS REQUIRED

' ;

!,2 31.2 MAIN'!TNANCE OF FINANCIAL ASSURANCE AGREEMENTS -

:) *

( ' 32.0 DECOMMISSIONING, DECONTAMINATION AND RECLAMATION

b
I 32.1 RECLAMATION ASSURANCES
p.
' 32.2 NON-kEPOSITORY AREAS,

M 32.3 AMOUNT OF FINANCIAL ASSURANCE *

v
,

32.4 ANNUAL REVIEW OF FINANCIAL ASSURANCE ARRANCEMENTS-

,

32.5 REPORTINGr.,

32.6 RELEASE OF FINANCIAL ASSURANCES
-

,,

[# 32.7 OWNERSHIP OPTION RESPONSIBILITIES

} 33.0 LONG TERM MONITORING AND CARE

] Annex A METES AND BOUNDS

f Annex B FORMAT FOR REPORTING MONITORING DATA

Annex C DECONTAMINATION OF FACILITIES AND EQUIPMENT PRIOR TO RELEASE FOR
1 UNRESTRICTED USE OR TEKMINATION OF LICENbES FOR RAul0 ACTIVE MATERIAL*

,

, Annex D LOWER LIMITS OF DETECTION (LLD) FOR SAMPLE ANALYSIS

Annex E MONITORING REQUIREMENTS FOR CLUB MESA REPOSITORIES
. .;

'

|1
1-

,

I

, ,
,

#

| ^}

h
| ..

f *T

?
,

9

9

1

1.':
,*

4

' '
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Amendment No. 00
De cembe r 19, 1956 i

Page 3'of 42
!i

.

LICENSEE PROPOSALS AND COPLMITMENTS (" REFERENCED DOCUMENTS")11.0

Except as specifically provided otherwise by this license, the [
licensee shall possess and use radioactive materials described in i-

Items 6, 7, and 8 and 9 of this license in accordance with
statements, representations, and procedures contained in the
licensee's: ,

11.1 Uravan Uranium Millsite Remedial Action Plan (hereaf ter " RAP") whien
is attached as Appendix I to the Consent Decree, Order, Judgement ,
and Reference to a Special Master Filed in the United States
Distric t Court , Civil Action No. 83C23s4, " State of Colorado,
Plaintiff, vs. Union Carbide Corporation, a New York Corporation, '

and Umetco Minerals Corporation, a Delaware Corporation, Defendants,
(hereaf ter " Consent Decree").

11.2 Procedures Manual for Plant Operations at Uravan, dated
Maren 31, 1982, as revised through December 1984 pursuant to LC 20.

,

11.3 Final Plans and Specifications submitted in accordance with LC 11.1,
* when such Final Plans and Specifications become Final Submittals as

defined by the Consent Decree.
' ;

11.4-1 Procedures Manual for Environmental Monitoring at Uravan, dated
March 31,198 2, as revised through December 1984 pursuant to LC 20.-

*11.4-2 When the Quality Control / Quality Assurance, Monitoring and
: Performance Evaluation Plan (Quality Plan) submitted in accordance

with LC 11.1, becomes a Final Submittal, as defined by the Consent-

Decree, the Final Submittal shall replace in full the Procedures
-

Manual for Environmental Monitoring at Uravan designated as
LC 11.4-1.

11.5 Financial assurance requirements stated in Section XVII of tne
Consent Decree, which shall, upon becoming fully effective,
replace in full the Reclamation Surety Agreement, dated September
22, 1981, as revised pursuant to LC 32. ,

11.6 Long term monitoring and maintenance requirements as stated in;.
Section IV(G) of the Consen't Decree, as may be revised pursuant to
LC 33.

.
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E Lic:nso No. 6t0-02S
$8 Amendment No. 00 !

g Decemoe r 19, 1986 |
L Page 2 of 42

?^ '

AUTH0RIZATIONS !
b
*

6.0 RADIOACTIVE MATERIALS
'

i
Naturally-occurring uranium and thorium series radionucitdes, int

particular natural uranium, thorium-230, radium-226, and their
,

!j radioactive decay products.
0

( 7.0 CHEMICAL AND/OR PHYSICAL FORM

Product (yellowcake) and uranium product concentrates, milling and.

I cleanup residues, including tailings, ' evaporation crystals and
,

; sludges; milling refuse, including decommissioned equipment and-

building materials..

m
p. 8.0 HAXDMUM QUANTITY LICENSEE MAY POSSESS AT ANY ONE TIME
F i

12,500,000 dry tons (11,000,000 metric tonnes) of tailings or other
residues; unspecified quantities of milling refuse; up to 4,100,000e

lj gallons of urar,ium concentrate liquors currently scored on site; and
; 333.512 pounds of uranium product concentrates currently stored on

site.,-

'

; 9.0- AUTHORIZED USES
.

!

The licensee is authorized to produce interim product of'

_
uranium / vanadium concentrate from cne liquors currently stored on i

site for transport prior to January 1,1988; store yellowcake
,

product , uranium / vanadium concentrete; and store / dispose ores,-

,
-. milling residues, tailings, and retuse consistent witn the Remedial

Action Plan to which reference is made in LC 11.1. j
,

j 10.0 AUTHORIZED PLACE OF USE
l>

1The licensee's uranium processing f acilities at Uravan in Montrose
|', County, Colorado, located as follows:

,

i
'

Those portions of Township 47 North, Range 17 West, New Mexico
Principal Meridian, Section 4, and Township 46 North, Range 17 West ,4

New Mexico Principal Meridian, Sections 28, 29, 33 and 34 delineated
{in Annex A, and any other portion of the Uravan Factitty, as detined

- in the Consent Decree, to which reference is made in LC 11.1.

e i

h

|

.

T

w

9

_

. . .,,s-.- - . - - . - . - 4



Lic3nso No. 660-028
Amendment No. 00
Decembe r 19, 1986
Page 5 of 42 .

12.6 HAZARDOUS RELEASES

By this License, the Department does not permit, authorize,
concur in, or otherwise approve of, the release or threatened
release of hazardous substances, pollutants, or contaminants into
the environment, except as specifically authorized by this license.

12.7 WRITTEN APPROVAL

12.7.1 Required Department " approval", "suchorization", or " concurrence"
shall be obtained in writing from the Division, unless otherwise
provided in the Radiation Rules Division or Department policy.

12.7.2 When the Department reasonably and routinely consults with anotner
party, including but not limited to the State Archaeologist, State
Engineer and Colorado Geological Survey, the licensee shall:

12.7.2.1 Permit such party to inspect designated documents, f acilities,
or sites;

12.7.2.2 Submit designated documents to the party for review; and

12.7.2.3 Conform app.lications and supporting documents to the written
guidelines to or of such party as determined oy the Division to
be applicable to the project.

12.8 LICENSE CONDITIONS MODIFY REFERENCED DOCUKENTS
i

The following license conditions , to the extent such conditions are
not inconsistent with LC 11.1, modify and add to commitments in the
documents in LC 11.

13.0 OWNERSHIP AND CONTROL

13.1 NOTIFICATION OF INTENT

As required by Section XII of the Consent Decree, the licensee shall
provide the Department with ninety (90) days advance notification of
any proposed change in property ownership or control.

13.2 DEPARTHENT AUTHORIZATION REQUIRED

Subject to Section XII of the Consent Decree, no transfer of title
to any portion of the licensed site may ce made at any time without
prior written authorization f rom the Department. Any such t ransfer
shall be in accordance with 6 CCR 1007 'l-3.14.2, unless otherwisei

| authorized by the Department.
l

13.3 TRANSFERABILITY

Ownership or control of the tailings confinement area shall be such
that jurisdiction over the property may oc readily transterred to
the State or federal government under the provisions ot
6 CCR 1007-1-1 il seq. -

._. . _ _ _ _ _ _ _
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k Ame dment No. 00
1 Decembe r 19, 1966

$ Page 4 of 42

L 12.0 CENERAL CONDITIONS
.t

12.1 DEFINITION OF TERMS
.

1 12.1.1 Unless otherwise provided in this license, terms used herein are as
defined in the State of Colorado " Rules and Regu.lations Pertaining

4 to Radiation Control" (6 C.C.R.1007-1-1 et s eg. , hereaf ter tne
"-

" Radiation Rules") .
,

-i
'

12. 1.2 The terms used herein are to be interpreted in a manner consistent
j vith the Consent Decree and LC 11.1.

1

|

12.2 OBTAIN PERMITS OF OTHEk AGENCIES

Prior to beginning any new construction or new operations, the ,

licensee shall obtain all applicable permits and other
authorizations of local, state and federal agencies having authority
over health, safety, and environmental protection aspects of the

L activities authorized by Items 6, 7, 8 and 9 of this license. The
licensee shall maintain in force such applicable permits f rom,

beginning to end of the project. i

The licensee shall inform the State through the On-Site Coordinator,,

L (as that term is defined in paragraph Ill(h) of the Consent Decree,
' hereaf ter "0SC") 'and provide a copy to the Radiation Control

Division of the Department (hereinaf ter referred to ss "the.

Division") thirty (30) days prior to, or as soon thereaf ter as it is
i available but in no event later than the date of filing of, any
1 application to permitting agencies for modification or renewal of

such permits or other authorizations.*

| 12.3 COHPLY WITH PERMITS

Within the scope of applicable statutes and lawful regulations
thereunder, the licensee shall operate in full compliance witn the.

L requirements of each other division of the Department.

Violation of such other requirements shall not by its' elf constitute
,

violation of this license, unless the Department makes an
L independent finding of violation of the Radiation Rules or a '

condition of this itcense other than this LC 12.3. ie
', :

12.4 STATUS OF REFERENCED DOCUMENTS

Proposals and commitments in referenced documents are in ef fect
,

g license conditions.
'

Where the word "will" or "should" is used in the documents
~

referenced in LC 11 above, it shall denote a requirement.
1

l
12.5 SEVERABILITY

1

1 I

If any part of the Radiation Rules, Department or Division policy,o

or this license is held invalid, the remainder sna11 not De affected.
1

. \
*

l
I

1 ;.

|

,.* -
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15.0 EMERGENCY ACTIONS

'15. 1 REPORT OF ACCIDENTS I
i

The licensee shall, immediately upon discovery, notify the OSC and |
Director, Radiation Control Division, Colorado Department of Health, j
4210 East lith Avenue, Denver, Colorado by_ telephone (303-377-6326, |

or 370-9395 af ter office hours) and in writing of any failure or
'

imminent threat of f ailure in any process, diversion, or retention
system which results or may result in a release of radioactive i
material into uncontrolled areas. This requirement is in addition '

to the requirements of 6 CCR 1007-1-4.29 and -4.31.

15.2 EMERGENCY RESPONSE CAPABILITY

The following shall be approved by the Department:
,

15.2.1 Warning System

The licensee's system for warning in the event of a tat' lings
~

impoundment break shall be as specified in LCs 11.2 through 11.4. 4

Liquid emergency catchment basins shall have alarms tested at a
frequency specified in LC 11.2, and LC 11.4-1 or 11.4-2.

15.2.2 Response Plans

The licensee shall use plans, approved by the Department in
conjunction with such agencies as the Division of Disaster Emergency
Services and specified in LC 11.2, and LC 11.4-1 or 11.4-2, to ,

'

respond to accidents and fires in the mill complex and in
transportation of radioactive material. These plans shall include
provisions for prompt retrieval of any radioactive material released
to uncontrolled areas by rupture of any s torage or disposal area or
pipeline.

15.2.3 Equipment

The licensee shall have available, every calendar day all year,
suf ficient personnel, equipment and supplies to respond to
accidents, fires, and other emergencies in accord with tne plans
specified in LC 11.2, and LC 11.4-1 or 11.4-2, as approved by tne
De partment.

15.2.4 TYainina
.

The licensee shall maintain a documented emergency response training
program to insure that suf ficient trained persons are always
availaole.

,

-, .- . . - . . .-. .- . - . . - . - . - . - . - -
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i

7 14.0 USERS |
F
4j 14.1 AUTHORIZATION

]

1

1 The licensee shall suomic resumes and documentation of users'
[; training and experience to the Department aad optain written

,

j,' authorisation f rom the Department f or each user.
d k

i. 14.2 LIST
i

The licensee shall maintain througnout use of radioactive materials.

authorized by this license at least two (2) trained, qualified, ano j

authorized users, to include the Radiation Safety Officer (RS0).#

.

14.3 AVAILABILITY ;

n
j An authorized user shall be on hand at the f acility or immediately ,

j- available at all times during facility operation. !

14.4 NON-SAFETY ASSIGNMENTS
.

1

| The licensee's radiation safety and environmental control staf f
'

shall fulfill requirements of this license prior to being given| ~

assignments not related to health, safety and environmental i

protection, unles's otherwise authorized Dy the Department. -

14.$ MINIMUM TECHNICAL QUALIFICATIONS FOR RADIATION PROTECTION OFFICEk-
!

The RSO shall have at least a B.S. degree in environmental or-

radiological sciences, or a related field from an accredited
a college. The RSO shall have intensive formal training of at least

one year duration witn a minimum of one week of the course

3 specifically applied to health pnysics problems at uranium recovery
' facilities. The RSO shall have at least one year of "nands on"

|- experience in radiation safety and occupational nealth in an
operating mill or related f acility, at least six montns of cnis '

experience at the supervisory level. Ref resher training in nealth,

physics (a minimum of 40 hours) is required at least every two years.
1*

A Master Degree (or a more advanced degree) may De substituted for
+ the two year intensive training requirement above.

- With Department approval, experience may also be substituted for
j traiaing requirements.

14.6 DESIGNATED ASSISTANTS TO THE RADLATION SAFETY OFFICEx

A The RSO may delegate to trained assistants functions, including

quality assurance / quality control measures, required by tnis license
for which a written procedure is included in LCs 11.1 througn 11.4,

2 so long as quality is maintained and documented and minimum *

qualifications for health physics technicians and otner members of
the radiation safety staf f are specified in LC 11.2..

'
.

.

Y

I

'

i1
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L18.0 GENERAL REQUIREMENTS FOR ACTIVITIES ,

18.1 FACILITY STATUS |

Excluding production of uranium / vanadium concentrate from .

uranium / vanadium liquors currently stored on site, the licensee '

shall obtain prior authorization by license amendmeut f rom the
Department at such time as any part of the Uravan Facility is to

'change f rom s tand-by s tatus.
.

18.2 PRODUCTION RATE

The licensee shall not store or crush ores or .etine and produce
uranium product without prior authorization by license amendment

t- from the Department. Notwitnatancing the f oregoing, limited
production of uranium / vanadium concentrate from uranium / vanadium
liquors currently stored on site is authorized pursuant to LC d.0
and 9.0.

18.3 CENEkAL MAINTENANCE

All mill, s torage, processing, transport, impoundment, containment ,
monitoring, and. safety systems which shall ce operated pursuant to i

this License shall be maintained in good working order. The
licensee shall document a system of routine preventive maintenance
so that safety-related equipment is checked f or proper working order
according to a regular schedule.

18.4 ALARA ( AS LOW AS REASONABLY ACHIEVABLE)

~

The licensee shall keep exposures as low as reasonably achievable
( ALARA) as provided in LCs 11.1, 11.2, and 11.4-1 or 11.4-2. Final

Submittals , as defined by the Consent Decree, shall -conform to U.S.
Nuclear Regulatory Commission Regulatory Guide 5.10. . " Operating

! Philosophy for Maintaining Occupational Exposure as Low as
Reasonably Achievable", except as autnorized by the Department.

The ALARA program performance shall be reviewed monthly by the -

|
Radiation Safety Of ficer (RS0) in a monthly written report to the
manager.

18.5 MANAGEMENT

The licensee shall provide, by March 31st of each calendar year,
updated details of the authority and responsibility of eacn level of
management, noting any changes.

,

1

1
*

|

|
|
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18.6 0FF-JITE DOSE LD41TS

q 18.6.1 Limits
!.

/ The licensee shall conduct activities in such a manner as to provtae
? reasonable assurance that the annual radiation dose equivalent of
. - 25 millirena to the whole body, 75 millirema to the thyroid, and
i 25 millirens to any other organ of any member of the puolic is not '

q exceeded as the result of exposures of radioactive materials
9 resulting from planned discharges of radioactive materials, radon

and its progeny excepted, to the general environment.,

i-

; 18.6.2 Performance

. Determination of pertormance in relation to LC 15.e.1 shall se cased
,; upon the annual reports required by LC 30.
.

'

q 18.6.3 Specific Requirements
o
r- 18.6.3.1 The licenses shall insure, and specify in LC 11.4-1 or 11.4-2,

a method to document that no garden produce is grown for tiuman'

, consumptian on licensee-controlled property at Uravan.-

.

F 18.6.3.2 The licensee shall cause all present residents of the Town of Uravan *

to vacate their resloences by December 31, 1986. Defendants shall- :

not permit any building or improvement at the Uravan Facility to oe
,,

constructed for or occupied as a residence.

18.7 BASELINE INFORMATION
~

For the purpose of reviewing site cleanup and reclamation, the.

. following shall be included as baseline references:

10.7.1 Environmental Report, dated August 31, 1975 f or all baseline data
: and analyses, in particular: Section 2, pages 29-30, 43-50, 74-102,

109-113; Section 3, pages 32-34, 47-49, 00-63; section 5, pages
t 9-10; Section 6, pages 20-21; Section 7, page 35; Appendices C 6 D;

,

18.7.2 Updated Environmental Report, dated Maren 31, 1952;
,.

s

? 18.7.3 ERI Logan, Inc. Reports, Vols. I and II, Augus t 11, 1956.
n

:
,

t

)

,

9

1

4

t
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t

19.0 SITE CONTROL AND PERSONNEL SAFETY ;

19.1 RESPONSIBILITY -

i 19.1.1 The Plant Superintendent shall be accountsole for safety, security,
fencing, posting, and area control.

19.1.2 The RSO or RSO's designee shall have authority to remove employees
,

from a work environment or suspend the operation in a particular j

mill area if he has determined that a condition exists that would r

likely result in any individual being exposed to radiation that may
present an imminent health hazarc.

,

19.1.3 The Plant Superintendent shall act promptly on the recommendations
,

of the RSO or RSO's designee pertaining to radiation esfety and ;

security.

19.2 TRAINING >

19.2.1 New employ'ees shall not commence worn assignments in controlled
areas until they have been adequately trained in their assignment
and in radiation safety, in accordance witn a program approved Dy

. the Department and specified in LC 11.2. Such training snall be
' documented by dates, nature of training, tests and scores, and

written acknowled~gment of receipt by empicyee.

19.2.2 The RSO shall document employee review of (1) procedures appitcaole
'

to each employee's assignment and (2) provisions of 6 CCR 1007-1-10.

19.2.3 The licensee shall accumulate at least ninety (90) minutes of
training meeting time per year, or alternative amount approved by
the Department and specified in LC 11.2, f or each radiation worner
to review radiation protection topics, documenting employee
attendance, and retrain raciation workers annually on current
developments in radiation safety,

19.3 PROTECTIVE CLOTHING

Respirators, gloves, boots, coveralis, nelmets, goggles and otner
t protective items shall be used at all times in areas or activities
l where designated by the RSO.
!

19.4 kADIATION WORK PERMITS ,

The licensee's RSO or RSO's designee shall prepare a special wort
! permit, describing specific radiological controls, prior to start of

any work or maintenance, at any location of the licensea f acility or

.
site, having radiation safety implications and for whien no written

l procedure exists. The licensee's Ractation Work Permit program
shall be included in LC 11.2, as approved oy the Department. A copy
of all permits shall be retained for no less than five (5) years ror
inspection by the Department.

.

- - - - - - -- ,-m-- - . . , , , , , , ,..e-v ._ , . _ _ _ , , , , - - , . _ , - - - ~
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19.5 SHOWERS
*

All workers shall shower or monitor head,'f ace, and hands, and
document absence of contamination exceeding 1000 dpm/100 cm2, in ;i

' areas or activities' where designated by the RSO. ,

l
i

i19.6 CONTROLLED AREA RESTRICTIONS

; The licenses shall not allow eating and amoning in controlled areas,
except in control rooms, of fices, and lunchrooms, or other areas ,

designated by the RSO.Y

19.7 SECURITY*

!' The licensee shall fence and post the controlled area boundary as |
'

specified in LC 11.2 and in accordance with 6 CCR 1007-1-4.14.

19.8 POSTING EKEMPTION,

i~
.

*

The licensee is hereby exempted from the requirements of
,

'; 6 CCR 1007-1-4.11 for areas within the exclusion area boundary,
provided all entrances to the property are conspicuously posted witn ,

the sign: ,

"Any Area or Container on this Property
May Contain Radioactive Materials."

'
.

20.0 HEALTH, SAFETY AND ENVIRONMENTAL PROCEDURES MANUAL .

20.1 PROVISIONS

The licensee snail operate according to and maintain comprehensi/e
written health, safety and environmental procedures manuals, r

approved by the Department, governing licensed activities, to wit:
LC 11. 2, and LC 11.4-1 or 11.4-2. The procedures manual shall
contain safety, monitoring, decontamination, and emergency f

,

procedures, including:
,

20.1.1 Administrative and operating procedures relating to radiological 3

health and safety;
,

20.1.2 Instructions and precautions to keep exposures ALAKA;
s

20.1.3 Specific information on analytical equipment, laboratories, and
procedures for each aspect of the monitoring program.

.

20.2 REVISIONS
.,

" 20.2.1 No reduction in monitoring provisions shall be made without
Department approval.,

20.2.2 All procedures manual revisions shall be submitted to the Department.

'

for prior approval.

,I 20.2.3 The licensee shall consider proposed procedures manual revisions
whenever new or revised regulatory guidance requiring such revisions^

is provided to the licensee by the Department.
.

' .O e?i t
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l 21i0 POINT SOURCE AIR EMISSIONS CONTROLS

!Emissions f rom all activities shall be controlled in accordance witu*

LC 11.2, and LC 11.4-1 or 11.4-2, and applicable permits. ,

i

22.0 AREA SOURCE AIR EMISSIONS CONTKOLS

22.1 RESIDUE STORAGE AREAS

The licensee shall implement dust control as approved by the
Department and specified in LC 11.2, and 11.4-1 or 11.4-2. ;

22.2 ROADS !

The licensee shall control dusting f rom controlled area roads by
sprinkling, or chemical crusting agents, and shall limit venicle
speeds to twenty (20) miles per hour. ;

82.3 TAILINGS DUSTING

The licensee shall obtain Department approval for's program,
specified in LC 11.4-1 or 11.4-2 by written operating procedures for
all conditions, to minimite, to the maximum extent reasonably
achievable, dispersion .of airborne particulates from ene tailings*

disposal area.

A 3.0 SOLID WASTE MANAGEMENT

23.1 SUPERVISION

The tailings confinement system shall be monitored by persons
trained and under the supervision of a professional engineer, or ,

other engineer, scientist, or person qualified by virtue of training
and experience approved by the State as provided in LC 11.1. ,

23.2 QUALITY CONTROL PLAN FOR TAILINGS ,

The licensee shall strictly adhere to LC 11.4-1 and Annex E, ,

as modified and superseded by LC 11.4-2, at all times, particularly
with respect to minimum reserve capacity, freeboard, and beach
width, until such time as Final Submittals incorporating all
required provisions are approved by the State.

23.3 MAINTENANCE

Culverts and roads shall be maintained at all times. All required
maintenance, repair and erosion control shall be undertaken as
expeditiously as possible.

23.4 DRAIN SYSTEMS

The drain and collection systems shall be monitored and maintained
functional at all times. Required maintenance, repatr and eroston
control shall be as expeditious as possible.

. - . . .. . - . . .- _ - . - .. .
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23.$ MILL REFUSE AND EVAPORATION RESIDUE DISPOSAL

Radioactive materials, including insoluole sludges and residues, and
)t waste from construction, operation and deconssissioning, may oe ii

L disposed in tailing piles 1, 2 and 3, or in a disposal area approved I

by the Department. All waste materials shall be disposeu in
{ accordance with LCs 11.1 througn 11.4.

23.5.1 Disposal shall not occur within any current or future external dine !

/ of the tailings ponds; and I
i

23.5.2 The materials shall be disposed ini a manner which minimizes void I
[~ spaces and future settling abnormalities. I
t.

23.6 TOWN RESIDUES AND CONTAMINATED HATERIAL
1

| All contaminated materials on licensee-controlled property at Uravan
shall be disposed in accordance with the detailed requirements and

,

|t the schedule in LCs 11.1 through 11.4. l

|' I
24.0 LIQUID WASTE MANAGEMENT !

l

| We licensee shall meet the following requirements not inconsistent ]
with LC 11.1. l

' -

| -
,

' '

24.1 Consistent with LC 11.1, the licensee shall not discharge
radioactive materials or toxic pollutants to SURFACE WATERS.

2_4. 2 he licensee shall not allow significant pollution to migrate to
.

|: GROUND WATERS beyond the limited area specitted in LCs 11.1 cnrougn
11.4.

|

24.3 The licensee shall control, by diversion or catchment, all SURFACE
! RUNOFF due to a 10-year, 24-hour precipitation event to or f rom all

f acilities or areas, as provided by LCs 11.1 through 11.4.

', 24.4- The licensee shall prepare CONTINGENCY PLANS, including in these
i corrective action plans remedial measures approved by the Department

and specified in LCs 11.1 through 11.3, for any situation in wnien
ongoing seepage threatens degradation of surface and ground waters.

24.5 The licensee shall provide by March 31st of each calendar year an
updated water balance analysis of all inflows and outflows wnicn are
occurring and/or may be expected to occur..

.

4
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25.0 TRANSFER OF (DNTAMINATED MATERIALS

25.1 MILL TAILINGS

Mill tailings, other than samples for laDoratory analysis or
,

research, shall not be transferred to or from the site without

specific prior approval of the Department obtained enrough -

application for amendment of this license. The' licensee shall
maintain a permanent record of all transfers made under the !
provisions of this condition. >

25.2 CONTAMINATED ITEMS

The licensee shall release contaminated equipment, packages
(including product) or materials from controlled areas for sale,,

repair, reuse, resale or disposa' only af ter documented radioactive
decontamination meeting the requirements of the Department, as ,

detailed in Annex C to this license or required pursuant to ;

6 CCR 1007-1-3.24. Procedures for monitoring filled barrels of

U308 approved by the Department are to be included in LC 11.2 r

_
and/or LC 11.4-1 or 11.4-2.

.

26.0 CENERAL SPECIFICATIONS FOR INSPECTION AND MONITORING

26.1 RECORDS

26.1.1 Consistent with LC 11.1, the results of sampling, analyses, surveys,
instrument calibrations, inspections and audits, employee training,

- as well as any related reviews, investigations, and corrective
actions shall be documented.

26.1.2 All such documentation shall be retained and archived until other
disposition is authorized by the Department. Personnel exposure
records shall be preserved indefinitely.

,

26.2 LOWER LIMITS OF DETECTION

26.2.1 The licensee shall f ollow, at the least, the lower limits of
,

detection (LLDs) contained in Annex D for the analysis of samples
collected pursuant to LCs 27 and 28. If the licensee is using other
LLDs, such LLDs shall be submitted to the Department for review and
approval and specified in LC 11.4-1 or 11.4-2.

"26.2.2 If actual concentrations being measured are suf ficiently higher than
the lower limits of detection specified in LC 26.2.1, the sampling-

and analysis procedures need only be adequate to measure the actual
concentrations. In suen cases, the standard deviation estimated for
variability due to random error of the analysis shall De no greater
than ten percent (10%) of the measured value.

,

. - .. . _. - - . .. - - , - ..
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26.3 QUALITY ASSURANCE / QUALITY CONTROL
'

-

26.3.1 The licensee shall maintain a quality assurance / quality control
program. approved by the Department and specified in LC 11.4-1 or
11.4-2.

26.3.2 NRC Regulatory Guide 4.15, " Quality As surance for Radiological
1 Monitoring Programs (Normal Operations) - Ef fluent Streams and the

Environment", as revised, may be f ollowed by the licensee; or the'

[, licensee's specifications mey provide for an equivalent quality
assurance program.,

\.
; _26.4 EQUIPMENT AVAILABLE

'

The inventory of monitoring equipment shall be such that operable
and calibrated units are always on hand.

,

| 26.5 CALIBRATION OF EQUIR4ENT

The licensee shall calibrate all radiation monitoring and sampling
equipment af ter repair and, unless otherwise authorized by tne
Department, at least as f requently as the manuf acturer's suggested
interval, or semiannually if no interval is specified. Als o , a:,

: check source shall be used to assure that radiation detection
instruments are operating properly before each use.

27.0 PERSONNEL AND FACILITY MONITORING

27.1 Consistent with LC 11.1, the licensee's personnel and f acility
monitoring program shall be suf flctent to enable the Department to
estimate maximum potential occupational dose commitment and to
demonstrate compliance with 6 CCK 1007-1-4, and shall be:

. 27.1.1 As in the procedures manual (LC 11.2) required by LC 20, as moditied
by this LC 27;

.

27.1.2 Revised as necessary in accordance with LC 20.2.
.

27.2 The RESULTS of personnel and facility monitoring required oy LC 27
shall be included in the report required in LC 30.'

27.3 PERSONNEL MONITORING control badges shall be kept in a background
,

loCacL0n.

.
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27.4 BIOASSAY

27.4.1 The licensee shall comply with the program as in the procecures
manual approved by the Department and NRC Regulatory Guide 6.22
" Bioassay at Uranium Mills" (Revision O or as subsequently revised),
unless other conditions of this license or LC 11 are more
restrictive, and the following:

Urinalysis for uranium shall be performed for empicyees assigned to
Radiation Work Permit activities exceeding one work day. Spectmens
shall be collected as close as is reasonably possible to the period
beginning 48 hours and ending 96 hours af ter the last axposure. The
measurement sensitivity shall be 5 ug/l or less. A special
urinalysts shall also be performed if there is any reason to suspect
an inhalation exposure to yellowcake exceeding 40 x 10-10
uCi-hr/ml in a period of one work week or to ore dust exceeding
520 x 10-10 uCi-hr/ml in a period of one calendar quarter. The
licensee shall make a formal documented evaluation tf bioassay,

, measurements exceed any of the following criteria:

^2 7.4.1.1 'the urinary uranium concentration exceeds 30 ug/l for any two
consecutive' sampling periods.

27.4.1.2 The urinary uranium concentration for any measurement exceeds
80 u g/1. *

27.4.1.3 Action levels based on bioassay measurements shall be in
accordance with Tables 1 and 2 of NRC Regulatory Guide 8.2 2.
In addition, all bioassay results sna11 oe evaluated and acteo
upon by the RSO and appropriate licensee officials.

27.4.2 Urinalysis results exceeding 15 ug/l shall be reported to the RSO
within 20 days of specimen collection.

27.4.3 Urinalysis results exceeding 30 ug/l shall be reported immediately
to the RSO by telephone.

,

27.4.4 Prevention of specimen contamination shall.be in accordance with
Section C.6 of NRC Regulatory Guide 8.22.

27.4.5 The licensee shall implement a documented quality control program
for urine specimens that includes background samples, blanks, and i

spikes and also criteria for requiring repeat collection and
analysis.

27.4.6 A baseline urine sample sna11 De obtained f rom any new worker who
will be subject to urinalysis, prior to start of work.

27.5 MILL AIR S AMPLING

The licensee shall conduct an air sampling program to assess
airborne radioactivity concentrations to which employees may oe
exposed, as f ollows:

27.5.1 A ' representative air sample for no less than thirty (30) minutes
iduration shall be collected at least quarterly at work stations
|
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- !ssed upon at least two initial samples at each work area and a
sample at the start of each major work activity, the initial;

!: monitoring frequency for' each work area shall De determined
according to the f ollowing:

'.

Work Area Status Initial . Monitoring Frequenev**

Conc.4101 MPC* Quarterly"
Conc.< 2 5% MP C* Monthly
Conc.7 2 5% MP C* Weekly,

'

* u-naturai, or the average of uranium decay series'

' radionuclides, in accordance with pertinent footnotes to
?, 6 CCR 1007-1-4, Appendix A.
p
h * unless a dif ferent minimum duration is approved by the

Department and included in LC 11.2, or LC 11.4-1 or 11.4-2.
L;

; 27.5.2 Worker breathing sone sampling shall be conducted a*t least quarterly
i to determine the representativeness of the station air samples.
A

* 27.5.3 Pursuant to LC 27.5.1, monthly air samples for no less than thirty
(30) minutes duration (unless a dif ferent minimum duration is>

approved by the Department and incladed in LC 11.2, or LC 11.4-1 or;. ;

11.4-2), representative of potential employee exposure, shall be
3 collected at activity and storaga locations, as appropriate, to

determine airborne uranium concentrations.
'' 27.5.4 Sampling at selected work' areas shall be performed at least monenly

_ to determine radon progeny concentrations. If these values exceed
25 percent of the applicable standards, the f requency of sampling at

,

these locations shall be increased to weekly.,

p
27.5.5 If the air sampling program reveals work activity locations wnere

concentrations exceed 25 percent of the applicable standards, tne
licensee shall establish a program to determine time-weighted
exposures of em'ployees working at these tocations and estaolish
additional procedures required to maintati. employee exposures as low

g as reasonably achievable. Time-weighted studies shall be cone at
least quarterly.

,,

27.5.6 Uranium particulate air sampling, supplementing the routine air
sampling program, shall be conducted for cleanup and maintenance

,

activities as appropriate.-

Y
27.5.7 In plant air monitoring committed to in LC 11.2, or LC 11.4-1 or

11.4-2 shall be performed under conditions typical of employee.

exposures. i

K
27.5.8 Along with results of airborne activity, the license shall neep a

( record of the activity underway during sampling.

' 27.5.9 The licensee shall maintain records of any respirator maintenance.
fit and training program.,

'5
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27.6i MILL ALPHA CONTAMINATION SAMPLINGg ,

27.6.1- The. licensee shall perform documented spot surveys f or aIpua
contamination at least quarterly on ten (10) per cent of the workers
leaving the site. Alpna contamination on skin or clothes exceeding

_1000 dpm/100 cm2 shall require decontamination and an
investigation by the RSO as to tne cause.

27.6.2- The_ licenseeLshall conduct alpna contamination surveys of the lunch
- rooms , control rooms ,- change rooms , and of fices' at least monthly.

'

If. the' surveys - reveal- contamination levels that exceen Department
guidelines, (1) the area shall be decontaminated immediately, (2) an
investigation shall be made by the RSO to determine the cause and
corrective measures required to prevent' recurrence, and (3) the i

,

location shall be surveyed weenly until four '(4) consecutive weekly.
surveys are below guidelines, at which time cne survey frequency
shall revert to monthly. .,

27.7 ACTION LEVELS

The licensee shall s pecify in LC 11.2, or LC 11.4-1 or 11.4-2,
action levels fo,r all work area monitoring and ef fluent discharge
monitoring which requires administrative action ~if MPC-based or

~

ALARA-based concentration values are exceeded.

.

28.0 ENVIRONMENTAL MONITORING AND ANALYSIS PROGRAM
,

L 128.1 Consistent with LC 11.1, the licensee's environmental monitoring ana *

~

analysis program shall be sufficient to enable the Department to
estimate , with reasonable assurance , maximum potential radiation ,

dose commitment to individuals and populations of f-site and to -

L demonstrate compliance with LC 18.6.1, and shall be as in the
| procedures manual (LC 11.4-1 or 11.4-2) required by LC 20,

as modified by this LC 28,,and revised as necessary in accordance'

with LC 20.2. '

28.2 The RESULTS of monitoring required by LC 28 shall be included in the
|- report required by LC 30.

28.3 . TAILINGS PILES 1, 2, and 3 monitoring shall include the monitoring
program set forth in LC 11.4-1 or 11.4-2, Annex E and the long-term
monitoring and maintenance program pursuant to LC 33.

28.4 AIR PARTICULATES shall be:

28.4.1 Monitored at the locations specified in LC 11.4-1 or 11.4-2, at
least one nearest feasible residence, and at a con *.rol location;

28.4.2 Collected with weekly filter changes, or more f requently as required
by dust loading;

28.4.3 Composited monthly by location;

28.4.4 Analyzed for natural uranium, thorium-230, radium-226, and lead-210.

>

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

28.5 AMBIENT RADON shall be monitored at the locations specified in-

;LC 11.4-1 or 11.4-2 continuously, or at least once per month, I.,

representing approximately the same period each month.

K 28.6 GROUND WATER shall be monitored as specified in LC 11.4-1 or 11.4-2.
b . f

'

28.7 SURFACE WATER shall be mocitored as specified in LC 11.4-1 or 11.4-2. I
.

__
28.8 RIVER SEDIMENTS shall be samplea as specified'in LC 11.4-1 or 11.4-2. j

: ,.

) 28.9 SURFACE SOILS shall be collected at locations approved by tne
4 Department as specified in LC 11.4-1 or 11.4-2.'

c.:

28.10 A BETA / GAMMA 00NTAMINATION SURVEY shall be conducted for areas
I . approved by the Department and specified in LC 11.4-1. or 11.4-;.

28.11 VECETATION, FORAGE AND FCOD CROPS shall be sampled as specified in |
L' LC 11.4-1 or 11.4-2 during eacn growing season at three or more
q- locations which have the highest expected contaminant levels. Thre e

samples of any f orm of livestock grazing witnin three (3) nm of the
,,

mill site shall oe taken annually at time of slaughter and analyzed i,

f or Ra-226 and Pb-210. !
iD .

12 8. 12 FAUNA AND FISH shall be sampled only in accordance with a permit'

- issued by the Colorado Division of Wildlife as appropriate and as
approved by the Department.

*
o

29.0 SAFETY INSPEC'. IONS AND AUDITS .;
' '

1 .
i

The licensee shall perform the tollowing safety inspections and I
' audits:

29.1 DAILY TAILING INSPECTIONS

The integrity o"f the tailing confinement system, associated
structures and plumbing, and the effectiveness of the control

'

methods used to control tailings dusting (LC 22.3), shall be ;

verified at least daily by trained personnel during documented
'

inspections in accord witn written procedures specified LC 11.4-1 or
11.4-2.

.

29.2 WEEKLY INSPECTIONS ;

i
'

Weekly documented inspections of all active work areas and s torage
areas shall be conducted by the RSO to ensure that tne radiation

! safety program is as required. Any deviation f rom operating
.

procedures, license requirements, or safety practices, including
'

housekeeping practices, affecting radiological safety shall De
reviewed with management or the employees and corrected.s

q

k
,

*

5

1

i h .#
'

i : .,#_ ./_



7

,..

License No. 660-028-
- Amendment ' No. 00

Decembe r 19, 1986
Page 21 of 42

29.3~ RSO'S AUDIT. ;

The RSO shall audit the inspection logs and reports and audit all
monitoring data as provided in LC 11.4-1 or 11.4-2. The-RSO shall
summarise this information and suomit a written report _ to the Plant

~

Superintendent recommending any necessary corrective actions and
including an evaluation of the adequacy of the implementation-of

;license requirements. -

29.4 ANNUAL ALARA INDEPENDENT AUDIT

The -licensee shall obtain and subinit to the Department a performance |

audit of the health, safety, and environmental radiation protection
programs required by this license.

30.0 REPORTS TO THE DEPARTMENT
s

The licensee shal,1, for the previous calendar year ending y
, December 31st, provide to the Department by Maren 31st of eacn year: 1

30.1 An ALARA REPORT on the program (in LC 18.4) for maintaining uranium
and decay product exposures and releases ALARA, (including as
attachments the RSO's monthly reports to the Plant Superintendent ,
the auditor's report required by LC 29.4, and any revistons to the
procedures manual required by LC 20).

)

The report shall include conclueions and recommendations of ;

inspections required by LC 29 and shall evaluate employee exposures I

(including bioassay data), and environmental data to determine
(1) if there are any upward trends developing in personnel exposures
for identifiable categories of workers or types or operations,
(2) if exposures might be lowered under the concept of maintaining
exposures as low as reasonably acnievable (in particular from the
yellowcake dryer emission control system) and (3) if equipment for
exposure control is being properly useo and maintainea.

30.2 An OFF-SITE RADIATION DOSE REPORT which evaluates, using site
specitic input parameters and methods approved by the Departmett,
doses to of f-site individuals and- populations and, as necessary,
indicates if s tandards in LC 10.6 are exceeded.

30.2.1 The licensee's assessment shall refer to details of regional natural
radiation background and of past and present uranium fuel cycle or
other operations which have contributed or could contribute to
radiation doses above those trom natural radiation oackground.

30.2.2 The licensee's assessment shall include an up-to-date inventory of
sources other than authorized Dy this license and which could
reasonably be expected to affect compliance with LC 18.6, such as
mine waste dumps and suDore s torage piles , and sna11 include a

, detailed topographic map locating all sources (with their area,
height above ground surlace, and average grade) within 5 miles
(8 'km) of the controlled area boundary, to the extent the

information is availaDie.

*

i
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3 ' 30.31 The results of an annual LAND USE SURVEY, conducted as in LC 11.1
0 and LC 11.4-2, of land = and water use-in an area witnin 5 miles,

) (8 km) of any portion of the restricted area boundary, including:
K

- .

.] . 30.3.1 A detailed topographic map (s) snowing all environmental sample.
D collection locations and all of the following within 5 miles (8 km).

f of any portion of the restricted area bounoary: private restuences,
d grazing areas, private and public potable water and agricultural
s, wells, milk cattle, noncesidential s tructures ano uses, mining

areas , and ore storage pads.<

a
V

. 1
''- 30.3.2 Indication of any differences in land use f rom enat described in the |

licensee's previous report. |

p. 30.4 As provided in LC 11.2, and LC 11.4-1 or 11.4-2, monitoring data,
y in particular all data obtained pursuant to LC 27 and LC 28, shall
p be presented in tables and grapns wnien identify trends, including:

,' 30.4.1 Tables * containing date, type, and location for each analytical
! result, including the magnitude of the random error.

d
30.4.2 Graphs or charts which _are summaries.;

: 30.4.3 Data, analyses, and results of surf ace and groundwater monitoring !~

"

required by LC 28.6 and 28.7. In general, consistent with theg

Consent Decree and LC 11.4-1 or 11.4-2, reporting shall incivoe an I

assessment of surface and groundwater conditions and the analysis of
tailings ponds and crystal disposal repository, s tanility,
settlement (consolidation), drainage, erosion conditions, and2

- describe the status of reclamation activities and cne quality
- = control program related thereto.

. 30.4.4 All data, analysis anc results or measurements set fortn in LC 28.3-

and Annex E. ' |

I
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,,

31.0 FINANCIAL ASSURANCES

'31.1 FINANCIAL ASSURANCE ACK8EMENTS REQUIRED ,

Failure to have properly and in timely manner executed and delivered
to the State agreements to cover mill and site decontamination and
decommissioning, reclamation and stabilization of disposal areas,,

i: and long term monitoring anc maintenance may be reason for
suspension or revocation of-this license.

}
31.2 MAINTENANCE OF FINANCIAL ASSURANCE ACRilEMENTS

S

As provided in the Consent Decree, the licensee shall maintain in
f orce a financial assurance agreement and instruments pursuanc .co
6 CCR 1007-1-3.9.4 for the decommissioning and decontamination of
the mill, ore storage and tallings transport areas, and for the
reclamation of the mill tailings and crystal disposal confinement

areas.until final action on release is taken by the Department as
.provided by the financial assurance agreements between the-licensee
and the Department.

32.0 DECOMMISSIONING,' DECONTAMINATION AND RECLAMATION

32.1 RECLAMATION ASSURANCES

. As provided in the Consent Decree, the tinancial assurance
arrangements shall remain in force until final reclamation is
completed pursuant to LC 11.1, finaf reclamation meets applicable
State and federal regulations, and the property is transferred to
the Scace or federal government under the provisions of
6 CCR 1007-1-3, Schedule E, Criterion 8.

32.2- NON REPOSITORY AREAS

32.2.1 As provided in the Consent Decree and LC 11.1, any portion or cnese
decommissioned areas which are to be returned to unrestricted use
shall be decontaminated toward the goal of cackground radiat2on
ranges and toxic contaminant ranges acceptable to the Department
based on statistically defensiole tests of soil contamination witn
depth.

32.2.2 As provided in the Consent Decree and LC 11.1, the licensee shall
minimize wind and water erosion of contaminated materiale during
reclamation using written procedures approvec by the Department.

-

32.2.3 The licensee shall reclaim the existing solid and liquid waste

| disposal areas in accordance witn the f ramewort, senedule ano
details presented in the Consent Decree and LC 11.1.

. . .- - .. - . -. . - - ~_._ - . . - _.
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S' '32.3 AMOUNT OF FINANCIAL ASSURANCE

I;- The decommissioning and reclamation financial assurance instruments'
,

shall be maintained in an amount sufficien't to comply with LC 11.5.
4
i 32.'4 ANNUAL REVIEW OF FINANCIAL ASSURANCE ARRANGEMENTS
r

2 The financial assurance agreement and instruments required by this >

FF license shall be subject to annual review for adequacy by the
f Department, and such other agencies as the Department designates, in

accord with 6 CCR 1007-1-3.9.4.5. Cost estimates may be adjustedj_
,

upward or downward as current circumstances, including, but noti

limited to, inflation, regulations, and tecnnology, require. Th e'

licensee shall submit proposed changes by June 30th each year.

32.5 RE PORTING -

The licensee shall provide a11' reports required oy LC 11.5 and
Department policy as soon as the reports are generally available Duc-

not later than June 30th of eacn year. iso reports are required
''

until April 10, 1987 and annually thereaf ter.

3 2. b RELEASE OF FINANCIAL ASSURANCES;

'

'Upon determination by the Department that performance required by.32.6.1 '

this license has been complete and adequate, tne licensee sna11 be-

released from the ' financial assurance requirement of the Radiation
Rules. In the event of partial' or complete def ault on the part of

i - the licensee in the performance of the work, the State may draw upon
_

the financial assurance instruments as necessary to complete tne
reclamation, in accordance with LC 11.5.

.

32.6.2 The licensee shall notify the Department of the intent to request
' release of other applicable financial assurance arrangements with

other agencies having jurisdiction over any aspect or the Uravan'

.f facility.

,
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- 32.7 OWNERS HI P OPTIO N ' RE S PON S IB ILITIES

: 32.7.1 Until' the ~ property is transferreo to the State or federal
*

government, the restrictions of 6'CCR-1007-1-3, Schedule E,
'

Criterton.8, and the following shall be in force: '

32.7.1.1 The licensee shall carry out the long-term monitoring and
maintenance program.

'

,

32.7.1.2 '!he licensee shall not permit tatlings matertal to remain
exposed or be released to the surrounding area af ter

.

reclamation.
'

i

32.7.1.3 The licensee shall prontbit 'the erection or any s tructures for
occupancy by humans or animals.

32.7.1.4 The licensee shall pronioit establishment of private roads,
trails, or rights-of-way across the covered surface.

32.7.1.5 The licensee snall maintain any necessary fenctng to precluce
_ entr/ of people or grazing or browsing animals shall be

maintained..

32.7.1.6 The licensee s' hall maintain warning signs in accordance with
6 CCR 1007-1-4.11.

~33.0 ' LONG TERM MONITORING AND CAKE

33.1- Prior to license termination, tne licensee anali provtse a casn funa
whose projected growth and income will fully provide for long-term
monitoring and care as approved by the Department.i.

33.2 The long-term care agreement and fund required Dy this license shall
be in accord witn 6 CCK 1007-1-3.9.5.4.2.

b i
'

kuuJ% 6 6 U(tusb)W|S
s

Da ted For the Colorado Departm'ent o,r;Healen
l, '

,
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ATKINSON. CREEK ARIA

A parcel of land in Sections 28' and 29 of Township 4 9 North,
Range 17 West,1New Mexico, Principal Meridian. Described as fe;1cws-|
Com.T.encing a t the L'orthwest . corner of said Section 2 0 whence the

i

. Southwest corner of Section 28 bears S 0* 53' 24" E: Thence
S li' 19''03" E 1408.Q9 feet to the TRUE POINT OF BEGINNING:Thence S 43' 10' 04" E 111.30 feet: Thence S 36' 30' 41" W '

395.53 feet:. Thence S 56' 50' 34" E 106.77 feet: Thence
.

5 13' 48' 14" E 135.24 faet Thence 3 65' 02' 51" W 94.38 feet:Thence S 89' 38' 16" W 147.86 fact: Thence N 74* 26' 50" W148.30 feet: Thence N 66' 12' 28" W 481.65 feet: Thence
N 54' 56' 32" E 323.11 feet: Thence N 88' 36' 38" E 280.40 feet;

'

Thence N 46* 03' 43" I 205.02 feet: Thence d 69' 25' 59" E |173.16 feet-to the'TRUE POINT OF BEGINNING, containing 6.55 acres. :
, '

J .

I' ) ,

..
t

*

CLUB RANCH POND ARIA
i

A parcel of land in Section 28, Township 48 North, Range 17 West,
New Mexico, Principal Meridian. Described as follows:

Commencing at the-Northwest corner-of said Section 28 whence the
Southwest corner of Section 28 bears S'O' 53' 24" E: Thence

_ S,lB''Ol' 47" E 2005.34 feet to the TRUE POINT OF BEGINN NG:
'^

Thence N 62' 39' 54" E 296.05 feet: Thence N 66* 17' 38".I
189.77 feet; Thence N 83' 57' 12" E 146.53 feet: Thence
S 73* 03' 30" E 125.78 feet: .Thence S 69' 53' 17" E 236.49.

feet: Thence S 53' 20' 01" E 176.95 feet; Tnence S 45' 03' 12" E
205.56 feet; Thence S 49' 41' 57" E 1136.56 feet: Thence
S 50' 43' 56" E 336.57 feet: Thence S 39' 13' 21" E 149.07
feet: Thence S 38' 55' 14" E 579.12 feet; TNL-ce S 45' 35' 09" E.

380.38 feet; Thence N 82' 52' 29" r 91.41 feet: Thence
.- . 3 . 3 4 . .. g 1g n g. 129.85 feet: 'Thence S 81* 57' 06" W 237.60

_

feet: Thence S 52' 14' 18" W 312.40 feet: '~hence 5 42' 37' 26" E
44.54 f ee t: Thence S 49' 38' 15" W 420.93 fact: Thence
N 35' 51' 20" W 613.70 feet: Thence N 37' 04' 46" W 352.11 fcc::
Thence N 41' 3S' 08" W 1145.59 fect: Thence N 66' 50' 11" W
450.95 fect: Thence N 70' 07' 50" W 814.49 feet: Thence

<-

N 20' 39' 16" E 293.77 feet: Thence N 11' 21' 32" W 14 .' . '.1
feet to the TRUE POINT OF BEGINNING. Containing 62.72 acret.

-
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A iCVIE POND NORTH CF P.!VER
v ,

.

4 '

1. A= parcel of land in Section 34 Townchip,43 North, nar.gc 17 West,
( New Mexico, Principal Meridian. Described as follows:

l' .
.Corcencing at the Northwest corner of said Section 34 whence the

7 , Southwest corner of Section 34 bears S 0* 10' IC" U; Thence

d S 29' 39' 53" E 2382.52 feet to the TRUE POINT OF DIGINNING:
4 Thence S 86' 28' 26" I 173.80 fect: Thence 5.69* 29' 22" I
D 2311.77 feet: Thence S 60' 48' 24" E 262.61 foe : Thence i,

i S 23' 26' 09" E 136.68 feet: Thence S 25' 34' 39" W 153.30 feet:
i T h e n c e" N B 5 ' O l ' 1 9 " W 129.2B feet: Thence N 75* 55'-01" W '

-184.15 feet: Thence N 48' 13' 17" W 141.06 feet: Thencep;-
. N 39' 59''48" W 222,49 feet: Thence N 33' 39' 00" W 229.74 fea: !

f to the TRUE POINT or SIGINNING, containing 4.49 acres.
'

4

. .

4 -

e, RIVER POND SOUTH OF RIVIR.

- A parcel of land in Se'etion 34, Township 48 North, Range 17 West,
New Mexico, Principal Meridian. Described as follows:,

Commencing at the Northwest corner of said Se'etion 24 whence the
Southwest corner of Section 34 bears S 0* 10' 16" W: Thence i

S 20' 41' 00" E' 1992.09 feet to the TRUE PO*.,NT OF SEGINN!!!G:
Thence S 69' 22''46" E 218.78 feet: Thence S 48* 23' 26" E
.273.21 feet: Thence S 34' 53' 00" E 219.68 feet: The'nce.)- S 41* 41''30" W 00.31 feet; Thence N 52' 40' 36" W 225.01 fee:.

Thence N 59' 55' 13" W 240.92 feet: Thence N 53' 53' 11" W
-

215.88 feet; Thence N 35' 11' 13" E 139.78 fee to the TRUI
POINT OF SEGINNING, containing 2.42 acres.

-.

CLUS P.ES A P.'.FFINATE A.REA,-

A parcel of land in Section 33 Township 48 North,. Range 17 Wes:
~

New Mexico, Principal Meridian described as follows:

Corcenc3.ng at the Southwest corner of said Section 33 whence :ne *
Southeast corner of Section 33 bears S 85* 49' 22" E: Thence
N 77* 20' 45" E 1241.57 feet to the TRUE POINT OF SEGINNING;
Thence N 31' 15' 13" E 421.54 feet: Thence N 19' 49' 49" E 165.24
feet: Thence N 13' 3B' 11" W 230.57 feet: TMn:e N 6' 19 ' 2C" W

Y, 432.28 feet; 'Thence N 21* Ol' 46" W 425.68 fee : Thence
J N 10' 49' 48" W 176.31 fact: Thence N 20* 44' 55" E 162.21

*

feet: Thence S 73' 51' 35" E 276.29 fect; n.cnce 5 50' 53' 03" I
374.13 feet: Thence N 49' 18' 09" E 466.36 foet: Thence

'

N 72* 28' 22" E 166.12 feet: Thence S 89' 37' 37" E 304.30
feet: Thence S 72' 45' 42" E 243.72 fee:: Ther.ce N 51' 33' 03" I
23.'.00 feet: ,Thence S 7' 12' 44" E 753.58 feet: Thencef
S 17' 12' 35" E 464.57 feet: Thence S 39' 39' 11" W 245.01 foe::
Thence S 53* 20' 43" W 333.33 feet: Thence S 34* 23' 03" W
424.74 feet: Thence's 82* 45' 36" W 354.65 feet: T.cnce
S 21* 24' 03" W l!8.77 feet: Thence S 10*.46' 47" "A 146.57 fee:

|L Thence S 50' 20' 3: " W 416.19 fect: Thence N 27*23' 41" W
'' 263.93 feet: Thence N 59" 47' 05" W 575.37 feet to the TR:|I

POINT OF SE0!!O:ING. Containing 76.09 cc es,
s

,

$ 8 4 e a e L .$- ,,h N *
'
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. . TAILINGS PONDS 1 4 2
.

A parcel of land in Section 33 Township 48 North, Range-17 West,
New Mexico, _ Principal Meridian, described.as follows:
Ccmmencing c: the Southeast corne'r of said Section 33 whence the
Southwest' corner ef Section 33' bears N 85* 49'~22' W: Thence '

N 31' 08' 52" W 1889.45 feet to the TP.UE POINT OF SEGINNING:
Thence S 64 ** 4 6 ' 40" W 222.49 feet: Thence S 83* 32' 43" W
269.18 fect: Thence N 86* 08' 43" W 165.12 feet: Thence .
S 74* 27' 06" W 248.26 feet: Thence N 00* 10' 02" W- 200.16
fect: Thence N 17* 12' 35" W 464.57 feet; *:he..ce M 7* 12' 44" W
753.58 fect: Thence N-32* 42' 50" E 353.67 feet: Thence
H 35' 51' 59" E 219.15 feet: Thence M 34* 31' 46" E 275.32 feet:

.

Thence: N 56 * 37' 42" E 324.55 feet: Thence N 58' 57' 19" E
- 98.67 f e c't Thence S 61* 25' 37" E 96.10 feet: Thence

S - 77* 10' 35" E 155.15 feet: Thence S 43* 19' 16" E 685.29 feet:Thence S 48' 00''03" E- 93.36 feet: Thence S 32' 28' 44" E
204.57 feet .Thence S 9' 22' 21" E 224.45 feet: Thence
S 8' 43' 04" W 183.34 feet: Thence S 29*120' 27" W 125.08 feet;
Thence'S 36' 18' 01" W 326.31 feet: Thence S 4* 29' 26" W
151.55 feet: Thence S 35* 26' 04" W 287.41 feet to the TP.UE Po:NT
OF SEGINNING. Containing 62.17 acres.

TAILINGS POND 3

A parcel of land in Section 33 Township 48 North, P.ange 17 Wes:
New Mexico, Principal Meridian. Described as f,ollows:

... _.

. C o mme. .. .ncing at the Southwest corner of said Secti'on 33 whence
. . . .

. . . . . . . . _ _ _ . ... ~ .

the Southeast corner of Section 33 bears S 85* 49' 22" E:
Thence S 87* Ol' 34" E 2710.40 feet to the TRUE PO:NT OT SEO NNINC:
Thence N 13' 30' 14" W 500.19 feet: Thence N 34* 25' OS" E
424.74 feet: Thence N 53* 20' 43".E 333.33 fee:: Thence
N 39* 39' 11" I 245.01 feet: Thence S 80* 10' 02" E 200.16 fee::
Thence N 74* 27' 06" E 248.2G fee:: Thence S 66* 08' 43" E
165.12 feet: Thence S 58* 14' 31" E 226.87 fee:: The r.c c
S 62* 59' 26" E 347.70 feet: Thence S 32* 19' 18" E 110.99 feet:.

Thence S 8* 28' 24" E 148.65 feet: Thence S 3C* 18' 2 3 " '. !
102.4 0 fec t: Thence S 61* SL' 49" W 1360.60 feet: Thc..ce
N 89* 50' 24" W 480.19 feet to the TRUE POINT OE I:E0INNINC.

. --. . . , fg:3a ining. 3 4 . 4,,8g_c r,,o s . 1 . . . . ,_,y--;.;.,__,..~,~.---..., .

.

,, , , , , _ ,- .- -. = ~ - - - '
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:n
Y A parcel of-1.and in Section 33'and 34 of Township'4B North, Range 17

] --West, New Mexico Principal Meridian. Described as follcws:
ft a

Co:.:nencing at the-Northwest corner ef said Section 34 whence the South-g

[I west corner of Section 34 bears S O' 10' 16" W; Thence S l' 54' 50" E
'

1769.46 feet to the TRUE POINT OF BEGIN!!!!:G: Thence N 51*-44' 34" E
,

r '40.94 feet; Thence S 54' 08' 00" E 3 9 8. 5 5 f ee t ; 2.cnce S 64 * 12' 10" I a
s.

14 4.95 f ee t; Thence S 53' 53' 12" E 215 . 9 8 f e e t ; 2.ence 's 59' 55 ' 12" I ' ;

s. 240.92 feet; Thence S 52'<40' 35" I 225. 01 f ee t ; Thence S 54' 19' 37" E

579.18 feet; Thence S l' 45' 50" W 97.78 feet; n.cnce S 26' 55' 12" W

142.83. feet; Thence S 36' 16' 51" W 7 6 6. 6 8 f ee t ; T::en::e S 3' 33' 41" E
'

291.44 feet; Thence S 39' 25' 23" W 2 0 4 . 9 6 f ee t ; '" Mace N 33* 30' 14" W '

242.55 feet; Thence N 47' 54' 25" E 12 0. 4 5 f ee t ; 2.cnce il 28' 52' 36" I

491.00 feet: Thence N 22',27' 58" W 139.58 f ee t ; Tnence N 52' 07' 05" M

424.05 feet; Thence N 46' 07' 40" W 2 8 9.13 f ee t ; "hence N 55' 34' 23" W

261.91 feet; Thence M 26' 12' 23" W 12 0 . 9 6 f e e t ; 2.ence N 32' 5 3 ' 2 4 " w i
'

.

528.,66 feet; Thence N 11* 42' 27" :: 171. 6 2 f ee t ; ?.ence N 42* 10' 55" W
,

136.88 feet; Thence N 46* 12' 20" E 164.14 feet; to 'the TRUE PCI:::

OF BEGINNING. Containing 29.58 acres.
,
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,A ps cel.of land in See:lon 4-Township-47 North, Ranga 17 West and

Section 33 and 34 of Towhchip 48 Ucrth, Range 17 West, New He;<i:o Prin:ip '
c -P.eridian, described as follows:

Cor:t;neneing at the Nertheast corner of said'Section '33 whence the-Sc.;;h-

east corner of Sectica 33 bears S 0* 10' 16" W:- 3en e 3 49" 20' 16" W '
-

-1573.54 feet to the TRUE POINT OF SEGINNING: Thence S.31' 46' 21" E . ,

1181.56 feet; Thence S 29' 36' 0'6" E 339.84 feet; Thence S 24' 35' 56"

L181.02 feet; Thence S 70' 20' 47" E 403.77 feet; Thence S 54' 35' 27" EB

276.09 feet; Thence.S 43' 44' 07" I 426.43 feet: Thence S 33' 02' 32" Is

490.65 feet; Thence S 37' 31' 07" W 3 5 4 . 8 3 f ee t ; Sen:e 5 51' CE ' 27" W

507.58 feet: Thence S 61' 42' 50" W '326.85 f ee t ; Tnence S 72* 54' 21" W

653.75 fact; Thence's 52* 49' 45" u 7 2 4. 8 7 f e e t ; 2ence S 62' 37' 34" W
'

670.70 feet; Thence S 55' 30' 00* W 261.14 f e e t; Cance S 24' 45'' 15" W
..

486.91 fec : Thence S 36' 42' 51" W 2 4 9 . 8 2 f e e :; ter.ec S 53' 41' G " W
,

343.73 feet; Thence N 71* 27' 00" W 2 7 3. 05 f e e t ; tence N 9 * 45 ' ' 3 3" W

107.70 feet; Thence N 52' 43' 12" E 231.29 f e e t ; Thence M 25' 4 S ' 25" E
502.60 feet; Thence N 38* 27' 35" E 2B1.50 f ee t; nence S 29' 50' 24" E

480.19 feet; Thence N 61*.55' 49" E 1360.60 f ee t ; Senee N 30* 15' 24" E
--

102.40 feet; Thence N ,' 28' 25" W 14 8. 65 f ee t; nence N 22' 19' l!" WB

L 110.99 feet; Thence N 61* 064 57" W 574.10 f ee t ; Ocnce R S 3* 22' 4 3" E

| 2 6 9 . 1,9 : f e e t ; Thence N 64* 46' 40" E 222.49 f ee t ; Dca.ce N 35' 25' 04" E '

297.41 feet; Thence N 4' 29' 27" E 151. 5 5 fee t; Thence N 36 * 15 ' 01" E
326.31 feet; Thence U 29' 20' 26" E 125.00 f ee t ; Thence N B* 43' 05" I

123.34 fee:: Thence N 9' 22' 21" W 224.45 feet: 'd.ence N 31' 25' 44" W
, . 204 E.7_. feet;..Thence N 48' 00' 02" W 93.37 f e e t ; Son:e N 4 2' 19 ' 16" W
!. .

L 685.29' feet; Thence N 77* 10' 36" W 165.15 f e e t ; 3ence N 61 * 2 5 ' 30 " W

| 96.10 feet Thence S SB* 57' 19" W 93.67 fec:: The.n:o S 56' 37' 41" W
I

224.56 feet; Thence N 29' 30' 50" W 102.62 fee: Thence N 37* 23' M" W

[ 370.41 feet; Thence N 33' 54' 23" W 375.66 f ee t ; tence S E4' 31' CL" W

295.61 feet; Then:c N 40* 3S' 28" E 287.01 feet; 2cnce N 2 * * 5''' 34 " C

293.06 feet; Then:e N 55' 25' 03" E 199.29 feet; 2 encu N 75- 23' 3h" E

| 405.37 feet: Thence,N 76* 43' 45" E 373.27 f ee t ; nence s a g o 05' 52" E

1

L
340.65 feet; to the TRUE POINT OE SEGn:NING. Contain.ng 104.*C acres.

.c.~.u..,,..,.. .;_.._.......... . . . . .
___ _ r , .s . . . . . . .

,
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I' PIPE RIsCK
..

S
j A pipe rack in Sections 33 and-34 of Township 48 Ncrth, Range
H 17 West, New Mexico Principal Meridian.

4

. Commencing at the Nort.6 west corner of said Section 33 whence the
Southwest corner of Section 33 bears S O' 10' 16" W: Thence-
S 2'.25' 00" E 2304.91 feet to the TRUE POINT CF SECINNING:
Thence S!36* 16' 27" W 390.33 feet.

. .

- .

,

- PIPELINE 1,

<
,

A pipeline crossing the San Miguel River in Section 33 Township 43y
; North, Range 17 West, New Mexico, Principal Meridian.

Co=en:ing at - the -Northeast corner of said Section 33 whence the
Southeast corner of Section 33 bears S O' 10' 15" W: Th e..c eS 65' 56' OS".W 934.49 feet to the TRUE POINT- OF SEGIN:::NG:
Thence S l' 10' 10" E 111.18. feet..

P:PELINE 2
.

'

A pipeline crossing the San Miguel River in Section 34, Tcwnship 43
P

]. North, Range 17 West, New Mexice Principal Merifian, r

Cc:enencing at the Northwest corner of said Section 34 whence -he"

Southwest corner of Section 34 bears S O' 10' 16" W; Thence
S 20*'1S' 12" E 1843.08 feet ,to the TRUE POINT Or SSc:N:::::C.

Thence 5 23* 55' 27" W 231.60 feet.
,

. .- - ., .-.

;

$

:
. .i ,

P e x. , w. . 3.....

S A pipeline crossing the San Miguel River in Section 34, Township .:5
North, Range 17 West, New Mexico Principal Meridian.,

Co=encing at the Northwest corner of said Section 34 whence the.
'

.,; Southwest corner of Section 34 bears S O' 10' 16" W: T*.ence,

.' S 30' Ol' 55" E 2614.84 feet to the TRUE po NT Or SEG:::N:N;;
Thence S 58* 2 .; ' 26" W 77.30 feet.

.
< --

, ,,; ;; 7 - '- y + 1 s: . . . - - - - . ; ; __ - . ; . _-- --..z._-,-.,

>
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Annex B
!.

FORMAT FOR REPORTING MONITORING DATA ' '

,

4

0. Headnote s

a. This table is not a complete list of data to be reported.

b. Error estimate should be calculated at 95% confidence level,

, based on counting error and other sources of random error.
Significant systematic error should be reported separately,

c. All calculations of lower limits of detection (LLD) and
percentages of maximum permissible concentration (HPC) should -|
be included as supplemental information.- )'

!

:
1. STACK SAMPLES

For each sample analyzed, report the following information: |
._ !

-
.

bate sample was collected '
a.-
b.: Location of sample collection
c.- _ Stack flow rate (m3/ste)

Concen- Error j

tration Es timate LLD (*

Radionuclide (uCi/ml) (uCi/ml) (uCi/ml)
i

U-n a t j

Th-230 !

Ra-226 ,

'

Pb-210 .

,.

Release Error
Rate Es tima t e

Radionuc' lid e (Ci/qtr) (Ci/qtr) |
'

!

! U-n at
Th-230 ;

Ra-226 ,

! Pb-210

|

|

L
,

. - . - - ' - _ - . . -. . . - . -- .,
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L. FORMAT FOR REPORTING MONITORING DATA,
ae

.

W- t
.

:J1 t

2. AIR SAMPLES v

i

h:l
. -

- I

For each sample analysed, report the following information:

p: ,

a. Date samp1'e was collected
,

b.| Location of sample collection'

.

.

'Concen - Error- <

O' tration Es tima te LLD
Radionuclide (uCi/ml) (uCi/ml) (uCi/ml) % MPC

. - _

,

[ U-n a t -
:Th-230..

,A
Ra-226 -

0: Pb-210
Rn-222

;.
,

13. LIQUID SAMPLE 0

h,' ' For'each ' sample analyzed, report the following information: i

O a.. Date sample was collected-
'I

-

b. Location of sample collection * '

c.- Type of sample (for example: surface, ground, drinking, s tock, or
ir irrigation)

Co nce n- Error
tration Estimate LLD

Radionuclide (uCi/ml) (uCi/ml) (udi/ml)a
S-
" - U-na t

(d'ssolved)i-

(suspended)*s

'" -Th-230
(dissolved)

,

(suspended)*
: Ra-226

o (dissolved) -

(suspended)*
i! Pb-210

(dissolved),

(suspended)*
,

Po-210
(dissolved)e
(s uspended)*,

r
* Not all samples must be analyzed for suspended radionuclides.

;,-

'
a

[q I # *# " # *,4, _,
' a*7 ) _ p _ ' ' ,N . g ., ,, , , r | -

b ,.%
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FORMAT FOR REPORTING MdNITORING DATA<

[ 4'.' VEGETATION, FOOD,''AND FISH S AMPLESt

For. each' sample: analysed, import the 'following information:

|a. Date sample was collected.

Tr .b' Location of ' sample collection ..

c. Type of . sample and portion analyzed
,

Conce n- Error'

- ' *' tration Es tima te LLD
Radionuclide (uCi/kg wet) ~(uCi/kg) (uCi/kg)

s

U-n a t .
Th-230 ;
Ra-226

'

.Pb-210

. Po- 210
,

5.- SOIL AND SEDIMENT SAMPLES

, | T'r each sample analyzed, report the f ollowing information:
'

.a. Date sample was collected
Eb. . Location of sample collection |

c. - Type of ~ sample and portion analyzed

Concen- Error
tration Estimate LLD ,

.Radionuclide (uCi/g) (uCi/g) (uCi/g) '

U-na t
E . Th-230 :

Ra-226
l' * Pb-210
1 Po-210
|.
|

-6. DIRECT RADIATION MEASUREMENTS -

L
,p For each measurement, report the dates covered by the measurement and

~, the following information:'

|f Exposure Error
Ra t e Es tima tej

' location (mR/qr) (mR/qr)

,

p
. . . .. - . - - . - .. . - -- . . .. . . . ...
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6
s

FORMAT FOR REPORTING MONITORING DATA

'

7. - ' RADON MEASUREMENTS -

.

Without in any way modifying or altering the monitoring requirements
F under the license., the following format is provided. for use in reporting
f any.information required by the license. For each treasurement, report

the dates covered by the measurement and the following information:

Flux Rate Progeny Gas
Loca tion ( pCi/m2-s ec ) Error 3 Error pCi/L Error

s-

~ 8. Non-Radiologica1 Measurement

, All routine and/or required non-radiological measurements (e.g., for
i' liquid samples: pH, electrical conductivity, total dissolved solids ,
;' total suspended solids, 'Cl , SO4 ", etc. ) are also to be reported

'in an appropriate format.

, -

k.

AT

.

I-
o

e

'),-..

I i
L,

'

l
*

it
.
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S.

b.
t

1
'

|

1

1L - -
-

? 2 x ,-



_ _ . . _

,

I

h'

License No. 660-02S+

Amendment No, O'O
,

Decembe r 19, 1986
'

Page 37 of 42-,

Annex C

i' DECONTAMINATION OF FACILITIES AND EQUIPMENT
| PRIOR TO RELEASE FOR UNRESTRICTED USE
'

OR TERMINATION OF LICENSES FOR RADIOACTIVE MATERIAL

These instructions in conjunction with Table I specify the radioactivity and
radiation exposure rate limits which are to be used in accomplishing the
decontamination and survey of surfaces or premises and equipment prior to
cbandonment or release for. unrestricted use. .The limits in Table I do not

. opply. co premises, equipment, or scrap containing induced radioactivity f or
which the radiological considerations pertinent to their use may be
different. The release of such f acilities or items from regulatory control
will.be considered on a case-by-case basis.

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 _ co applying the covering. A-

reasonable effort must be made to minimize the contamination prior
to use of any covering.

-3. The. radioactivity on the interior surfaces of pipes, drain lines,-

or ductwork shall be determined by making measuremente 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 of such size, constuction, or,

' location as to make the surface inaccessible for purposes of
measurement shall be presumed to be contaminated in excess of the
limits.

4. Upon request, the Department may authorize a licensee to
relinquish possession or control of premises, equipment, or scrap
having surfaces contaminated witn 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 f acilities to a lcng-term storage or
standby status. Such requests must:

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

, - - . . _ _ _ __ - .
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b. Provide a detailed health and safety analysis wnich reflects
that the residual amounts of materials on surface areas,
together with other considerations such as prospective use of

j the premises, equipment or scrap, are unlikely to result in an
.

- unreasonsole risk to the health and safety of the puolic.

S. 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 1. A copy

"

', of the survey report shall be filed with the Radiation Control
;, Division, Colorado Department of Health. The survey report shall:

a. Identify the premises.,

.
'

b. Show that reasonable ef fort has been made to elianinate
residual contamination.

3 c. Describe the scope of the survey and general procedures
,

j followed.

e d. State the finding of the survey in units specified in the
instruction.

'

<,

Following review of the report, the Department will visit the f acilities to'

confirm the survey.

'.
'

,
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TABLE I: ACCEPTABLE SURFACE CONTAMINATION LEVELS

NUCLIDES a AVERAGE b c f MAXIMUM b d f REMOVABLE b e f

Alpha emissions from .
U-n at ,' U-235, U-238, 5,000 dpm 15,000 dpm 1,000 dpm
and associated decay per per per
products 100 cm2 100 cm2 100 cm2

Alpha emissions from 100 dpm 300 dpm 20 dpm
. Ra-226, Ra-226 per per per
. Th-230. Th-228, Ac-227 100 cm2 100 en2 100 cm2

.

Alpha emissions .from 1,000 dpm 3,000 dpm 200 dpm
Th-nat, Th-232, per per per '

Ra-223, Ra-224, U-232 100 cm2 100 cm2 100 cm2

Beta-gamma emitters"

'.(nuclides with decay 5,000 dpm 15,000 dpm 1,000 dpm
modes other than alpha pe r per per
emission or spontaneous 100 cm2 100 cm2 100 cad
- fission) except others
noted above. *

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

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

L
c Measurements of average contaminant should not be averaged over more than

1 square meter. For objects of less surface area, the average should be
derived for each such object.

d The maximum contamination level applies to an area of not more than
'

100 cm2
,

1.

e - The amount of removable radioactive material per 100 cm2 of surf ace aiea
should be determined by wiping that area with dry filter or sof t absorbent
paper, applying moderate pressure, and assessing the amount of radioactive '

material on the wipe with an appropriate instrument of known ef ficiency. |

| When removable contamination on objects of less surface area is |
'

! determined, the pertinent levels should be reduced proportionally and the
entire surf ace should be wiped.

f The average and maximum radiation levels associated with surf ace
i contamination resulting from beta / gamma emitters should not exceed

0.2 mrad /hr at I cm and 1.0 mrad /nr at I cm, respectively, measured
.

through not more than 7 milligrams per square centimeter of total absorDer.

. _ _ . _ _ . - _ _ , - ~ _ . , - __ _ _ _ _ _ _
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'; Annex D j

o |
'

y Lower Limits of Detection (LLD) for Sample Analysis i

1

'y.

[ U-natural, Th-230,.. Ra-226 in air 1 x 10-16 uCi/mi

h Pb-210- in air 2 x 10-15 uci/mi
,

e

Rn-222- 2 ' x 10-10 uCi/mi-
D

U-natural, Th-230, Ra-226 in water 2 x' 10-10 uCi/ml
,,

- Po-210 in water 1 x 10-9 uCi/ml-
..
.

Pb-210 in water 1 x 10-9 uCi/mi
I

U-natural, Th-230, Ra-22 6, Pb-210
K . in ' soil and sediment (dry) 2 x 10-7 uCi/g

U-natural, Th-230 in vegetation,i
,

'

food, and fish (wet) 2 x 10-7 uCi/kg;

= Ra-226 in vegetation, food,' and*

fish (wet)- 5 x 10-8 uci/kg *

,

Po-210, Pb-210 in vegetation, food.
and fish (wet) 1 x 10-6 uCi/kg

~

a

*
3
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|Annex E'

Monitoring Requirements for Club Mesa Repositories

Consistent. with the' Consent Decree and LC 11.1 and as s tated in LC 11.6,
the, monitoring program for Club Mesa involves the surveillance of Tailings

' Piles '1, 2, and 3, the crystal disposal area, and conditions beneath the
- mesa. Reports on thelClub Mesa monitoring program will' address the key

i . factors and components' described in the following sections.
'

Tallina s Ponds l', ~ 2, and 3 ;

.The monitoring program for the- Club Mesa Tailings Piles is designed to provide
information on the phreatic levels in the pile, to ascertain settlement rates
cnd amounts,-provide data on stability and erosion of the protective cover.

' ~ cnd to determine the rate and-impac t of clif f retreat.. To determine these

f actora the tailings pile monitoring system is divided into f our parts: 1)
_ piezometers , 2) surface movement monuments, 3) erosion monuments, and 4)

'- visual inspection / aerial photography. Cround water monitoring for Club Mesa
is described in LC 11.1 and includes seepage monitoring for Tailings PLles 1,
-2, and:3.1

Piezometers: Piezameters are or are to be' installed within the tailings piles
oc the locations shown in Drawing'C-102 (00-831216-03) or alternative

'

locations authorized in LC 11.3. :These piezometers are to be designed in
eccordance with information provided in drawing C-107 (00-831216-03).
Generally, the piezometers will monitor the change in fluid levels in the<

_ piles at the crest' of the rock fill buttress, on the embankment face, and on
the retirement cres t."

Subject _ to final approval in LC 11.3, eleven (11) piezometers will be used on
- Tailings. Pile 1-2 and nine (9) piezometers will monitor Tailings Pile 3. ,

Readings from the piezometers will be at least every year until the tailings
piles no longer contain free liquids as determined by two successive readings.

.

. Data collected from the piezometers should be used to aid in estimating
t'allings pile settlement (consolidation) and determining when the toe draini

system can be abandoned. - Additionally, the monitoring of the piezometers
- should be used to determine if the reclamation plan is operating as proposed.

'When.all' necessary information has been obtained, the piezometers should be
- properly plugged with a bentonite slurry.

Surf ace Movement Monuments: Subject to final approval in LC 11.3, surface
movement monuments are to be installed on the top and sides of the tailings
ponds according to Drawing C-102 and designed according to Drawing C-107
(00-831216-03). An additional monument will be used to more fully establish
- the post-reclamation settlement, erosion, and to determine the amount of
covement of the embankments.

Thirteen (13) monuments are set for Tailings Pile 1-2 and ten (10) monuments,

for Tailings Pile 3. These locations are at each piezometer installation as
well as at additional locations on the reclaimed surf ace. Monuments currently.

in place will continue to be read at least every six monens until the final
reclamation cover is placed.

-- . , ___ . _ . _ _ _ _ ,_ _ _ - _ _ _ _. - - . . - . -
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'After final reclamation, the monuments 'will be surveyed for horizontal and
; vertical movements- on an annual basis until the ac' cumulated settlement is

within 10% of total. settlement estimated by the monitoring program. Data'
*

,.
s collected from the, surf ace monuments should be used to determine the integrity

li cod effectiveness of the reclamation cover by ascertaining tne amount of
'

settlement, erosion, and embankment movement. -

Erosion Monuments: -Erosion monitoring monuments will be installed along the
Lesa rim and in gully areas according to Drawings C-102 and C-107

m.

(00-831216-03). These erosion monuments will be used to determine the amount '

j' cnd rate of gully erosion and cliff retreat in the subject area. +

H
-

Fourteen (14) erosion monuments will be constructed, most of which will be[z
B near the mesa rim. - These monuments will be surveyed and their location
; described. Additionally, the proximity to the clif f edge and other pertinent

( observations will be described and recorded. . The monuments will be observed
[. visually and surveyed, if necessary, during the long-term monitoring program.
H From' these' observations, the rate of cliff retreat should be determined and

[. potential impact-on the integrity of the disposal area assessed.
!
F Visual Inspection and Aerial Photography:- The surtace monuments and

|' ' reclamation cover will be visually inspected on an annual basis af ter -
reclamation has been complet.ed. Detailed (large scale) stereoscopic aerial

L photographs of the tailings piles will also be taken af ter completion of the
l'- . reclamation cover and drainage channels. Additional aerial photographs' will '

be reqvired only if the visual inspection indicates such a necessity.

I "I

|~
. In conjunction with observation of the surface monuments and reclamation

; cover, the runof f collection and diversion channels will oe observed for
~

D evidence of erosion or debris and sediment accumulation. These observations
.

will be made at the same time as the monitoring of tne erosion monuments.-

O Crystal Disposal Area

p Final plans and specifications in LC 11.2 and LC 11.3 for the new disposal

r area for crystals. located on Club Mesa will include a method to determine
'

. settlement, dissolution, and erosion of the reclaimed area, including the
numberf and location of surf ace monuments, erosion monuments, aerial,-

photographs and visual inspection schedule.

.
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8.0- FINANCIAL ASSURANCE ARRANGEMENTS

~ Excerpted below is Section XVII of the Consent Decree, Order.
Judgement,- and Re ference to a Special Master' Filed in the- United
States District Court, Civil Action No. 83C2384, State of Colorado,
Plaintif f, v s. Union Carbide Corporation, A New York Corporation,
and Umecco Minerals Corporation, a Delaware Corporation, De fe ndan ts .

8.1 DECOMMISSIONING, DEODNTAMINATION, AND RECLAMATION.

XVII. Surety for Performance
.

A. Within 90 days of the effective date of this Consent Decree,
Defendants shall establish a restricted, single purpose
construction fund or account to .be managed by the Defendants for
the sole purpose of providing to the State financial surety for i

the Work. The sums to be maintained in the fund may be invested
'

by Defendants in Eligible Investments as defined in Appendix IV,
or in other investments previously approved by the State. The -

fund shall be subject to audit by the State for compliance with
the-restrictions-and conditions established pursuant to this
Section XVII. Defendants' payments into the construction
account shall be on an incremental basis, described below. For
purposes of the following subparagraphs, the projected costs
referred to therein shall be projected by Defendants and shall
be subject to review and approval by the State..

1. On or before April- 10, 1987, following entry of this Consent
- Decree, initial funding shall occur in an amount equal to

the projected cost of the required Work for the remainder of
1987, and the first quarter of 1988;

2. On or before April 10, 1988, a sum shall be added to the
fund equal to the projected cost of the required Work for
the last three quarters of 1988, calendar year 1989, and the
first quarter of 1990;

3. On or before April 10. 1989, a sum shall be added to the
fund equal to the projected cost of the required Work for
'the last three quarters of 1990 and the first quarter of
1991;

1

4. On or before April 10th of each succeeding year, a sum shall
be added to the fund equal to the projected cost of the
required Work in the next succeeding twelve calendar months
for which the cost of Work has not yet been funded. This
funding procedure shall be followed until the aggregate
amount of the construction fund equals the net present value

| of the projected cost of remaining Work. At that poin t,

| Defendants may cease their annual contribution to the fund,
and may make withd rawals from the fund as provided below, so
long as the amount retained therein provides Full Surety to
the State.

1

L

._ _ _ _ . _ _ _. __ _ _ _ _ _ _ _ . _ _ _ _ _ _ _ _ . . _ _ _ _ _ _ _ _ _ _ _ _ _ _
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B. On and after April 10, 1989, Defendants must post and maintain -
Full . Surety. by: . (i) compliance with Paragraphs A and'C of this

~ Section; or (ii) ' compliance with Paragraph D of this Section; or
- (iii) compliance with Paragraph E 'of this Section.'

.

'g _ C. .In addition to' the requirements of Paragraph A,- the Defendants,
1 or either of them, shall, on or before April .10,1989, furnish

9 to the State a Securities and Exchange Commission Form 10-K if
filed by the Defendants, or either of them,' or, if not, ae'' certified financial statement for-either company's most recent

,- fiscal year prepared by a licensed auditor and the unqualified
opinion of an independent certified public accountant that the.
Defendants or either of them meet' either the -financial test .

described-in subparagraph 1 below or the financial test*

4 . described in subparagraph 2 below:

. 1. - Either of the Defendants must have:-
r

(a) Two of the following three ratios: a ratio of total.

- liabililties to net worth less than 2.0; a ratio of the
sum of not income plus depreciation, depletion and

,

,
amortization to total liabilities greater than 0.1; and-
a ratio of current assets to current' liabilitiesi

greater than 1.5; and

'

,
(b) Net working capital and tangible net worth each at

least 6 times the current net present value of the
i remaining projected cost of Work; and

. (c) - Tungible net worth of at least Ten Million Dollars
($10,000,000.00); and-

(d) Assets in the United States amounting to at least 90%
of its total assets or at least 6 times the current net.

present value'of the remaining projected cost of Work.
.

~

2. Either of the Defendants must have:
,

(a) A current rating for its most recent bond issuance of
r AAA, AA, or A as issued by Standard and Poor's or Aaa,

Aa, or A ao issued by Moody's; and -

N (b) Tangible net worth at least 6 times the current net
;; present value of the remaining projected cost of Work;

and
.

{ (c) Tangible net worth of at least Ten Million Dollars
Q ($10,000,000.00); and

N ;d) Assets located in the United States amounting to at
least 90% of its total assets or at least 6 times the,

sum of the current net present value of the remaining,

', projected cost of the Work..

*
.

J
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3. . The accounting terms used in tnis Paragraph XVil(C) are. |

:delined in Appendtx-IV, wnten is attacned nerewith and i

incorporated by reference herein. .

4; _To ma'intain ene agreement in effect, tne Defendants, or *

'

either of them, shall, witnin 100 days af ter cne eno of each
fiscal-year, provice tne most recent torm 10-X or certitled- - (

' financial statement, and; in either case, au independent
certtited puotte accountant's optaion or continueo-
compliance with the requirements of Paragraph XVil(C)(1) or ;
XV11(c)(2).

5. If a Defendant' files a securteses ano Exenange Commisston

Form 8-K (change in financial condition) with cne becurittes (
and Exenange Commission, a copy snail oe provtoen f ortnwitn , - !

to the State. If neither Def endant 'is required to file Form
8-K, eitner Defendant shall report immediately to the-State !

any change in financial condition ~which would be required ro
be reported oy a company filing a form e-K. It the. State
haef reason to believe ~ that neitner Defendant no longer meets

tne requirement = ot Paragrapns XV11(C)(1) or XV11(C)(2), it
shall require the Defendants to submit an updated
inoependent certitled puolic accountant's opinton at the end
of the.most recent fiscal quarter.

6. If, based upon ene intormation descrioea in
Paragraph TVII(C)(5), the State determines that neitner of
tne Defenuants compites witn the requirements of Paragrapn-
XVII (C)(1) or XVII (C)(2), the State anali notify cne 4

Dezendants by cerettied mail, whicn notice sna11 contain
reasonably detailed written findings, and the noncomplying
Defendants, or ettner or enem, snail nave entrcy (30) aays

from receipt of notice in which to substitute an acceptaole
alternative surety arrangement, unless granted -more time oy

'

the State for good cause or unless tne Defendants nave
invoseo ene dispute resolution provisions of Sections X111
and.XIV and obtained a stay of their oD11gations under ents
Paragrapn C(6).

7. The provisions of this Paragrapn C anali not apply when
under Paragrapn A(4) of this Section XV11, une amount or tne
construction fund contains tne amount required to maintain
Full Surety. ,

L

D. In the alternative to Paragrapna A and C, on or netore
April 10, 1989, the Defendants, or eitner of enem, sna11 suomic
to the State a surety arrangement in the ross or an irrevocaole
letter of credit, surety pond, certificate or insurance, other
financial surety arrangement acceptaole to tne State, or
combination thereof for the amount required to maintain Full

| Surety.
1

#

I
u
|
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a - E. Thu DefMdkats,' or eith3r Of th24 may ptspise to tus SCCts, on -
g April'10,' 1989,- or at any. ctme thereatter,' but not more*

1, - frequently than once per twelve calendar month pertod, as.an
alternative to Paragrapns XVII (A) and (C), or as an alternative
to Paragraph XVII (D), to attain' and maintain Full Surecy, a

~

/ surety arrangement which may consist.or any comoination of the >

$ . provisions of; Paragraphs XVII (A), (C) and/or (D). Tne State I

[[ sna11 respond to any suen proposal witn reasonaply oetailed
Y findings not later than ninety (90) days from receipt of

f Defendants' proposat.-

q-
)

/ 'P. 'If the Defendants, or eitner of them, elect to furatsu ene !
h surety arrangements described in Paragraph XVII (D) or (6) wnten '

} are acceptacle to tne State, the provistons,ot
P, - Paragraphs XVII (A) and XVII (C) shall De rendered null and void j
W and o f no e f fe ct . - The State, witnin entrey (J0) days or nottee !

'

b from Defendants, shall confirm liquidation to the pank or other
T financial institution (s) holding the construction fund, witn a

copy to Defendants, to enaole Defendants to itquidate tne
1 construction fund desertDed in Paragrapn AV11(A).

I-

y G. The amount necessary to attain Full Surety, and che. adequacy of
W_ the financial assurance instruments under ents Section XVil, !
i' shall be dsAtermined by CDH within one hundred twenty (120) cays |.

of the State's approvat of plans and spectrications suomtceen uy i

Defendants pursuant to Section VI Suopart One of tnis Consent
- |Decree and annually enereaf ter following. review py cne state ut ;

.
,

7 proposed changes to cost estimates wnich shall be suomitted to ;

ene State by the Defendants oy June 30 ot eacn year (coimaenetag d
in 1989). Tne State shall complete its review and anali respono,

to suen cost estimates witnin sixty (60)-days or tcs receipt of,

such estimates. Cost estimates may be annually adjustec upward
, or downward as current circumstances, tactuatng, out not 11mited

to, inflation and technology, require. Eacn such determination I

C by. CDH of the amount necessary to attain Full Surety and or tue,

adequacy of the financial assurance instruments sna11, togecnee j.

g with the underiytag calculations and rattonate, ce served upon
d- ' Defendants. Eacn such determination shall be tinal. anu einding

<

Q upon the Parties and Defendants shall nave sixty (o0) d'ays in j
u which to adjus t the appropriate financial instruments, unless |
g Defendants invone the dispute resolution provisions of tnis |
# Consent Decree witnin ten (10) working days atter service oy
5 certified mali of sucn determination upon enem.
it .

H. The State'shall be entitled to obtain monies from the'

J construction fund and/or instruments estaolisned oy this
i: Section XVII upon tendering to Defendants and/or enett

surecy(tes) a written demand for a sum certain signea by toe-

i'
Attorney Ceneral and the Executive Director of CDH, wnten cemano |

$ asserts that (t) a conditto'n at or from tne Uravan Factitty may '

j present an imminent and substantial endangerment to the puolte
Q- health, welf are, or tne environment and enat Detenaants nnve

f ailed or refused to timely implement corrective actions deemed
appropriate by tne State; (it) ene Defendants nave talled or;.

.
refused to timely provide the demanded sum certain; and,

d
:

:)
A

1

"|
'

'.
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,

(iii) the demanded sua is necessary to tne State's performance
of the Wort ana/or appropriate corrective or mittgattve
actions. The existence of a condition wnich may present an
imminent ano supstantiel encongerment may be tne vuoject of

L dispute resolution between ene Parties as proviceu in
' Paragraph XVi(A); however, the actual- existence of such a

condition shall not be deemed or construed as a conattion
*

' precedent to the surety's obligation to nonor tne State's cenand
for the sua certain. Montes obtained by the State prior to
expenditure snail be retained in an escrow account as provided
in Paragraphs J and M of this Section XVII.

Ir

I. Following the conclusion, f avorable to the State, or any aispute.,

resolution proceeding in which tne Stata alleges enat Derencants
have fa11eu to comply wten any ot their obitguttons imposed Dy

!. this Consent Decree, the State shall De entitled to an order
authorizing the State to oDtain tne suas determinea necessary to
the State's performance of all or part of the Worn and/or ,

appropriate corrective or mittgattve actions trom the
construction fund and other instruments establisneo oy thts

Section. Montes ootained by the State prior to expenditure
shall be retained in an escrow account as provided in
Paragraphs J and K or this -Section XV11.

- J. If any portion of Full Surety being provided to the state is
through a casa construction fund manag7d by Defendants and

,

(i) noither Defendant osaar deposits to such func as are wnen'' i-

required by this Seccion, or (11) neithtr betenaant tenders to |
tae State the amount demanded withia fif teen (15) days - fotlowing
receipt of a demand by rectified rail whi:*t cceplies wien
Psragraph H of this Sectwon, thr.r. Ena D f er.dants shati trateter,
untasy a stas ok auch obligatten has occa granted througn the

dispute reaclution provisions of Sections 1111 or XIV, all
montes in auch construction fund into an escrow account with an
independre t third party agent salected Dy the Detendants ana
approved *y the State, and snall add to the account the amount

,

required 't achieve Full Sa: Sty. Defendants una11 giveL
i preference t o a thtra party agent in Colorado, provided suen

agent is ra.ed in one of the two hignest categoties Oy a
nationally-recognizea rating service. Adatatstration of sucn
escrow account shall be subject to tne terms and conditions of

I. tnis Consent Decree. In tue event the Defendants f ati or refuse a

i to transfer tne construction fund as and wnen requirea py this
paragraph, the State shall be entitled, upon itiing of a sworn
certificate of such f ailure with this Court, to a Writ of
Execution for the enttre amount requirea to acnieve Full surety

i pursuant to Paragraph C(7) of this Section, which amount snail
be deposited into an incependent escrow account selected by tne
State.

|

)

|
|

,
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.

K. In the event that an escrow fund is created pursuant3

Section XV11, the inuependent escrow agent snail invest and
reinvest the principal and income of tne fund and neep invested
as a single fund, without disttaccion between principal and'

>

income in Eligitte Investments as desertoed in Appendix IV, or
in other investments approved in advance by the Parties. In. ,

investing, reinvesting, exchanging, selling and managing tne i

'

fund, the agent shall discharge his cuttes with respect to tne4

.

fund solely in the interest of the Parties and witn the care, ;,

skill, prudence and dittgence under the circumstances enen,

prevailing whien persons of prudence, acttag in a itae capacity,

and f amiliar with such matters, would use in the conduct of an
,

enterprise of a like character and with line ates. Tne agent ,

sua11 provide quarterly statements to the parties regardtng tne

f status of the escrow fund.
. t

j. L. All letters of creoit, surity bonds, certattcates of insurance
'

L and other financial instruments posted pursuant to cats section !

[ shall contain a proviston requirtng direct payment to the State
of the amount demanded up to the face amount of, eacn such*

,, ,

( financial instrument within 15 cays following (1) receipt or a
:

f demand by certified mail on the financial institutton and on ene
y Defendants which complies with Paragraph H or this Section or
% (ii) presentstien by certified mail to Det'enaants and tne ;

j. financial institution of an order occatned pursuant to Paragrapn

p 1 of this Sectien autnariaing the State to ootatn a sum cwetain
'

i and t.he State's cerLification chas toe Defononnt5 have tatted to
i- pay to the State such sue certain ss otdore9. In ths eye.sr that

i some or all of tha Full Surity estng prostoad to tne State xs in

the tera of financial tests pursuant to Farngrapne C or E ot ;

! .. this SectioG, and the amount demandec Jy the State exceecs tna
'

" curety available in other (i.e. , non-tinencia t tes t) forms
'

pursuant tu Paragtapna A., D, cr E of this beJtion, then
Defendants s.<si, pay Ec the 4 tate witain it dayr. totlowing tne
receipt of (. written demanc as t,rovadoc Py Paragrapn H or 1 or
tain Section ene futi amount demanded less any amounts pato oy

4 other surety instruments. In the event the Defendents tail or
i rafuse to pay such amount as and wnen requtrad Dy ents

paragrapn, the State sna11 De entitled, upon flitng or a sworn
,

certificate of such f ailure witn this Court, to a Wrte of'

Executton for the unpaid amouut.-

.

M. So long as Full Surety as annually determined pursuant to
Paragraph G of this Section meeting the provtsions or Paragraphs
A and C, D, or E is maintained, Detendants snail oe entteleo to
the withdrawal of funds or the reducClon of the amount 01 any |
financial instrument in excess of Full Surecy. If an escrow.

account has been establisned pursuant to this Section XV11,
whenever the funds in such amount exceed Full Surety,
Defendants, upon wettten notice to the State and tne independent.,

i third party agent, may obtain the release of any tunds in excess i
/ of Full Surety. Whenever under this Paragrapn M cne Defencants j

seek the withdrawal or release of funds, or a reduction in any |'

financial instruinent, tne State snail, witnin thirty (J0) cays
'

ot notice from tne Defendants, take any and all acetons
necessary to etteet sucn withdrawal, release, or'recuccion in

,

excess of Fuit Surety.

|
1

|

4'.
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N. In the event the State obtains monies from tne construction tuna
or otner instruments estaolished in accordance witn Paragraph J
to perform all or part of the worn ana/or approprtate corrective

,

or mitigative actions, the State three (3) months atter
initiation of tne Work, and for every three (3) months period

r
thereafter until completion, shall provide the Defendants witn
an accounting of expenditures and shall, upon completion,

h provide the Defendants with all unexpended monies, if any.
!

O. In projecting costs of the Work for purposes of this baction,
' Defendants shall incluie costs of mili decommissioning.
t

P. Upon determination by the State that ene Worn nas oeen
satisfactorily completed in accordance witn Suppart Three of
Shetion VI and Section XXX111 of this Consent Decree, and the
License, and upon transfer of the sit's to the beste or to the
United States pursuant to the Uranium Mill Tailings Radiation
Control Act of 1978, PL 95-604, 92 Stat. 3021, the Detendants
shall be immediately released from their ooligations to provice
Surety for Performance as described in this Section, and the
State shall taken any and all actions necessary to ertwet tne
withdrawal, release, transfer, or liquidation ot any outstancing

surety arrangement.

8.2 LONG TERM MON 1*0 RANG AND MAINTENANCE

From Consent Decree, Section IV C'Eut1TMENTS OF PLAINTIFF AND
DEFENDANTS:

?

G. . Prior to petitioning ens Court for termination of this Consen,
Decree pursuait to Section X2A111 Defendants shall post a tund 1

'

for Long term Monitoring and Mcintenance of the Uravan Facility
regn(ted by applicaole law, such fund to be basud upon an

.
at
assumed real rate of return of 21 per annum provided that >

Defendants can droonstrate auch a6sumed race or strurn is ,

appropriate.

e

e

i

.
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9.0 SPRING CREEK MESA GE0 TECHNICAL AND GEONYDROLOGICAL REPORT

| 9.1 GEOLOGY
r

IStratigraphy: The stratigraphic section beneath Spring Creek Mesa
is composed of approximately 18.400 feet of relatively flat-lying .

sedimentary rocks of Paleozoic and Mesozoic age. About 1,700 feet ;

cf Mesosoic sandstones, mudstones, and shales overlie about 16,700 ;
feet of Paleosolc sandstones, carbonates, evaporites, and shales t

.(Figure 5.2-2). The sedimentary section overlies Precambrian
crys talline basement rock and is overlain by a thin veneer of soil
and colluvium. .

Based on ground water observation wells on the mesa and outcrops
'

around the mesa flanks, the following stratigraphic sequence was
determine to underlie the Spring Creek Mesa site. The Dakota
Sandstone forns the top of the Spring Creek Mesa site. The Dakota :

in this area ranges from about 70 to 150 feet thick and some of the
formation has been removed by erosion along the mesa rim. The a-

Dakota is primarily sandstone with interstratified lenses of
'

siltsone and claystone. Carbonaceous mudstone with some thin coal
seams is present in the Dakota. These carbonaceous sones occur as
local discontinuous lenses but an apparently continuous carbonaceous
sone from 20 to 50 feet thick is present nest the base of th+ Dakota !

on Spring Creek Mesa. The Dakota is a coastal plain deposit end
disconformably 'overliss the Burro Canyon Feuention. Cater (1570) !

(55G-700000) reports th4t sandstune samples from the Dakota are
mostly quarts with lesser amounts of chert, feldspars nud acceae:ry

,

minerals. The sandstone is eusented primarily wich xilica and t

lesser amounts of calcite.

The Burro Canyon Formation disconformably under11es the Dakoca and ,

crops out along the mesa rim. The Burro Canyon ranges from about 70 ;

to 140 feec thick and is sandstone with interstratified lenses of
siltstone, clays. tone, and some pebble censlomeract ler.ses. Bur ro
Canyon sandstones represent fined pisin deposits and conformably

| overlye the Brushy Basin member of the Morrison Formation. In ;

Places, the Burro Canyon intertongues with the Brushy Basin. CaterL
,

(1970) (55G-700000) reports that sandstone samples from the Burro
Canyon Formation are mostly quarts with lesser amounts of chert,,

i feldspars and accessory minerals. The sandstone is cemented
|- Primarily with silica and. lesser amounts of calcite.
I

Total thickness of the Dakota Sandstone and Burro Canyon Formation
on Spring Creek Mesa ranges from about 150 to 290 feet. Beloe the
proposed tailings and effluent impoundment site, the average .

thickness of these formations is about 220 feet.

The underlying Morrison Formation, which is about 730 feet thick, is
divided into two members. The upper Brushy Basin member is about
430 feet thick and is made up largely of variegated bentonitic
mudstone but includes some sandstone and conglomerate lenses. The
underlying Salt Wash Member is about 300 feet thick. Sandstone
lenses become more numerous and thicker in the Salt Wash and are

.

0
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interstratified with variegated mudstone. The Morrison Formation is !
underlain by the Summerville Formation, wnsen consists of aoout 60 !'

| f eet of red, gray, green and brown, thinly bedded, sandy snele ano |
*

,, mudstone. The underlying Entrada Sandstone, wnien is aDout 155 feet :

V thick, is an orange, buf f and wnite, fine grained, massive sandstone. ;
$ s

y The mesa top is generally covered by one to twenty teet or soil !
.

GePosits of alluvial, eolian, and residual origins. The alluvium is .

!

O made up of reddish-brown, stratified, silty sandy clays to clayey
'

q sands with scattered sandstone and snale gravel. In places, the

k alluvium is overlain by thin, reddish-brown, sandy silt and clay ,

y solian deposits. Residual sandy clays have developed in areas wnere i

b claystone bedrock is near the ground surface, and stity sand
D residual soils have developed on '" near-surf ace sandstones.
I Colluvium occurs between bedrock outcrops around the u.esa rim and is
y generally made up of a surf ace layer of angular sandstone bloexs.

t

Is At depth, tne colluvium generally has a sandy clay matrix.
*

f
n Geomorphology Spring Creek Mesa is the result ot downcutting ot
2 the San Miguel River, Atkinson Creek, Spring Creek, and Taoeguacne ;

[p Creek. The mesa top is formed of erosionally resistant beds or .'
*

2 Dakota Sandstone and the Burro Canyon Formation. Tne steep sides of

Q the mesa are formed ot the less resistant beds in tne Morrison and
/

Summerville Formations. About two hundred feet above tne valley
[ bottom of the San Miguel River, the resistant sanastone of the

Entrada Formation fors.c citffs. Along one river, downcutting has-

' reached the Kayent4 Formacina. Dissection along ene principal |
g} tributaries hordering tr.e mesa b'&vu not cut below cae brusny nasin ,

4 Mameer of the Merttaen Foruttoa exrepe in creas near their 1

V confluence with the San MiFuel. Thert is about 9N iest of reiter j
l

f,j between the stas 3 top and the valley Nttom of the San Miguel Hiver.
|
9 Based on past long-ters down-cutting rates observeo in (ne Coloraco i

d River system, it is estimaten coat incistor. of tte San Miguel River
'

thrcodh L'42 S riPg Creek Mesc capcoc% aad :ne onset of mesa( r tra
P

j tetreat pecesD1y toon place uou'. ,.wu to Cive allten years ago,
j hdging from the amount of mesa rim retreat wnica has occurer in ene j

''

t Spring Creek Mesa arch since ti ts time, the fo1&owing tong-term
i maximur ria retceat rates can tee estimated. A maximum rate for mesa
d rims adjacent to San Miguel River triputaries is about enree feet

E];
(1 s) per thousard ye'ars. A maximum rate tor mesa rims aajacent to
the San Miguel River is about four feet (1.2 m) per enousand years.

j A maximum rate for mesa rims in areas wnere drainages, wnien nead on

@-
the mesas, cross the rims is about five feet (1.5 m) per enousand

ly years. '

Q
'

S At its closest points, the Spring Creen Mesa rim is aoout 200 feet
%' from the proposed tailings and effluent impounament. Considering

|
the maximum estimated rim retreat rates, it would take over 50,000.

years for general rim retreat to impact ene tactitty. Actual#
,

- erosion rates could be less but caution must De used in tne gully

areas regarding possible erosion.' ' '

.
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Structure: Spring Creen Mesa is located near ene coundary of tne'

Paradox Basin and the Uncompangr,e Upitf t. The northwest-trending
axis of the Nucle Syncline crosses enrough tne mesa. Tne syncitne - |
is a broad, open fold of low amplitude. At tne site, tne syncline |

axis strikes N50oW. bedding generally dips toward the axis. To
the southwest of the mesa, bedding rises gently fro,a the syncline at
about two to seven degrees and merges with the northeastern limb or i

the Paradox Valley Anticline. To tne northwest of the mesa, cedding -

rises at two to seven degrees and merges with the southwestern limo 1

of the Uncompahgre Uplif t.

Three sets of joints in the Dakota Sandstone appear to be directly i

related to the stresses that produces the foldtag of tne Nucia
Syncline. The primary and best devel'oped set strikes northwest,

,

parallel to the strike of the syncline. Dips in this set are nearly
vertical. The second set, also nearly vertical, runs nortneast at ,

nearly right angles to the first sat. The tntra set is parallel to !

the bedding of the sedimentary rocks. Spacing of indivioual joints ;

varies from a few inches to up to twenty feet. On the mesa too,
separation of the joints ranges from closed to 0.5 cm. Around the
mesa rim, separation is up to several feet.

Although f aulting is rare in the Nucia Syncline, two small northwest
striking normal faults cross the mesa parallel to the syneline axis
along the southwest itab. The northern most f ault crosses the
western part of Spring Creek Mesa. It extends acout 2.3 miles to

| the north, across Atkinson Creek and terminates et tne south enu of *

[ Atkinson Mesa. On Spring Creek Mesa, the f ault displaces tne' Dakota
| by sbout three feat. Displacement on AcKinson Mace is hoout ten

teet. The fault strtne.s N150W and dips 450SW. Based on
stratigraphic evidence, the fault'te not considered to De ,

*

potentially active.

The closest fault to Spring Creen Mesa that in considered to be

potentially active is seven miles to the east. This fault is the
longest of the Uncompangre f aults. It is expectwd that a max 3 mum
credible earthquase of 5.7-6.9 on this fault would produce site
intensities at Spring Creek mesa of VII to IX.

.

.

r

|
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9.2 HYDROGEOLOGY
,

Croundwater in the Sp' ring Creen Mesa ares occurs in three
water-bearing zones tne Dakota Sandstone, the surro Canyon

,

Formation, and the Salt Wash Member of the Morrison Formation..

,' Additionally, portions of the Brushy basin member of the Morrison
Formation are saturated and will yield s' mall amounts of water. Tnisn

' discussion, however, excludes any regional aquifers below the
4 Morrison Formation such.as the Entrada and Kayante-Wingate

formations. The Burro Canyon and Salt Wash Formations are separated
y by an aquitard, the Brushy Basin member of the Morrison Formation.
/ Groundwater which occurs in the Dakota and Burro Canyon is of
f limited extent and quality, whereas the Salt Wash is a regional

aquifer and is used locally as a water supply.
.

[ Dakota Sandstone: ' Dakota Sandstone on Spring Creek Mesa contains
water only locally. The dominant portion or cne Dakota bandstone on

,

Spring Creek Mesa does not appear to be saturated. A perennial,

spring, located about 100-200 feet northwest of H-26, discnarges"

from the Dakota Sandstone at an elevation of 5745 feet. Although
p; little information is available, the extent and enickness of any

saturated zone in the Dakota is probanly very sensattve to local4

! precipitation. Recharge probably occurs in the upper reaches of cne
various gullies and on the Mesa top adjacent to these gullies..

(; *
Therefore, any fluid movement, except vertical recharge to the
underlying Burro Canyon Formattoa, is moet lir.ely limited to small !

' flow rysteias near vertous gullies. '

..

[{ Dakot.a groundwater is a magnesium-sodium sulfate water witn a totsi
Oteaolved Solids (TDS) of 3510 mg/1. The nign wif ate, 2300 mg/1,

(c , could be due to contact with carbonaceous st.rerial in the Dakota
Sandstone. Only one sample, collected f rom tne pond adjacent to ;

.

j H-26, is available f rom the Dakota Sandstone (00-b40124: 7),;

h Movever conductivities of 3800-4500 ucronor/cm $250C wore "

s
. recently measured in the spring area. Thr, stack pond apstreat et

q the spring was eliminated as a possiole s<ntec of the sprtng oater

( since it has a measured conductivity o r 310 :hironos/cm@ 2500.
L

Burro Canyon Formation: Surro Canyou groundwater is perched above r

; the regional grounowater system by shales ot tne brusny Basin

f member. '1he uppermost Brushy Basin sopoars to be saturated
4 (00-840124) and is included in the hydrostratigraphic unit called ,

'

3 the Burro Canyon perched aquifer. However, because there is some
L^ question as to the Burro Canyon-Brushy Basin contact, as evidenced

0 by dif ferences in the contact " picks" by Chen and Associates and
j Envirologic, what appears to be saturated Brushy Basin could

,

actually be Burro Canyon. In some cases, it is not known wnetner
the monitoring holes penetrate the full saturated thickness of,

thewater-bearing zone. Field inspections of this contact in roao''

custs demonstrates the interongoing relationship between ene two
units. Maroon and green snales, typical of the Brusny Basin, were
observed between massive sandstones, typical of the Burro Canyon.

_

i

4
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L

The approximate saturated thickness of the perched Burro Canyon ,

aquifer varies from a few feet northeast and southwest of the i

proposed impoundment area to 68 feet (81 feet, if Chen data is used) I

at SO(-1. The axis of t he U-shaped t rough created by the satura ted
thickness contours trends to the northwest (00-840124: Plate 8). ;

Although not redrawn for this report, Plate 8 depicts a reasonable ;

representation of the saturated thickness. However, the sero line 3

should be reseved since this report considers the hydrostratigraphic i

unit rather than the formational rock units as the basis- for - "

defining the water-bearing zone. This approach will also cause the j
contours to spread laterally since, as an example, H-28 has a
saturated thickness of between 4 and 16 feet, depending on whose
data is used, whereas Plate 8 assumes sero saturated thickness. ,

,

The potentiometric surface map of the perched aquifer is shown in [
(00-840124: Plate 7). This map was drawn on the basie of average ;

water level values rather than water levels measured at a specific ~

point in time. This technique is valid in this area, since there
does not appear to be any major water level fluctuations. _However, ;

a 'more acceptable method is to contour data measured as close to a
isingle point in time as possible. Contouring data collected in

October,1983, resulted in a similar pattern as presented in
Plate 7. Regardless of what data is used, a simpler interpretation
of the data resulted in a contour pattern which eliminates the
" saddle" in the center of the area, within the 5630 foot contour.

'
- Comparing the_ structure contoor map (00-840124: Plate 1) of the

3 rushy Basin-Burro Canyon rock unit with the potentiometric surface >

map, indicates the " Saddle" may correspond to a slight rise or ;

upward buldge in the contact in this crea. The "Jimoler" pattera
depicts groundwater flo9 from the mesa margins ?owcrds the conter

! - and e. hen towards 81t3e Poirat Spring, with a minor reversal to cne .,

contheas t a*ound the gulch whc.vt a (unnutabered) major spring j

dischartes f rom the Burro Chuyen. Gradients vary f rom about .01
over auch of the area to .003 along the west-central portion of the ,

. mesa, north of H-28. ,

.

Doetto reports that 5000 ac-f t are stored under seLurated conditions
in the Burro Canyon on Spring Creek Mesa (00-840124th-5). Using

.

Aearly the same procedures and assuming saturated thicknesses as
discussed previously in this report, a value of 6900 ac-f t was
calculated. It is probably valid to assume that these values.

represent upper and lower limits for any "real" storage value.
However, if the Burton Canyon-Brushy Basin contact is in significant
error, 6900 ac f t would represent a mininun value.

Aquifer tests were performed in various wells on Spring Creek Mesa. '
Earlier tests in H-27 yielded poor results because of low yield.
Low yield tests and/or slug tests were not attempted on'these wells,
but rather they were tested by standard pumping procedures which ,

'

generally are not satisfactory for low yielding aquifers. An

aquifer test performed in well SCM-1 resulted in reasonably good
estimates of permeability. An independent analysis of Umetco data
yielded transmissivity values which were 30 to 50 percent higher
chan those reported (00-830809:5), but are of the same order of
magnitude and therefore, are comparable. This test yielded a
Permeability value of 16 gallons per day per square foot (gpd/f t2)
or approximately 8 .X 10-4 cm/sec. This compares reasonably well
with packer test data and limited data from H-27.

.- - - - . - - - . _ --. - ._ - -.- __ _-_ . _ - - - -
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Wells which were tested yielded one gallon per minute (spm) or less, |

except S m-1, which yielded approximately 3 gpa. A second test ot !:

SCM-1 at nearly 11 spm* appeared to dewater the well. A maximum flow
rate has not been establisned in the vicinity of this well. ;

?.

*

Water quality of Burro Canyon groundwater is highly variable on
.,

q- Spring Creek Mesa. However, the spatial distribution of the water ,

quality is not unexpected within the flow regime for this aquifer. ;
,

,
tBurro Canyon water quality varies f rom a low of 640 mg/l (SCM-4) to4'

a high of 2540 mg/l (sCM-2), total dissolved solids (TDS). The
majority of the wells, primarily those located near the rim, have a

,

f TDS of 1000 mg/l or less. This water is considered to be of
'

j moderate quality. .Two wells located very close to each otner in the
; central portion of the mesa (Sm-2 and H-27) exhibit water qualities
f approaching the poor category (2000 mg/l TDS). SCM-1 nas water

quality intermediate to tne first two groups (1400 mg/l TDS). Sinc e>

well H-26 is completed in both the Burro Canyon and Dakota it is not
possible to establish the Burro Canyon water quality at this

j" location. The water quality observed in H-26 in probably of Cne
shallow Dakota water (as exhibited by the spring near H-26) mixed

h.
with Burro Canyon water.

,

Either because of structural or stratigraphic controls or changes tn
permeability, the Burro Canyon potentiometric surface appears to

i flatten in the central part of the mesa. Whether this represents *

groundwater which is relatively stagnant is not Known. However, it. ,

. corresponds reasonably well with poorer quality water, suggesting
possible stagnation. The only o.ajor anomaly on Spring Greek Mesa is :

the water quality of >29 which is directly dows gradient of all I

i otner wells end tsas a TDS of about 1000 mg/1. This water may ;.

represent dilution by lower TDS water from CnJ MJChWeSt, out there
'

is no direct evidence that significant water is available in this
'

ditection. Also, since only one analysts is av&L'.able f res this

i well, there is a possibility the TDS of 1000 mg/l is not i

y representetive. Even though the wat'ar level contours indicate tne
' ganeral gradiont is in the dir6ction of H-29, the reietively tnin

saturatad thlerness and possible lower TDS tugpst tr.at litt!.e water .

. is actually moving into this area.

Preser.t water quality data is not suf ficient to determine seasonal
variations to any degree of certainty.

'

*.

Historic use of the Burro Canyon groundwater is limited to one
wind-driven stock well in the central portion of the. mesa and
wilditfe watering at the spring on the southeast side of tne mesa.
This well has been reported to supply stock water duirng the summer
months, but occasionally runs dry. It is not known how much of tne

L saturated zone is penetrated by this well.
s

4

.

b

,
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Salt Wash Member: Salt Wash ground water is under confined -

conditions in the Spring Creek Mesa area. Monitoring wells on and
.

adjacent to the mesa indicate the gradient is 0.25 to the southwest, ;

towards the San Miguel River (00-821206:29). Salt Wash ground water !

is generally a sodium bicarbonate water type, sodium not always ;

being,the dominant cation. TDS ranges f rom 253 mg/l in the i
Tabequache water supply well to 1020 mg/l in H-30s, the Salt Wash ;

monitor well near Blue 3pring (00-821206:37).
~

<

kocharge/ Discharge Relationships on Sprina Creek Mesa Development ,

of a representative water budget f or the mesa must consider the 'f
following observations. f

1) Shape of the potenttometric surface. ,

2) Hydraulic gradient.
3) Topography vegetation, and precipitation patterns.
4) Permeability of the variouc units. ;.

!

5) Areas of known discharge and recharge.

In addition to these observations, several processes must be
considered. ;

1) Geologic control of probable flow paths.
' 2) Vertical flow from the Burro Canyon.

3) Infiltration.

The Burro Canyon potentiometric surface suggests ground water flow
is toward the northwest, parallel to the synclinal axis. As {

discussed previously, the gradient is f airly uniform except in the
central partion of the mesa where the gradient is relatively flat.
Areas of discharge include the various springs and seeps which have'

,

been observed along the mesa rim, primarily to the ncrrhuest a u ,

southeast. The gulch north of SCM-1 is another probable area of ,

;
discharge since the water surface elevation in SCW 1 is nigner than
the surrounding topography. Field inspection of this aru.
identified general areas of seepage and salt encrustations but tne,

|-
dominant discharge may be beneath colluvium which covers the north

- facing slopes beneath SCM-1. It is not poestole to estimer,e

probable discharge to the northwest because et tes 4ttfuse nature.
Discharge to.the southeast can be estimated, and sprears to en '.n

the few gallons per minute range, however mucn of cne flow appears
to occur as underflow, supporting lush vegetation. ,

Another source of discharge f rom the Burro Canyon is vertical flow
into the Brushy Basin. Even though the Brushy basin is of
relatively low permeability, vertical flow is highly prooaole,
albeit at a low rate per unit area. Reported permeabilities for the
Brushy Basin range from 6 x 10-6 to 10-8 cm/sec. Using the

assumptions provided in McWhorter (1964), calculated travel time for
. water to move vertically througn 400 feet of Brushy Basin ranges|

from 1400 to 2500 years. However, this estimate does not consider|'

the ef fects of vertical f ractures. A field inspection identified

well developed vertical fractures or joints in the Brushy Basin
;

shales.'

I

|

|

|

.
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An estimate of total vertical flow over the area of saturated Burro
) Canyon can be calculated, using the same assumptions. Using a total

area of 4457 acres where the Burro Canyon is saturated (Rouse,^

1983), a total flow of about 150 gallons per minute is calculated.
This should be considered as a minimum since these calculations do
not account for possible errors in delineating the actual area of

' *
sa tura tion..

L

C Except for a narrow neck of land to the northeast, the mesa is
[ completely dissected down through the Burro Canyon Formation, and
; therefore, essentially isolated hydrologically from surrounding

area s. Using the measured permeability of the Burro Canyon, the
g average gradient f rom the potentiometric surface map, and the cross
f sectional area of the " neck"..a maximum flow of 0.6 gpm can be
f calculated. This number agrees with calculations by Umeteo
t (00-840124-14). However, field inspection of this neck suggests
# that it is highly unlikely that any water is moving laterally.to the
g mesa from higher areas to the northeast. Gullies which cut
n completely through the Burro Canyon formation adjacent to this neck

show no indication of ground water discharge.

h Infiltration of precipitation is the only other sourcs of recharge
$ that can account for the observed and implied discharge from the

(( seas. Most of the recharge is probably a result of infiltration of
enow melt when evapotranspiration rates are relatively low. The

y sandy surficial soils and level terrain enhance the potential for
recharge which occurs mostly through fractures and joints in the

.Q I,urro Canyon, based on visual inspection of outcrops. The
- occurrence of recharge undoubtedly is spatially and temporally
y variable, owing to fracture heterogeneity, topographic controls of ,

2- infiltration, vegetation, and meteorological f actore.

'; ;
i+ Based on visual inspoetion of the mesa and comparable studies

reported in the literature, a :#, infiltration rata of 9.5 inches

7 per year or about 5 percant et the availt.ble precipitation is
1 assumed fo- the entire assa, Even though actual infiltration is not
i uniform, it is not possitle to quancify its variability, and

!. c ho re fo re a uni fo nc numbe r is a t omed. Alao, ninre Infiltraticn har
N not 4.:teally been measured on the mesa, there is some question as to
d }ht value is representative. Average sunual infiltration la
,? undoubtedly variable, but is certainly greater 1: nan zero sM '.

I grobably does not exceed $ to W percent. An infiltration rate of
.-3 percent is probably caalistic, however, an infiltration of 5,

percent yields results which are close to those calculated for*

[ vertical flow through the Brushy Basin. A net contribution to the
y Burro Canyon of 125 CPM from percolation of 5 percent of net
% infiltration is calculated.
.

'

The major components of a mesa water budget are infiltration and
vertical flow. Horizontal movement of water, both recharge and

; discharge, appear to be minimal, although actual dishearge is
'

dif ficult to estimate because of the low expected flows. Without
, infiltration, there is no source of recharge which can maintain the
[ system as observed, with or without vertical flow.
;

^

.
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9.3 SEEPAGE ANALYSIS

Two seepage models have been pres'ented for the proposed facility on*

Spring Creek Mesa. The " Specific Retention Model" was presented in
tne Integrated Report (Jenuary 1V64). A second model which has been
called an " Alternative Hydrogeologic Model" was prepared by
McWhorter (1984) f or Umetco. A preliminary review of the specific
retention model was incorporated in the PELgS document prepared by
the Colorado Department of Health. Reviews of Doch models are
presented as follows:

Specific Retention Model: The Specitic Retention Model is an
interpretation of a simplified seepage model presented by McWhorter
and Nelson (1980). The one-dimensional mocal assumes that the
foundation material beneath the impoundment acts as a homogeneous
medium and seepage movement is vertical. The model also assumes
that when the seepage front contact either an " impervious stratum or
the phreatic surf ace of an aquifer," a groundwater mound W111
develop and rise towards the impoundment (Stage 11 flow).

Using the McWnorter-Nelson model as a f rameworn, Umetco presents a
seepage analysis of various liner configurations. McWhorte r's
Table 6-1 presents a summary of the expected seepage f rom tne

i

. configurations. There are several assumptions used by Omecco an
developing their analysis which are of concern to the Department.-

The correctness 'of these assumptions will have a significant impact
on the results of this analysis and therefore the characterization
of impacts due to seepage from the proposed facility. The Umecco~

assumptions are:

1) Infiltration does not occar to any signiticant oegree on Spring
Creek Mesa.

2) The foundation material beneath the impoundment oehaves as a
homogeneous medium and will result in only vertical movement. ,

t

3) Tt.e contamanated " plume" or slug will stop its vertical
movement at the ena of dispesal (17 years) and will forever*

;

remain held in speciftc retentton.

4) Time calculations for seepage at the canyon walls, should
saturated flow occur, assumes that the saturated conditions
will occur at the Brushy Basin-Burro Canyon contact and will ,

therefore exit to tne northwest at the contact exposure.

As discussed in the previous sections, the probability that*

infiltration does occur on the Mesa can be demonstrated; however,

the precise amount remains unknown.

l

.

!

l
.
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Considerable error is introduced into the seepage analysis Dy
3 assuming vertical movement of the. wetting f ront. A numerical
..

simulation by Siegel and Stephens (1980) of seepage beneatn lined
p ponds substantiates McWnorter and Nelson's work f or one-dimensional
t flow beneath in impoundsent when the foundation material behaves
; isotropically (the same in all directions). However, the simulation

also indicates errors of as much as 50 percent in locating ther,

[i wetting front when the foundation material is anisotroptc and using
| McWhorter and Nelson's one-dimensional analysis. Field observations
3 and inspection of borehole logs and core indicates the becroca
@ beneath the proposed impoundment to be anisotropic.
:,

Siegal and Stepnens (1980) have determined that the norizontal
component of unsaturated flow becomes increasingly important with

,

?

greater degrees of anisotropy. With a ratto of norizontal to
vertical permeability of 20 nearly 50 percent of the unsaturated

Q flow occurs horizontally beneath a itned impounament. 'Under enese
conditions, evapotranspiration becomes an important component to the,

7 analysis and may actually reduce vertical movement or the wetting
P front.
S'
! In order to calculate maximum vertical movement, Umecco's

'_ consultants apparently used McWhorter and Nelson's time-distance
h equation for determintag duration of Stage I flow. Asica f rom the

$ isotropic-anisotropic conditions, it appears that it was assumed
i that at 17 years (the operattonal life of the f acility) the plume

would stop and used the McWhorter-Nelson equation to calculate the
distance..7 . This does not consider continued seepage f rom tne still

) saturated tails nor does it consider infiltration. The contaminated
p plume may continue to vertically migrate untti tt reacnes tne

*

L saturated zone and begin to mix with Burro Canyon water. The
j

,

analysis, but, again, it does not consider horizontal movement.
arrival time can ne estimated by uslag McWnorter's 1-dimenstonal

j '

i ' Umecco's consultants calculated a hypotnetical travel time of a
contaminated plume to the canyon walls. This calculation assumec

,'
that saturated flow would only occur at the Drushy Sastn-surro

w Canyon ecntact and that any conte.minated flow would travel tha
'' maximum down gradient distance to the mesa rim. ilowe ve r ,
'' considering the potential far horizontal movement becsuae of
3 anisotropic conditions, breanthrougn to the atmospnera of i

''

contaminated fluids could occur in very short dtstances from the
, , .

impoundment perimeter in several gullies. The direction of flow in
the Burro Canyon aquifer is immaterial to potential flow directions

' of the unsaturated or saturated contaminated liquid.

I

i

s
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Alternative Hydrogeologic Model: Dr. McWhorter's altern2tive
approach to contaminant modelling involves the application of a l

1lumped parameter model to the perched aquifer. In this approach the
seepage is assumed to mix instantly and completely with water
already in the aquifer. The volume within which mixing occurs was ,

. assumed to be limited to areas underlain by stream tubes which I

passed beneath the impoundments. McWhorter assumed a saturated d

thickness between 18-30 feet and a 20 percent porosity. Should
contamination of the perched aquifer occur, there would most likely
be a plume of limited areal extent that would mix only slowly with
native water in the aquifer. Therefore, actual concentrations could

'be significantly greater locally, in comparison to the lumped
parameter results for average concentrations in the aquifer. The
calculations indicate peak concentrations occur af ter the seepage
held in " specific retention" is displaced from the vadose zone, i. e.
using equation 2. It was found that the effect of a five-fold
reduction in recharge rate (infiltration), from 0.05 to 0.01 feet
Per year, causes approximately a two-fold reduction in the peak
concentration and a delay in the peak on the order of a few hundred ,

years, using his approach. The significance of the predicted r

concentrations should have addressed in the report.

The effect of seepage on the lateral spreading of the perched
aquifer and influence of capillarity were addressed in another study
.by Dr. McWhorter. In general, independent calculations support his
report when the same hydrologic parameters are assumed. His
analysis of mounding, however, is sensitive to the permeability of
the shales within the Burro Canyon; if the Burro Canyon shales have
a permeability equal to the Brushy Basin shales, the lateral seepage ,

could extend 4000 feet frem the center part of the impoundment ;

complex, assuming that complex is a circle. Tf the impoundment '

couplex is better approximated as a rectangle, then it can be
estimated that perched conditions could exteno abouc 3800 foet form
the long axis of the impoundment , using his assumed values for
leakage.

.

1

4

.
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10.0 ' RADIATION RULES WRICH APPLY DIRECTLY TO URANIUM MILLS ;

'

10.1 GENERAL REQUIREMENTS FOR ANY SPECIFIC RADIDACTIVE MATEdlALS LICENbE

Part III of Colorado's " Rules and Regulations Pertaining to
- Radiation Control" contains ney provisions pertaining to tesuance of r

a license. RH 3.9.1, 3.9.2 and 3.9.3 apply to any license. ;

iRH 3.9.4, 3.9.5, and 3.9.6 apply in particular f or a source matertal
mill license.

!

A license application will be approved if tne Department determines
thatt i

3.9.1 The applicant is qualified by reason or training and
experience to use the material in question for the purpose ,

requested...;

3.9.2 The applicant's proposed equipment. factisties, and t

*
procedures are adequate...;

, ,

3.9.3 The issuance ot the Itcense wt11 not be intatcal to tne
health and safety of the public;

3.9.4 Financial surety is furnished to ensure protection 01 |
public health and safety in the event of abandonment,
default, or inability to meet requirements;

3.9.5 A lona term monitoring and maintenance fund is provided;

3.9.6 for any activity which cne Department determines wt11
significantly af fect the quality of the human *

environment... the Department has concluded that cae
action eslied for is the issuance of the proposed license

'

with any appropriate conctctons to protect envtronmental
values.

The basis of dectnaination is Inf orms'.io?. fileo ano
evaluation cf tr.e short-terrn and logrante environmentalo

impact , wetganzn ' environmental, _ economic , tecnntest ano
other bene f s.t s agains t environmental coses , wnITe~~~~

z

consider 4ng availaDie alternatives, j

L

.

.

.

A

t

1
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P ;10.2 SPECIAL REQUIKEMENTS FOR ISSUANCC OF SPECIFIC LICENSES FOR SOURCE ]

[ MATERIAL MIL' ING 1L
i

i-
[j - Part III of the Radiation Rules contains tne to11owing spe'citic
( provisions regarding licenses for source material milling. ;

-

L 3.10.6 , Special Requirements for Is suance or Specitte Licenses ___ For i

1 Source Material Milling i

li
'

g- In addition to the requirements set fortn in an 3.8 ano
i 3.9, c specific license fcr source material milling will .

k. be issued it the applicant submits to tne Department a <

g satisfactory application as described herein and meets the
d other conditions specified below

,

iI .

h 3.10.6.1 An application for a license to receive, possess, and use
}' source material tor stiling or byproduct macertal as

defined in RH 1.6 shall address the following:r

-

i

Y, 3. 10.6. 1.1 Description or cne proposed project or action. |
1. .

I; 3.10.6.1.2 Area / site characteristics including geology,
5 topography, hyurology ana meteorology.
9

( 3.10.6.1.3 Radiological and nonradiological impacts of the
| proposed project or action, including waterway and
J groundwater impacts.

.

!

3. 10. 6. 1.4 Environmental e f fects of accidents." '

'. *

3.10.6.1.5- Tailings disposal and decommissioning.*
i. .

,

3.10.6.1.6 Site and project alternatives. ,

~

3.10.6.2 During any one full year prior to any major site !

construction, a preoperactonal monitoring program unall De' ,

'

conducted to provide complete baseline data on a milling'

site and its environs. Througnout tne construct 2on ano
g

l' operating phases of the mill, an oper.scional monitoring .

j- program shall oe conducted to measure or evaluate

compliance with applicable standards and regulations, to
evaluate environmental impacts or operation, and to cetect,

potential long-term effects.
,

'
,

$

.

sg

I *

r

.

'
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|
3.10.6.3 prior to issuance of the license, the mill operator shall

(1) establisn financial surety arrangements, as'provided
,

by 3.9.4.1, to ensure decontamination and decommissioning i

of the f acility and (2) provide a f und moequate to cover ;

the payment of the cost for long term care and monitoring
as provided by 3.9.5.2. suen funo shall oe sufficient to
meet the requirements of 3.9.5.4.2. The Department will
consider proposals to comoine the two types of financtal
ossurance.

,

'

3. 10.6.4 The applicant anali provide proceaures desertbing the
means employed to meet the following requirements during ;

the operational pnase or any project. ;

3.10.6.4.1 Milling operations shall be conducted so that all -

effluent releases are reduced to as low as is
reasonably achieveable below the limics of part IV. - !:.

3. 10. 6. 4.2 The mill operator shall conduct at least daily
inspection of any catlings or waste retention i

systems. The inspection shall be pertormed by a
person who is qualified and approved by the
De part ment. Records of sucn inspections shall oc ;

maintained for review by the Department.

3.10.6.4.3 The mill operator sna11 immediately notity tne
Department of the following:

3. 10. 6.4.3. 1 Any failure in a tailings or waste retention system
which results in a release of tailings or waste into ,

uncontrolled areas; and .

'3.10.6.4.3.2 Any unusual conditions, whien are not contemplated in
the deeign or the recention system wnsen it not
corrected could lead to failure of the syscem and
result in a release of raitings or caste into
uncontro11ei,1 areas.

I

3. 10. 6.5 An appitettion for a license to recetve, possess and use s

byproduct material relating to tailings or vaste disposal ,

'as detined in Ril 1.b shall contain proposed specifications.

relating to the emissions control and disposition of the
byptoduct matertal to acnteve tne requirements and
objectives set forth in the criteria listed in Schedule
E. Each application for a new license or for Itcense
renewal must clearly demonstrate how the requirements and
objectives set fortn in senedule E have been addressed.
Failure to clearly demonstrate how the requirements and
objectives in Senedule E have been addressed sna11 oe

grounds for refusing to accept an application.

4
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6 10.3 CRITERIA RELATED TO THE DISPOSITION OF RADIOACTIVE TAILINGS OR WASTES
i

h Part III, Senedule E, of the Radiation Rules specittcally provides |

[3
detailed technical criteria which apply to source material mill i

tailings or wastes. i
i

f INTRODUCTION - Eacn applicant for a license to possess and use !

.
radioactive material in conjunction with milling, or sites fcnnerly ,

associated with such milling, is required to include in a itcense

i application proposed specifications relating to the milling !

* '
cparation and the disposition of tailings or waste resuittag trom

- such milling activitier. This schedule establishes criteria ;

& relating to the a tting, operatica, decontamiestion, decommisatoning, ,

'and reclamation of mills and tailings or waste systems and sites at
,

which such mills and systems ara located ano sten and radioacetve'
,, ,

material ownership. Applications must clearly demonstrate how thesee ,

,
criteria have been addressed. The spuctitcations shall be developea
considering the expected full capacity of tailings or waste systems<

and the lifetime of mill operations. Wnere later expanstons or
systems or operations may be likely, the amendability of the
disposal system to accommodate increasea capacities witnout
degradation in long-term stability and other performance factors,

shall be evaluated.
.

As used in this Appendix, the teria "as low as reasonaoly acatevaole"
has the same meaning as in 4.1.2.+:

CRITERION 16

(a) In selecting alternattve tatlings disposal sites or judging cne
,.

adequacy of existing tailings sites, the following site
features which would assure meeting'ene broad oojective of

|

| isolating the tailings and associated contaminants from man and
? . the environment in the short term and for thousands ot ye4rs
p without ongoing active maintenance shall be considered:

|3 (1) Remoteness f rom populated areas;
,

s

L (2) Hydrogeologic and other environacotal conditiono conducive
' to continued imnobiltzation and isolation or contaminants

.

from usable groundwater sources; and

(3) Potential f or minimizing erosion, disturoance,- ana

j dispersion by natural forces over the long term.

(b) Tne site selection. process snell be an opetmtzation to tne
I maximum extent reasonably achievable in terms of these featutes.

4
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.

(c) In the selection of disposal sites, primary emphasis shall be
given to isolation of tailings or wastes, a matter having
long-term impacts, as opposed to consideration only of ,

short-term convenience or oeneitts, such as minimtzation or

transportation or land acquisition costs. While isolation of ,

?tailings will be a f unction of both site characteristics and
.

engineering design, overriding consideration shall be given'

to siting f eatures given the long-term nature of tne tatitags

hasards. j,

'

(a) Tailings shall.be disposed og in a manner that will require
no active maintenance to preserve the condition of the s'ite.

CRITERION 2 - To avoid proliferation or small weste disposal
sites, radioactive material from in-situ extraction operations,
such as residues from solution evaporatton or contaminated control 1

processes, and wastes from small remote above ground extraction
operations shall preferably be aisposed of at existing large mill t

tailings disposal sites; unless, considering the nature of the
wastes, such as their volume ano specific activity and tne costs
and environmental it.picts of transporting tne wastes to a large
disposal site, such ottsite disposal is demonstrated to oe '

impracticable or the advantage of onsite burial clearly octweigh
the benetits of reducing the perpetual surve111ance ooligations.

CRITERION 3 - The " prime option" for disposal of tailings is
placement pelow grace, in specially excavated ptts. The
evaluation of alternative sites and disposal methods perf ormed by
mill operators in support of their proposed tailtags disposal ,

* program shall reflect serious consideration of the disposal mode. ;

in some instances pelow grade disposal may not ce tne most
environmentally sound approach, such as might be the case if a

,

high quaisty groundwater formation is relatively close to tne *

surface or not very well isolated by overlying soils and rock.
Also, geologic and topographic conditions mignt mane f ull,
below-grade burial impracticable. Where full pelow-grade Durial
is not practicable, cae size of recentton structures, and size una

'

'steepness of slopes of associated exposed embanknen;s, shall be
minimizea by er.cavation to cae maximum oxtent reasonsoly ;

achievable .ir appropriate giver. the geologic and hydrogeologic
conditions at a site. In these cases, it must be demonstrated
that an above grade disposal program will provide reasonably
equivalent isolation of the tailings from nctural erostonal torces.

.

9
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l' CRITERION 4 - The following site and destan crateria snail be
I adhered to whether tailings or wastes are disposed of above or
.;; below grade:
-i

(a) Upstream ratafall catchment areas must be mintsized tog

9 - decrease erosion potential and the size of the maximum
possible flood.-

,

j (b) Topographic features shall provice good wind protection.
+
y (c) Embankment and cover slopes shall be relatively flat af ter
; final stauilization to minimize eroston potential ano provice

( conservative factors of safety assuring long-term stability.
The broad oDjective should be to contour final slopes to

1 grades whi:h are as close as possible to these wriich would be
Providea if tailings were disposed or below grade; this

? could , for example , lead to slopes of about 10 horizontal to
I vertical (10h:1v) or less steep. In general, slopes enould.

not be steeper than about $h:1v. Where steeper slopei are
proposed, reasons why a slope less steep would be

~ impracticable should'be provided, and compensating factors
and conditions which make such slopes acceptaole suocid be

',

identified.

(d) A full self-sustaining vegetative cover sna11 oe estabitunea
or rock cover employed to reduce wind and water erosion to

a negli(;icle l'evels. |

(1) Where a full vegetative cover is not itKely to be f, ,

self-sustaining due 'to climatic conditions, such as in j
|semi-arid and arid regions, rock cover snail De employeo

on slopes of the impoundment system.

I.(2) The following factors snail oe constoered in-

.' establishing the final rock cover design to avoid
displacement or rock particles by numan and animal

a traf fic or by natural processes, and to preclude
undercutting and ptptng: ];

u j

((a)) Shape, size, composition, gradation of rock |

l' particles, excerticg beadtng macertal, aver.ge j
particle size shall be at least cobple size or 1

1., greater; |
.,

1,*

d ((b)) Rock cover thickness and zoning of particles
' by size; and |

|:.4
J ((c)) Steepness of underlying slopes.

'k |
1

'

;

J

s
.
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! (3) Individual rock fragments shall be dense, sound, and
resistant to abration, ano sna11 be f ree trom cracas, !

i* seams, and other defects that would tend to unduly
increase their destruction by water and frost actions. '

,

Weak, friable, or, laminated aggregate shall not be |

used. Shale, roca laminated with snale, ano enerts j

shall not be used. ;
'

t

(4) Rock covering of slopes may not be required wnere top
covers are very thick, on the order of 10 meters or !

L greater; impoundment slopes are very gentie on tne order
of 10Ht1V or less; bulk cover materials have inherently
f avorable erosion reststance enaracteristics; and enere '

is negligible drainage catchment area upstream of the- i
,

pile, and there is good wtad protection as descrioed inL
'

points (a) and (b) of this criterion.

(5) Furtnermore, all impoundment surtaces snail be contourea :
to avoid areas of concentrated surface runoff or abrupt j
or sharp changes in slope gradtent, in addition to rock
cover on slopes, areas toward which surf ace runof f might
be directed shall be well protected witn suostanttai
rock cover or rip rap. In addition to providing for

-- scapility or the impoundment systems itselt, overait :
stability . erosion potential, and geomorphology of |

surrounding terrain sna11 De evaluated to assure tnat !
there are no ongoing or potential processes, such as t

gully erosion, vnich woulo lean to impoundment
instability.

,

| (e ) The impoundment sna11 not be located near a capapte fault !
'

| that could cause a maximum credible earthquake larger than
that whicn the impounament could reasonaoly be expected to
withstand. As used in this criterion, the term " capable
fault" has tne same meaning as dertned in Section 111 (g) ot
Appendix A of 10 CFR Part 100. The term 'haxim'am credible

'

earthquake" means tnat earthquake wt:1cn woulo cause the
maximum vibratory ground motion based upon an evaluation of
earthquake potential constdering the regional and local
geology and seismology and specific characteristics of local
subsurface material.

(f) The impoundment, wnert: feastble, snould be designed to
incorporate features which will promote deposition. For
example, design features wnten promote deposition of sediment
suspended in any runoff which flows into the impoundment area-

might be uttiized; the object or sucu a design teature would
be to enhance the thickness of cover over time.

|
,.

*
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! CRITgRION 5 q

r !

* (a) In no case shall seepage of toxic and ractoacetve materials
<

result in significant pollution. The terms "significant J
."

'

'
pollution" means deterioretton or extsting ground w.ter,
supplies from their current or potential use. In all cases, iL

h steps shall be tanen to resuce seepage of toxic sad j
'*! radioactive materials into ground water to the maximum extent j

y reasonably acnievable. The following shall be considereo to !

f accomplish this .

]
' ,a

|
I (1) Installatton of low permeabtlity oottom Laners. wnere

Jsynthetic liners are used, a leakage detection system
,

shall be installed immediately below tne itner to ensure j'

major failures are detected if they occur. This is in )
. addition to the grounowater monitoring program conoucteo j

,[ as provided in 3.10.6.2. Where clay liners are proposed q[

|/, or relatively enin in-situ clay sotis are to be re11eo |

; upon for seepage control, tests shall be conducted with '

representative tailings solutions and clay matertale to
confirm that no significant deterioration of

; ', permeability or stability properties will occur with
,

|; continuous exposure of clay to tailings solutions. |

l' Tests shall be run for a suf ttetent perioo or time to {
| reveal any ef fects if they are going to occur.
p

,

_
(2) Mill process destgn wntch provices tne maxtmum |;

[ practicable recycle of solutions and conservation of 3

water to reduce tne net input ot liquid to tne tatlings j

impoundment.,
1

I

(3) Dewatering of tatlings oy process devices an'o/or in-sttu
drainage system. At new sites, tailings shall be

,
dewatered by a crainage system insts11eo at the oottom

1 of the impoundment to lower the phreatic surf ace and
| teduce the drtvtag head for seepage, unless tests snow
I' tai?.ings are not amendable to such a system. Wnere
;; in-situ dewatering is to De conoucted, tne impounament
[ bottom shall be graded to assure that the drains are at

a low point. The drains shall De protect.o by suttaple ,
-

f filter materials to assure that drains remain free I
'

[, running. The dratnage system sna11 also be acequately
|-

sized to assure good drainage.
a

(4) Chemtcally promote immoDtitaatton ot toxic substances.l'

l

i
*

.
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(b) When pollutton is occurring at an existing site, (1) sucn
pollution shall be eliminated, (2) the licensee must
demonstrate that such pollution is not signiticant, or (J)
the licensee must demonstrate that the pollution is and will
be limited to waters in a specified limited area from wnich ,

there is no significant migration. In any case, ground water
quality shall be restored to its potential use betore at11 tag

operations began to the maximum extent practicable. The
specific seepage control anc groundwater protection method, t

or combination of methods, to be used must be worked out on a
site-specific basis. Technical specifications sna11 De -

,

prepared to control installation of seepage control syr,tems.
A quality assurance, testing, and inspection program, wnten
includes supervision by a qualified engineer or sectogist,
shall be estabitshed to assure {nat spectfication is met.

'

(c) While the primary method of protecting ground dater shall be
isolation of tailings and tailings solutions, disposal .

.

involving contact with ground water will be considered. |
provided supporting tests ano analyses are presented
demonstrating that the proposed disposal and treatment
methods will not degrade ground water tros current or
potential uses.

(d) Furthermore, steps shall be canen during stoenptitag of ore
to minimise penetration of radionuclides into underlying '-

soils; suitable meethods include lantag and/or compaccion of
'ore storage areas.

(e) In support of a cati .ngs disposal system proposal, the
applicant / operator shall supply information concerning the
following:

(1) The chemical, pnysical and radioactive characteristics
of the waste solutions.

(2) Tne characteristtes or the underlying soil and geologic
formacians, particularly the extent to which they will
control transport of contaminants and solutions. This
shall include detailed information concerning extent,
thickness, uniformity, snape, and ortentation of
underlying thickness strata. Hydraulic gradients and
condactivities or the various formations snail be
determined. This information shall be gathered by
borings and field survey metnoas taken witnin tne
proposed impoundment area and in surrounding areas where '

contaminants signt migrate to usaDie grounn water. The

|
:

| i

.

L

L
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h, informatiot gatnered on Ooreholes sna11 include both
geologic and geophysical logs in sufficient number and '-

u degree ot sopntstication to allow determination or
'

!k significant discontinuities, fractures, and channeled
i" deposits wnich are of hign nydraultc conductivity. At

h, field survey methods are used, they should be in
jj addition to and calierated with borehole logging. !
j Hydrologic parameters such as permeability shall not be'

e determined on the basis of laooratory analysis oz
[j aseples alone; a sufficient amount of field testing ;

p shall be conducted to assure actual field properties are
adequately understood. Testing shall be conducted to |

f[ allow estimating chemi-sorptton attenuation pro,perties ;

of underlying soil and rock.
,

[ (3) Location, extent, quality and capacity of any ground [
water at and near the site. ;

'

.t. :
L At least one multi-well pump test shall be conducted for >

\ each major aquifer unless the applicant demonstrates
that such a test will not provide additional informatton.

J
CRITERION 6 - Suf ficient earth cover, but not less than three

'

meters, shall be placed over tatlings or wastes at cne end or
milling operations to result in a calculated reduction in surfacer

L. exhalation of radon emanating f rom the tailings or wastes to less
1

N than two picocurits per square meter per second. In computing
, required tailings cover thicknesses, moisture in soils in excess ;

| of amounts fcund normally in similar soils in similar
circumsr.ances shall not ce considered. Direct gamma exposure from ;

I|
the tailings or wasteo shell be reduced to background levels. The'

A effects of any thin synthettc layer snell not De taken into
account in determining the calculated radon exhalation level. If I

non-soil materials are proposed to reduce callings covers to less 1

than three meters, it must be demonstrated that such materials l*

will not crack or degrade by ditterenttal settlement weatnertng, j
,.

or other mechanism over long-term time intervals. Near surf ace 1
Imaterials, that is within the top three meture, snalt not incluce

mine waste or rock that contains elevated levels of radium; soils
used for-near surtace cover must be essenttally tne same, as far
as radioactivity is concerned, as that of surrounding soils.

.
\
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~ CRITERION 7
\<

)(a) Milling operations shall be conoucted so tnat all airborne
effluent releases are reduced to as low as is reasonably i

achievable. The primary means of accompitsning this shall De )
by means of emission controls. Institutional controls, sucn J

as extending the site boundary and exclusion area, may be ;

employed to ensure that offsite exposure limits are met but
only af ter all practicable measures nave been tanen to '

Icontrol emissions at the source. Notwithstanding the
'existence of individual dose standards, strict control of

emissions is necessary to assure that population exposures i

are reduced to the maximum extent reasonably acnievaole and i
'to avoid site. contamination. The greatest potential sources
'of offsite ractation exposure, aside from redon exposure, are

dusting from dry surfaces of the tailings disposal area not ,

covered by tailings solution and emissions f rom yellowcake ;

drying and packaging operations. Checks shall be made and
logged hourly of all parameters, spectrically differencial I

pressure and scrubber water flow rate and other appropriate
items, whien determine the ef ticiency ot yelloweste staca
emission control equipment operations. It shall be
determined whether or not condittons are witnin a range
prescribed to ensure that the equipment is oeprating

L consistently near pean efficiency; corrective action sna11 oe
taken when performance is outside prescribed ranges, in lieu !

of hourly checks, the use of monitortr.g devicae witn alarias |
will be considered if tha devices monitor all appropriate
parameter s and are cal ~ibrated and enecr.ed on a schedvie
appreved by the Departmenc. Effluent control devices anall
bw operative aat all times during drying and pcckaging ;

operations and whenever air is exhausting from the yellowcake
stack.

| (b) Drying and packaging operations shall terminate when controis
are inoperative. When checks indicate the equipment is not
operating witnin the range prescrtDed for pean efficienty,
actions shall be taken to restore parameters to the
prescribed range. When ents cannot be done witnout snutdown
and repairs, drying and packaging operations shall cease as
soon as practicable.

(c) Operations may not be re-started atter cessation due to
of f-normal performance until needed corrective actions have
been identified and implemented. All sucn cessations,
corrective actions, and re-starts shall be reported to the
Department in writing, witnin 10 days or ene suosequent
re-s tart .

.
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(d) To control dusting from tailings, that portion not covered by*

standing liquids shall be wetted or enemically staotitzed toM

- prevent or minimise blowing and dusting to the maximum extent
reasonably acnievaole. This requirement may be relaxed ifr,

Y tailings are effectively sheltered from wind, such as may be
h the case 'where they are disposed of below grace and the

{{
tailings surf ace is not exposed to wind. Consideration shall
be given in planning tailings disposal programs to metnodss
which would allow phased covering and reclamation of tailingsc

d impoundments stace this will help in controlling particulate
( and radon emissions during operation. To control dusting
g from diffuse sources, such as tatlings and ore pads wnere

automatic controis do not apply, operators shall develop
5 . written operating procedures specifying tne methods of
|,' control which will be utilized.,

CRITERION 8 - These criteria relating to ownership of tailingsano,

their disposal sites become ef fective on November 8,1981, and
c apply to all licenses terminacea, issued, or renewed atter enat ,

; date. |

'l (a) Any urantum or thortum milling License or catlings iteense
+ shall contain such terms and conditions as the U.S. Nuclea r

Regulatory Commission and Department determine are necessary;
'

' to assure that prior to termination of the license, the
j licensee will comply witn owcorantp requirements ot tais

criterion for sites used for tsilings disposal.

1

li (b) Tittw to.the byproduct material itcensco pursuant to 3.10.6
and land, including any internet therein, other than land

. owned by the United States or oy a s tate, wnica is useo f or

k the disposal of ary such byproduct material, or is essential
to ensure the long term stability or sucn otsposal stce,..

it shall be transferred to the United States or the state in
$ which sucn land is located, at cne option of tne state. In
y view of the fact that physical isolation must be the primary.
) means of loc.g term control, and go ternment land ownerantp is
; a desirable supplementary measure, ownership of certain

severable subsurface interests, tor example mineral rignts,
may be determined to be unnecessary to protect the pud 1ic
healtn and safety and the environment. Unless it has Deen

g determined that government ownership of subsurf ace interest s
is unnecessary to protect tne healtn and safety and

,

? environment, the applicant / operator must demonstrate a
~

' serious effort to obtain sucn suosurtace rignes, and must, in
,

i

'
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the event that certain rtgnts cannot be ootained, provide
notification in local public land records of the fact' that
the land is being used for tne disposal or radioactive ;

material and is subject to either a U.S. Nuclear Regulatory '

Commission general or spectric itcenss prontotting the ;

disruption and disturbance of the tailings. In some rare
cases, such as may occur witn deep burial where no ongoing- .i
site surveillauce will be required, surface land ownership
transfer requirements may be watved, witn the approval or the *

Department and the U.S. Naclear Regulatory Commission. For
ilicenses issued betore Novemoer de lyst, the Department snail

I take into account the status of the ownership of such land,
and interest therein ano the ability of a licensee to ,

itransfer title and custody thereof to the United States or
the state. Subsequent renewals shall not disquality
licensees otherwise eligible for such consideration under
this criterion. .

(c) The State may permtt use of the surtace or subsurf ace land,

transferred to it if the U.S. Nuclear Regulatory Commission
subsequent to title transter determines ch.c use of Cne
surface or subsurface estates, or bott, of the laad
transferred to the Unitec States or tne stete. will not
endangor the public health, safety, welfare, or envitonment.
If the U.S Nuclear Regulatory Commission permits suca use of
such land neld by the State, the State will proviJe at no
cost to the paTson who tesneferred suen lanc cne right of ;

first rafusal with respect to such use of such land.

. (d) Material and land trandterreo to the United States or cne
State in accordance with thiJ critetton snail be transistred
without cust to the United States or the State otner cnun

'

administrative and legal costs incurred in carrying out sucn
transfer.

(e) The requirements for transfer or title and custooy to land .

and tailings and waste shall not apply in the case of landa
held in trust by the United States tor any Indian trice or
lands owned by such Indian tribe subject to a restriction
against alienation imposed by Ene United States. In the case l

of such lands which are used far the disposal of byproduct ,

material, as detined in Rh 1.6, the licensee shalt enter into I

arrangements with the U.S. Nuclear Regulatory Commission as i
e
L may be appropriate to assure ene long term surveillance of |

such lands by the United States.
1
i

'
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11.0 RE FE RE NCES ;
*

,

HOW TO USE RADIATION CONTROL'S INDEX SYSTEM

The attached lists are in chronological order by author--see lis t below
for author code.

,

1. Sample index number. i

a. If you want to find a project-specific document f rom the
Colorado Geological Survey' (CGS) dated April 14, 1980, you would

i,
' look for:

,

15-800414

Author Year Month Day

b. If there is more than one document dated for a single day, an
additional pair of numbers is added:

15-800414-J0 ,

Second document that day ,

c. If the document is a general reference, the letter "G" is
innerred af ter the index nambcr. d

If you have questions, pleare centuct the Radiation Control Division, ,

'(303) 331-4800.

00. License Applicant 21. Other CDNR 42. Outdoor Rec.
01. AG 22. Arch./ Hist. 43. Mac. Park Services
02. Gov. /tt . Gov. 23. Other State 44. Other Interior Dept.

.03.- .

24. County Gov' t s 45. MSHA-Labor
04. Other Officials 25. County Health Dep. 46. DOT
05. Treasurer 26. - 47. Federal Courts

.

06. Agriculture 27. Regional Gov't 48. Other Federal Agencies
07. APCD 28. Muni. Gov' t 49. Fed. Legislators

08. Chemist ry 29. Other Local Gov't 50. State Legislators

09. WMD 30. IAEA 51. News Media
10. RCD-Consultants 31. NRC 52. Citizens Group
11. WQCD 32. EPA 53. Indiv. Citizens
12. Other CDH 33. FS-USDA 54. Repositories
13. Highways 34. DOE 55. Pvt. consultants
14. Local Affairs 35. HHS 61. COSC
15. CGS 36. HUD 6 2. EDF |
16. Div. of Mines 37. BLH 63. FUTURE j
17. Water Resources 38. Bureau of Mines 64. NWF ,

18. Wildlife 39. Reclamation 65. Sierra Club
|

-

19. Wate r ' Cons. Boa rd 40. F&W Sve. 66. Western Colo. Congress

20. MLR- 41. USGS 67. WSMA

|

2. Acronymns used (for brevity) are listed on the next page. i
1

.- - . . .. __ - --
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I
LIST OF ACRONYMS !

,

O .

.

,

4: AAIL Acres American, Inc. (UCC/Ubeteo Consultant) I

SAGO Attorney General's Of fice.
,

APCD ~ Air Pollution. Control Division, CDHCf '

_ :BLM . U.S. Bureau of Iand Management
p CDH . Colorado Department of- Health

*

L- CDNR Colorado Department of Natural Resources
N CDPS Colorado Discharge Permit System (Water Quality)
,' CGS Colorado Geological Survey, CDNR
} }; ;COSC Colorado Open Space Council

. DOE: U.S. Depa rtment of Energy
(L DOT U.S. Department of Transportationi

DWR Division of Water Resources, CDNR+
,

EDF L Environmental Defense Fund
!ERI ' ERI Logan, Inc.

,

i.- EPA- Environmental Protection Agency
'- FELRS' Final Executive Licensing Review Summary

FS Forest Service of the U.S. Department' of Agriculture |
!: .F6WS Fish and Wildlife Service of the U.S. Department of Interior '

f FUTURE FUTURE,' an environmental- organization
'

; GJRAP Grand Junction Remedial Action Program
HHS. U.S. Department of Health and Hucan Services i
HUD ' U.S. Department of Urban Development ;

IAEA International Atomic Energy Agency
IECO International Engineering Company, Inc. (UCC/Usecco consultant)

,- CIOC- Inter-Office Communication (memo) ' _ .

.MILDOS -NRC' computer model for uranium mill radiation doser

3LR Mined Land Reclamation Division
MSHA Mine Safety and Health Administration of the U.S. Dep. of Labor
NEPA National Environmental Policy Act

e. NRC U.S. Nuclear. Regulatory Conunission
NWF National' Wildlife Federation
NUS NUS Corporation (UCC/Umecco consultant)
OHP Office of Health Protection"

'PELRS Preliminary Executive Licensing Review Summary j
'g RCD | Radiation Control Division, CDH

U ion Carbide CorporationUCC n ,

Umecco Umecco Minerals Corporation,

- USCS - U.S. Geological Survey.,

WMD Waste Management Division
BQCD- Water Quality Control Division |;;.

'

WSMA Western Small Miners Association |

|
|

.

"?

.

..

\

b

|
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L 11~.1 = RECORD REFERENCES

,

. ,

00-740301
UCC,' R.' Beverly. ' Mar ch 1, 1974. Letter to A. Hasle , RCD, CDH. Transmittal

Enf -1984'" Report of Construction Operation, and Abandonment Design Studies,
'

Uranium Tailings Disposal Area, .Uravan, Colorado". by Dames and Moore.'

(CDH Exhibit A8-p. 001)
.

00-740703
UCC, R. B everly. July 3,1974. Let ter to J. Montgomery, RCD, CDH. (CDH
Exhibit A8-p. 034)

.

00-750620
UCC. L June 20, 1975. Letter to requesting renewal of Lic. No. SUA-673. (CDH
Exhibit A8-p. 036)

*

00-780831
.UCC: Dames. and Moore. - Augus t 31, 1978. Environmental Report , Uravan Uranium
Proj ec c .. [ excerpts not included in UCC 1982 update; see PELRS, p. 7-3,
LC 11.7] (CDH Exhibit A8 p.' 039)

c

00-790105
UCC: Dames and Moore. . January 5,1979. Handling and Placement
Characteristics of Belt-Filtered Tailings Uravan Uranium Mill, Ursvan,
Colorado, for Union Carbide. Corporation. (CDH Exhibit B)

00-790917
UCC, R. Beverly. S eptember 17, 1979. Letter to NRC. Informing NRC of slough
in ' tailings dike. (CDH Exhibit A8 p. 110)

00-800100
UCC:, Acren American, Inc.. J anuary, 1980. Uravan Mill Alternative Tailings

. cnd Effluent Disposal--Phase IV Report. (CDH Exhibit A8-p.111)

|, 00-800118
| UCC: NUS - Corp. , T. Conway. January 18, 1980. A Preliminary Evaluation of 40
. CFR 190|Related Radiological Doses to the Uravan Uranium Mill. NUS-3515.

. (CDH Exhibit A8 p.154)

00-800530- ,

UCC:=IECO. May 1984. Preliminary Geotechnical Investigation of the Proposed ,

' Spring Creek Mesa Tailings and Effluent Disposal Site near Uravan, Colorado.
(CDH Exhibit B)

00-800530-00
UCC, - L. Twitchell. May 30,1980. Letter to A. Hazle, RCD, CDH. 3ackground
information for May 30, 1980 meeting plus 13 attachments. (CDH Exhibit A8 p.

.150)

00-800530-01
UCC, L. Twitc hell. May 30, 1980. Proposed Timetable for new Tailings and
Effluent Are a. (CDR Exhibit A8-p.15 2)

00-800530-06
UCC: NUS Corp. May 30,1980. 40 CFR 190 Related Radiological Doses Due to
.the Operation of the Uravan Uranium Mill. (CDH Exhibit A8-p.190)

, , - - -- - _ ._. __ __ . . . _ . _ _ _ _~ ~ _ . . . _ _
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00-800530-07'
<'

: UCC: NUS Corp. May 30, 1980. Facilities Stack Audit, Uravan,' Colorado... '

(CDH _ Exhibit A8-p. 265)-

? 00-800530-09
UCC: NUS Corp. -May 30, 1980. A Review of Meteorological Data Representative f_

'

{ cf the Uravan Uranium Mill Site Vicinity. (CDH Exhibit A8-p. 284)
!

00-800725-01
.,; .UCC, R. Severly.- July 25, 1980. Letter to S. Miller, DOE. Additional |

-

.

information on Uravan and Ga s Hills callings piles. (CDH Exhibit A8 p. 303) 1

;f

00-800725-02
,' UCC, T. Kagetsu. July 25,- 1980. Letter to A. Hazie, RCD, CDH. July 9,1980

. technical meeting on "... Tailings Stabilization Program, additional test
results by Dr. N.Y. Chang.. . . details of ' peepage collection and

I con ta inment ' ~. . . ", report by Danes and Moore titled " Handling and Placement
Characteristics, Belt-Filtered Tailings". (CDH Exhibit A8 p. 317)

'

,i

00-600828 1

S UCC, Acres American, Inc. August 8,1980. Uravan Tailings Disposal i

N Stabilization Program, Phase II Geotechnical Report Supplement for Phase IIB. )
(UCC Exhibit U-6)

,

,.

"
00-800828 1
UCC, . Ac res American, Inc. August 8,1980. Uravan Tailings Disposal
Stabilization Program, Phase II Geotechnical Report Supplement' for Phase IIB. .j,

-00-800905
.x_

UCC: Acres American, Inc. August 8, 1980. Uravan Tailings Disposal ~'

Stabilization Program, Phase II Geotechnical Report Supplement for Phase IIB,
_

Appendix D Finite Element Earthquake Analysis. (UCC Exhibit U-6B)

-00-801027 |

UCC, _ R. : Beverly. October 27, 1981. Letter to S. Miller, DOE. Deposition of,

Clifford Hiett. (CDH Exhibit A8 p. 333) i.

. .)

00-810223-01 |j '
UCC, P. Rekameyer. February 23, 1981. Letter to A. Hazle , RCD, CDH..

% . Response to December 29, 1980 letter requesting MILDOS information.
(CDH Exhibit A8 p. 357)

00-810427
UCC, P. Rekemeyer. April 27, 1981. Letter to F. Trayler, CDH. (CDH Exhibit .

,; A8-p. 359) . |
|

'
,,

l

h 00-810624
'UCC, P. Rekemeye r. June 24,1981. Letter to A. Hazle, RCD, CDH. Heap leach,

cmendment. (CDH Exhibit A8-p. 361)

00-810721
|

UCC, E. Kantz. July 21,1981. Letter to A. Hazle, RCD, CDH. E xpe r imen tal I

heap leach program. (CDH Exhibit A8-p. 369)
|'

|

.

.t

p<
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00-810904 . ,

. UCC. . R. Folkman. September 4,1981. Letter to A. Hasle, RCD, CDH. Reply to

'1 proposed enforcement action, Reclamation Surety Agreement Alternatives - Self -|
|

pf Bonding.

2 -R3 :,10904
~

September 4,1981. Letter to A. Hazle, RCD, CDH.
,

UCC..R. Folkman. .
(CDH Exhibit

.

Reclamation ' surety agreement alternatives--self-bonding.'

AS p. 371)
'

,

,

*

00-810916:
i'

. UCC ' Kirkland & Ellis , H. Ip sen. September 22, 1981. Cover letter to K.
WJaver, kCD, CDH. Reclamation-surety agreement. (CDH Exhibit A8-p. 375)

,

'

i - 00-811008
UCC, R. Folkman. October 8,1981.' Cover letter to A. Hazle,- RCD, CDH.

,

Reclamation surety agreement. (CDH Exhibit A8-p. 376) .

03-820331-00
UCC, P. Rekomeyer. March 31,1982. Letter to A.-Hasle, RCD, CDH. (CDH
Exhibit A8 p. 399)

00-820331-01 ;

| UCC, R. Beverly. . - Updated License Renewal Application for Source Material i

.

. Licens e . SUA-67 3. (CDH Exhibit A8-p. 403)

~00-820331-02 -

UCC. March 31 1982. Uravan Operating Plan, LC 11. 3. (CDR Exhibit A8 p. 405)

-00-820331-03
UCC: Acres American, Inc. M arch , 1982. Uravan Tailings Disposal
Stabilization Program--Supplement for Phase IIB, p.' 9, cable 1 figure 4. (UCC
Exhibit U-6A)

00-820331-05
|- UCC. Marc h ' 31, 1982. Procedures Manual for Plant Operations at Uravan,
|< Revision O. LC 11.2. (UCC Exhibit-U-8) '

00-820331-06
UCC: Dravo Engineers and Constructors. March 19,1982. Uravan, Colorado
Flood : S tudy . . (UCC Exhibit U-5)

'00-820331-08
UCC: NUS Corporation, B. Bart ram & S. Tammara. March 31,1982. An Updated
Evaluation of 40 CFR 190 Related Radiological Doses Due to Uravan Uranium

3

Mill. NUS-3992. (CDH Exhibit A8 p. 409)

00-820331-10
UCC. March 31 1982. Uravan Reclamation Schedule. (CDH Exhibit A8 p. 407)

|

- 00-820331-13
| UCC. March 31,1982. Updated Environmental Report, Uravan Uranium Project ,
L

Montrose County, Colorado. (UCC Exhibit U-1)

|

_ ,, .._ ._ __, . . _ . _ . . _ . . _ _ _ _ _ _ _ . . _ _ _ . _
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00'-820331-14- 1
4 iWest End Economic-Adjustaent_ Committee. Crises in -The Wes t End. (UCC Exhibit ;

'

U-7): l
:3

1 00-820331-16
UCC. . March 31, 1982. Radon Daughter Concentrations in the Restricted- Areas i.

= si the Uravan Mill,1981. (CDH Exhibit A8-p. 454) J

00-820400
l. UCC: Arix, T. Tappan. April'1982.- Undisturbed Surface- Soil Radon-222 Flux :4

i ~ Rates at the Union Carbide Corporation Spring Creek Mesa Project. ( UCC '

i1 - Exhibit S01-6)
'

1

m, - '00-821206-03
y UCC: Envirologic' Systems, Inc. December 6,1982. Report. Spring Creek Mesa

'

Geohydrology, September 1982. (UCC Exhibit SCM-4) '

$ !00-821206-04
El U CC': R. Pyrih- and Associates. December 6, 1982. Report. Spring Creek Mesa - '

Geotechnical- Program, November 1982. (UCC Exhibit SQt-5)
,

p.

F' 00-821206-05
@ -UCC: Gibbs and Hill. December 6, 1982. Report. Union Carbide Corporation's
? - Proposed, Spring Creek Mesn Disposal Facility-Socioeconomic Impact - Assessment,
W- S eptember - 1982. (UCC Exhibit SCM-8)

U 00-821206-06
*

p UCC: N. Savignac, Ph D. December 6, 1982. Licensing and Regulatory
|| Consultant Report. Union Carbide Corporation Spring Creek Mesa - MILDOS

,

Computer Assessment of Dose Commitments, September 1982. (UCC Exhibit SOf-7)j , *

g

I 00-821206-07
UCC: Arix. December 6,1982. Report. Undisturbed Surface Soil Radon-222

| Flux Rates at the Union Carbide Corporation Spring Creek Mesa Project,
April 1982. (UCC Exhibit S Q1-6 )

p
-00-830204

[| 'UCC, R. Jones. February 4, 1983. Evaporation Study Results, Uravan. (CDH

L Exhibit B)
"

00-830207
;; UCC: R. Ryrih and Associates. February 7, 1983. Spring Creek Mesa '
;< .Ceochemical Program, Supplementary Report. (UCC Exhibit SCM-5A)
>=

H 00-830324
UCC: R. Pyrih and Associaten. March 24,1984. Additional pH data from the'

long-te rm column pe rcolation testwork. (CDH Exhibit B)

00-830707

July (7,1983.1982 Of f-Site radiation dose report and gardenUCC, R. Jones.
CDH Exhibit A8 p. 470){,- vegetative -update.

00-830711
UCC: Chen. July 11,1983. Integrated Analysis, The Effect of Potential
Seepage from Union Carbide Corporation's Proposed Spring Creek Mesa Tailings

n- and Effluent Disposal Facility, Uravan, Colorado. (CDH Exhibit B)

'

.

d .' - t t - e is # . e1 - I Y .$ & - &'=E. m . s ,, ,. s .. - - +m-



h <

i

.e, 4

y

I( A

URAVAN FLS1 December' 19, 1986 Page 11 - 7.
1

00-830927 |
UCCf R. t Jones.1 September 27; 1983. Let ter to K. Weaver, RCD, CDH. Offsite l

dcse to Uravan' residents. .(CDH Exhibit A8 p. 567).
1

F-

00-831007-3
UCC. J. Frost. October 7,1983. Letter to K.' Weaver, RCD, CDH. Update an .

U.cpidemiology study. (CDH Exhibit A8-9 565)-
3'00-831013,

UCC: Dravo. . October 13, 1983. - Uravan License Renewal, Additional |

:C 1culations. (CDH Exhibit B)"

3

-00-831130-03
UCC, R. Jones. : November 30, 1983.- Radiation Dose Commitment Assessmenti

? Town ' o f . Ursva n, Colorad o. (UCC Exhibit U-9)
a .\<

'

00-831130-04 ,

UCC, R. Jones. - November 30, 1983. Letter to RCD, CDH. Compliance schedule
fcr off-site dose reduction. -(CDH Exhibit A8-p. 577)

~ '

- 00-831216-02
UCC. December 16, 1983. Plans and estimated costs for ponds and tailings

,

r:clamation and mill decommissioning at the Uravan mill for surety purposes.
(UCC Exhibit U-12)

*

00-831216-03
t UCC:- Chen and Associates. December - 16, 1983. Report on Geotechnical' . ,

Esaluation and- Reclamation Plan for Existing Facilities. (UCC Exhibit U-2)

00-831216-04-~-

UCC: Envirologic Systems,- Inc. . December 16, 1983. Report on Water Quality)(UCC Exhibit U-4: Investigation : Club Ranch Ponds and Atkinson Creek area.-

00-831216-05,

UCC: Envirologic. Systems, Inc. December 16, 1983. Summary report on
' giohydrological and geochemical conditions, with recommended groundwater
- Konitoring program. (UCC Exhibit U-3)

,

00-840124
UCC: Dravo' Corporation by Chen and Associates, Inc. ; Envirologic Systems,
Inc. ; Roman Z. Pyrih and Associates. Janua ry 24, 1984. Integrated Report and
Geohydrology, Potential Fluid Migration, and Ground Water Monitoring Program
for Occupation and Post Reclamation Periods for Proposed Spring Creek Mesa
Tcilings and Effluent Disposal Facility, Union Carbide Corporation. (UCC
Exhibit SCH-3) .

00-840206-01-
UCC: Gibbs and Hill. February 6,1984. Amendment to the Environmental Report
for the Proposed Spring Creek Mesa Tailings and Effluent Impoundment , Dated
~ January, 1984. (UCC Exhibit SCM-1)

00-840206-02
UCC: Chen and Associates. February 6, 1984. Report, Summary of Ceotechnical
Investigations with Recommendation for the Spring Creek Mest Tailings and
Ef fluent Disposal Facilities. (UCC Exhibit S CM-2)

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



p a. an %,, :.e ,, , n, w- .';. 2 c= / ,w a m v ::.:. . *: n . , " 'nw w c+'
.,

'- ,

zy

U
.

Decemb3r 19, 1986 Pag 3 11 - 8
_

_ .. ,

y URAVAN FLS ,
,

I 00-840206-03
{UCC: Chen and Associates.' February 6.1984. Summary of Geotechnical'

4 Investigation with Recoassendations for Spring Creek Mesa Tailings and Effluent
i, Disposal Facility,_ Appendices B and C to Sm-2. (UCC Exhibit SW-28)

-

I 00-840206-04'
j iUCC: Chen and Associates. February 6,1984. Summary of Geotechnical

,

livestigation with Racommendations for Spring Creek Mesa Tailings and Effluent' -

;; Disposal Facility, Appendix A.- (UCC Exhibit Sm-2)
%
" 00-840206-05-

_ UCC: Gibbs and Hill. February 6,1984. Environmental Report - Spring Creek.

1 M:sa Tailings and' Effluent Impoundment, January 1984: Appendix (maps and
d rawing s). (UCC' Exhibit Sm-1A)

,

-

00-840227
it UCC , ' J. - F ro s t. February 27, 1984. Letter to A. Hazle, RCD, CDH. Response to

( _ revised CDH policy. (CDH Exhibit.A8-p. 611)-
4y 00-840229-00

.UCC, O. Calloway. - February 29, 1984. Cover letter to A. Hazie RCD, CDH.*

'

[ Laboratory Quality Assurance Manual. (UCC Exhibit U-11)

00-840301-02
0 UCC, F. McMillan. March l', 1984. Letter to'A. Hazle, RCD, CDH. Request to-

transfer license; surety update without appendices. (CDR Exhibit A8-p. 579)
,

,
1

'00-840320
C UCC.- March 20,1984. Letter to A. Hazle, RCD, CDH. Request to transfer

license. - (CDH Exhibit A8-p. 618)

L:o 00-840326
L 'UCC, Envirologic. March 26,1984. Additional support information related to
li Spring Creek Mesa work. (CDR Exhibit B)
'

|

00-840330 1

UCC, C. Dudnick. March 30,1984. Letter to A. Nebiett, AGO. Assurance i(

concerning license transfer. (CDR Exhibit A8-p. 620) |

' 00-840411
I ~ Holme, Roberts and Owen, H. Ip sen. April 11,1984. Cover letter A. Nebiett,
' ACO. ' Final draf t of revised surety agreements : Reclamation and Long Term-

Monitoring and Maintenance. (CDH Exhibit A8 p. 622)

l||i. 00-840416'
j; UCC: Dravo, 'V. Vinych. April 16,1984. Cover letter for report on control of

H surface runof f, hillside seepage and sediment loadings at the Uravan mill.
|} '(CDH Exhibit A8 p. 671)
9

00-840416-01>

UCC: Dravo, V. Vinyc h. April 16, 1984. Report on Control of Surface Runof f,'

Hillside Seepage and Sediment loadings at the Uravan Mill. (CDH Exhibit A8-p.''

' 672)
-

i
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00-440507
' UCC, LJ. Fro's t. - ' May 7, 1984. Let ter - to A. Hazle, RCD, CDH. Amendment 20 >

c omment s. (CDH Exhibit A8-p. 683) ,

'
00-840514?

.

UCC, J. Mc Donald. May ,14, 1984. - Letter to RCD, CDH. March 31, 1984
ht- reclamation surety agreement. .(CDH Exhibit A8-p. 688) -

'
00 -840625-00

LUCC. - : June 25,~1984. 1983 Of f-Site Radiation Dose Report. (p. 353, Augus t -g ,

-22, 1984 transcript) (CDH Exhibic B1, p. 353)- '

'

00-840629
- UCC. 'J. Fros t. . June 29,1984. Letter to K. Weaver, RCD, CDH. 40 CFR 190
compliance ' schedule. . (CDR Exhibit A8-p. 700)

v

00-840724-
UCC, W. Alesio. July 24,1984. Letter to R. Arnott, RCD, CDH. Re: special-
csnference. on July 20,1984. (CDH Exhibit B)

00-840730- +

UCC, f J. Frost.. July 30,1984. Letter to A. Hazle, RCD, CDH. Options to- be
cvaluated by Umecco. (CDH Exhibit B)

L OO-840808-01 -

UCC: D. McWhorter. August, 1 984. Analysis of potential for lateral
-spreadings and perchings-of seepage, Spring Creek Mesa Disposal Facility,

.

Uravan; Colorado. (UCC Exhibit SCH-9)
.

\.

L ' 00-840808-01 '

[ UCC. August ' 8, 1984. Updated Metes and Bounds. (August 22, 1984
p t ranscrip t). (UCC Exhibit U-27).

.

00-840808-02
'

UCC: :D. McWhorter et al. Au gus t , 19'84. Alternative Hydrologic Model and
Ccntainment Transport Analysis, Spring Creek Mesa Disposal Area. (S CM-10)

.

00-840809-10
g Umetco. August 9,1984. Environmental Monitoring Procedures Manual, Volume
j -Two. (UCC' Exhibit U-10B)

00-840809-11
Umetco. August 9,1984. Environmental Monitoring Procedures Manual, Volume

.One. (UCC Exhibit U-10A)

00-840809-13-
UCC. August 9, 1984. Proposed Surety Agreements : Reclamation and Long Term

-Care. (UCC Exhibit U-13) .

00-840809-14
Umetco. August 9,1984. Tabulation of Water Rights - Uravan Mill. (UCC
Exhibit U-14) ,

_ , _ _._ . _ . _ _ _ _ . , . _ _ _ _ __ __ - _ _ , , _ _- __ _ _ - _
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m,
O 00-840809-15 |

.
.

!

t -

UCC, ' R. Jones. ' Au gus t - 9, .1984. Memorandum to J. Fros t, UCC. Lon.

(UCC Exhibit U-15)g-term
$1 3 monitoring'aud maintenance costs ~ for Uravan.- ,

,i

00-840809-16,

P UCC. August 8,1984. ' Project Location Map With Overlays. (UCC Exhibit U-16) - '
6

.

h- 00-840809-17
[ U CC. . August 8,198A. Liquid Waste Disposal Diagram. (UCC Exhibit U-17)

T-_ >

4| -00-840809-18
:~ ; UCC. . August 8, .1984. - Reclamation Schedule and Costs. (UCC Eahibit U-18)

?j t -

i = 00-840809-19
'

4 UCC. - _ August ' 8,1984. Map of Club. Mesa with Monitoring Wells. (UCC Exhibit
(3 U-19)

@ 00-840809-20'
,

(. UCC Exhibit U-20)UCC. August 8, 1984. Exis ting- Facility Reclamation: Plan.,,

3 -

.

51 00-840809-21 -

LG ' U CC. August 8,1984. Club Ranch and Atkinson Creek Monitoring Wells. (UCC

Lp Exhibit U-21)

Li . 00-840809-22 ,

'

' UCC. August 8,1984. Existing Club Ranch Ponds Typical Section. (UCC
. Exhibit U-22)

. .

00-840809-23 t

U CC. . August 8,1984. Reclaimed Club Ranch Ponds Typical Section. (UCC
Exhibit U-23)

,

00-840809-24
UCC. . August 8,_1984.- Club Mesa Hydrogeologic Section. (UCC Exhibit U-24)

L.

1 00-840809-25
LUCC. August 8, 1984. Uravan Housing Area. (p. 287, Augus t 22, 1984
transcript) (UCC Exhibit U-25)

100-840809-61.
UCC. Au gus t -. 9 . 1984. Chart depicting potential radiological exp(osureUCC exhibitpathways from Spring Creek Mesa tailings disposal site to man.

yf SCH-11)
v

00-840809-62
4 UCC. August 9,1984 Site asp showing the disposal site and the locations

. designated in Table 5.2-4. (UCC exhibit SCM-12)j

00-840809-63
. UCC. August 9,1984. Table showing only the "Loca tion" column, the " Child 's
* Bone" column and the " Child's Lung" column. (UCC exhibit SCM-13)

p 00-840809-64
i UCC. August 9,1984. Table showing only the " Location" column, the " Child 's
' Bone" column and the " Child's Lung" column. (UCC exhibit SCM-14)

t'

i
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!00-840809-65,
.

*

U CC. , August 9.1984. '. Spring Creek' Mesa Alternative Tailings Disposal Sites.
(UCC exhibit SCM-15) !

(
00-640809-66
UCC.- August 9,1984. Spring Creek Mesa Typical Exterior Embankment Section. . ;

. (UCC exhibit SCM-16)
,

W: 00-840809-67 ,

U CC. August 9,'1984. Spring Creek Mesa Plant Tailing's Impoundownt. (UCC -

: Cxhibit SCM-17)

~ 00-840809-68.
UCC. : August 9, 1984. Spring _ Creek Mesa Longitudinal Hydrogeologic Section.
(UCC exhibit =SCM-18)

,00-840809-69
,

UCC. Augus t - 9, 1984. Spring Creek Mesa Transverse Hydrogeologic Section. ~-

(UCC exhibit SCM-19)

00-840809-70-
-UCC. August 9,1984. Spring Creek Mesa Geologic - Sections. (UCC exhibic
S CM-20)

00-840809-71 -

~ Augus t 9,1984. Spring Creek Mesa Typical Section Pond Liner System.| UCC. _
(DCC exhibit. SCM-21)

,

.

~ 00-840809-72
'

.

U CC. - August 9,,1984. Spring Creek Mesa Typical Section Pond Liner System.
(UCC exhibits SCM-22)

1

00-840809-73
UCC. August 9,1984. Spring Creek Mesa Typical Section Pond Liner System.
'(UCC exhibits SCH-23)

~ 00-840809-74
. UCC. . August 9,1984. Spring Creek -Mesa Typical Liner Pond. (UCC exhibits
.SCM-24)

00-840809-75
UCC. August 9.1984. Spring Creek Me'sa Groundwater Monitoring Wells. (UCC

_ exhibits SCM-25)

00-840813-02
UCC, J. Fros t. August 13, 1984. Letter to K. Green, NWF. Liner agreement.
(CDH Exhibit B, NWF Exhibit 10)

00-840814-01
.UCC: D. McWhorter. August 14, 1984. Summary of results of seepage

.

nodelling. (CDH Exhibit B)
.

00-840814-03
UCC, L. Brown. August 14, 1984. Request for copies of hearing documents.
(CDH Exhibit B)

_ . - . _ . _, . - _ _ __ . .-
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a
-|y ' 00-840814-04 - 1

y UCC, L.. Brown. Augus t 14, 1984. ' U.S. Macroeconomic ~ Fo ecasts and Analysis: 1
3- 'Real Interest: Rates. (UCC Exhilit U-26) ;
,-

a

6 0G-840815' i

p U CC, L . B rown . - August. 15,'1984.- Motion for protective order. (CDH Exhibit B).

i, 1

3; 00-840816:
.

j
' UCC, Chen & Associates - C. Seally. Augus t 16, 1984. "Al terna tive !

w
T Hydrogeologic Model and Contaminant Transport Analysis, Spring Creek Mesa I
'

Disposal Facilities". ( p. 457, August
[ SCM Exhibit 10A)

'

22, 1984 t ransc ript) . (CDH Exhibit B, j
'

NW 00-840820
K. Umecco, J. Frost. August 20 , 1984.~ Letter to F. Green: NWF. Confirmation of I

.i

W Agreement. (NWF Exhibit 12) '

00-840822 I.

D Umetco.' August 22, 1984. Modifications to- the Proposed License and
y Alternative License Conditions by Umetco and EDF. ( p. 288, Au gu s t 22, 1984
i. t ransc ript) (UCC Exhibit .U-28, p. 288).
|'

[' 00-840906 i

[ Umecco :' H. Ip sen. September 6,1984. Reply to NRC PELRS comments. (CDH I

f Exhibic B)
u

00-841009 !
" Ume tco : Holme, Roberts & Owen, L. Brown. October 9, 1984. To CDH. Propo sed -I.

findings of Fact, Conclusions of Law and Order of Umetco Minerals -
,

Corporation.!,

00-841012-
L Umetco. October 12, 1978. Plans and Estimated Costs for Tailings Reclamation
y and Pipeline Reconnaissioning at Spring Creek Mesa (Uravan Mill) for Severity
'

Purposes.-,

00-841012-01,

Umecco. October 12, 1984. Plans and Estimated Costs for Tailings Reclamation,y
L- cnd Pipeline Decommissioning at Spring Creek Mesa (Uravan Mill) for Surety

Purposes.. (CDH Exhibit B)

00-841012-02*
,

* Umetco. October 12, 1984. Estimate of the Long-Term Monitoring and
y Maintenance Costs for the Spring Creek Mesa Facility. (CDH Exhibit B) 1

00-841012-03-
4 Umecco. October 12, 1984. Plans and Estimated Costs for Tailings Reclamation
$ ond Pipeline Recommissioning at Spring Creek Mesa (Uravan Mill) for Surety
p Purposes. (Umeteo Lxhibit SCM-28)

/ 00-841102
|Umecco: Bishop, Brogdin and Rumph, Inc. November 2; 1984. Burro Canyon

Formation Perched Aquifer Investigation, Spring Creek Mesa, Colorado. (Umetco q
' Exhib it sot-26) '

:.
t

'

|,

|
i
!

-. . _- _. _ s _ _ |
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00-841105-00 -

'UmeMo: Holmes, Roberts & ' Oven, H. Ip sen. November 5, 1984. To CDH.
- Supplemental Prehearing Statement by Umetco Mineral's Corporation.

'

k '00-841105-77-
' Umecco : Envirologic Services, J. - Rouse. October 5, 1984. Radiochemical Age j

.

. Dating of Spring Creek Mesa Perched Groundwater System. . (typo on p. 3. Figure '

far well H-27 -- changed to " greater than" 34.2.2 [ meaning cider) ; p.17 and
100, November 19,1984. transcript), (Usecco Exhibit S01-27)

'00-841105-79 I

UCC. . November 5,1984. Table I: Estimate of the Long-Term Monitoring and ;

M intenance Costs for the Spring Creek Mesa Facility and Basis for Long-Term |
Monitoring Cost Estimate for the Spring. Creek Mesa Facility. (Umstco Exhibit
S 01-29).. j

00-841105-80
UCC. November 5,1984. Table I: Comparison of Various Design Options for j

the Spring Creek Mesa Facility. (Umetco Exhibit sot-30) !
a

00-841119 -

Uretco. November 19, 1984. R. Brogden Resume. (p. 70, November 19, 1984
transcript) -(UCC Exhibit)

i

'00-850210 i

Uzecco,. D. Sperling. Letter to A. Hazle, RCD, CDH.- February 10, 1985.. .

Rosponse to 1984-inspection noncompliance letter.

00-850419 'i
Umecco, . H. S tephens. Letter to A. Hazle, RCD, CDH. April 19, ; 1985. 1
Additions to user's . list. '

0'0-850501-00
Umetco, J. Frost. Letter to A. Hazle, RCD, CDH. May 1,1985. Evidence of
: Title, Uravan Site.

00-850515
Uretco. Repor t . May 15, 1985. Annual Environmental Monitoring Data Review
(for 1984).

!

00-850517
Umetco, R. Jones. Report. May 17,1985. Uravan Radon-222 Analysis.

'00-850522
Uretco, R. Beverly. Letter to A. Hazle, RCD, CDH. May 22, 1985. Followup
response to 1984 inspection corrective action letter.

00-850605
Usecco, R. Beverly. Letter to A. Hazle, RCD, CDH. June 5, 1985. Appeal of
Amendment 23.

00-850618,

UCC, C. Dudnick. June 18,1985. Mass tort compensation aid comparisons.
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,

i LOO-850628 i
'

:Usecco, J..Fros't. .' Letter'to A. Hazle, RCD, CDH. June 28,1985. Adj us tmen t a

in Uravan financial assurance cost estimate. .,

.1,..

j? 00-850709-04
'

Umetco, R. Jones. ~ July 9,1985. Letter to K. Weaver, RCD, CDH.. Transmittal |
|i. Jef liner quality control' installation plan. 4

>,

'

1 100-850725
?3 . Usetco , G.L. Swanson. July 25,1985. Letter to B. DeBrine, Colorado Division ).

W - of Water Resources.. Transmittal of permit application form for .new well I
1 .V-763-SA.-
, , .

h 00-851023-01
[ 'Umetco. -October 23,1985. Salvage material report, House G-13. l

I

;,N
| 00-851023-02

Umetco. October 23, 1985. Salvage material report , House G-16. |y.

I
'

00-851107-01
|- :Umeted. November 7,1985. Salvage ' material report , House C-21.

00-851107-02 ).

Umetco. November 7,1985. Salvage material report, House G-26.
1

~ ,00-8 51107-03

f Umetco. November 7.1985. Salvage material report , House G-34.
.

|~ 00-851220' <

Umecco, R. Beverly. . December 20. 1985. Letter to A. Hazle RCD, CDH.
' - Discrete source renoval in Uravan town area.

-00-860211
' Holme Roberts & Owen, H. Ip sen. February 11, 1986. Letter to A. Hazle, RCD,

CDH. Request for hearing on Amendment 22.

]- 00-860506
. Umecco, R. Jones. - May 6,1986. Let:er to A. Hazle, RCD, CDH. CDH 40 CFR 190

m - As sessment . -
m

1 00-861027
I Umecco,-R. Jones. October 27, 1986. Letter to K. Weaver, RCD, CDH.
i' Doctanentation for Supplemental License Record.

01-851130,-

Colorado Department of Law, H. Kenison; Union Carbide Corporation, H. Ipsen;>

and CDH,-W. Jacobi. Memorandum of Understanding. Attachment 1 to,,

7, 01-861030.
3
,.

?t

4

~
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-

01-860301
. . _

.

AGO: ERI. Report . March 1,1986. Summary of Surface Media! Background
' I nf o rma tion. .

,

c01-860701
AGO: RA Consultants. Report. July 1986. Qualitative Health Risk

. Assessment.

01-860811-01
ACO: E RI. ( Report. August 11, 1986.. Final Report - Winter Esseline

_

Investigation of Surf ace Media in the Vicinity of the. Uravan Uranium Mill,
Uravan, Colorado, Volume I. .

01-660811-02-
t. c AGO: ERI. Report. August 11,.1986. Final Report - Winter Baseline
Investigation. of Surface Media in the Vicinity of the Uravan Uranium Mill,
Uravan, . Colorado, Volume II.

01-661030 '

.AGO, ; J. Berardini. - IOC to File. Oc tober 30, 1986. Summary of discussions
concerning RML 660-02S in Uravan CERCLA settlement negotiations.

06 G-820000.
' Colorado Department of Agriculture. 1982. Impacts on Agricultural Lands.
(CDH Exhibit A7) '

07-841019
CDH, APCD, R. Katani. . 0c tober 19. 1984. IOC: Review of Umetco Minerals
: Proposal, for Spring Creek Mesa Impoundment. (CDH Exhibit C6)

07-841105
CDH,: APCD, R. Katani. . November 11, 1984. IOC: Radiation Division Comments
en the Spring. Creek Mesa Impoundment. (CDH Exhibit C6)

07 G-831001
APCD. ; Are You Doing Business in Colorado: You May Need An Air Permit. (CDH
Exhibit A7)

08-840600
CDH, Chemistry. June 1984. Consumer Price List for Analyses. (CDH Exhibity
C6). *L

L
'

- 09 G-821117
I

WMD. November 17,.1982. Solid Waste Disposal Sites and Facilities
Ragulations. (CDH Exhibit A7)

'

10-680719-01
'CDH, RCD. July 19,1968. Amendment No. 8. (CDH Exhibit A2 p. 001)

10 -680923 -01
CDH, RCD. S eptembe r 23, 1969. Amendment No. 10. (CDH Exhibit A2 p. 007)

10 -690626-01
..

CDH, RCD. June 26,1969. Amendment No. 9. (CDH Exhibit A2 p. 005)

w F T8' yg g- * - - rv wwsqge-+ g--we se- "w 1s- =mp == e--P -
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k 10-701019-01

( . CDH RCD. October 19, 1970. Amendment No._11. (CDH Exhibit A2 p. 009)'
.

I 10-710824-41
'; .CDH, RCD. zAugust 24, 1971. Amendment No. 12. (CDR Exhibit A2 p. 011)~

['
N 10-720713-01
g- ,CDH, RCD. July 13,1972. Amendment No. 13. (CDH Exhibit A2 p. 013)

,,

r,

J' '10-740314
(i (CDH. March 14,1974.-'- Stausary 'and comments on Dames and Moore Report. . CDH ,

!",,i . Exhibit A4 p. 001)'

,

N[
'10-740611

ICDH,. RCD, J.: Montgomery. June 11, .1974. Letter to R. Beverly, UCC.

(' . Amendment to license by referencing Dames and Moore Report " Report of
Cons t ruction, Operation and Abandonment Des ign. . ." . (CDR Exhibit A4 p. 007)g

k . .

>

[.' 10-740725-01
7 CDH, RCD. July 25.1974. Amendment No. 14. (CDH Exhibit ' A2 p. 015)
k

'

'10-750609
'CDH, RCD, A. Hazle. June 9,1975. Letter to R. Beverly, UCC. Notice of :

license expiration - July 31, 1975. (CDH Exhibit A3-p. 009) -|
,

10-750909 -

CDH, - RCD, L. Cro ssman. September 9,1975. Letter to R. Beverly, UCC. New-
cnvironmental aesessment requirmeent. (CDH Exhibit A4-p. 011) )

,

10-761001-01
~

'

CDH, RCD, A.'Hazle. October 1, 1976. Letter to G. Kerr, NRC. (CDH Exhibit
. A4-p. 013)4

510 761001-02
.CDH,' RCD, A. Hazle. October 1,1976. Letter to P. Smith, EPA. (CDR Exhibit'

7 | A4 -p . 015)
,h

|

'!', 10-761001-03'

CDH, RCD, A. Hazie. October 1,1976. Letter to H. Sherman, CDNR. (CDRa
j Exhibit A4 p. 017) ,

a 1

q_ 10-761001-04
J CDH, RCD, A. Hazie. October 1,1976. Letter to P. Schmuck, CDLA. ( CD H i

h Exhibit A4-p. 019) '

- 10-761001-05
CDH, RCD, A. Hazle. October 1,1976. Letter to J. Rold, CGS. (CDH Exhibit

j. A4 p. 021)

; 10-761001-06
"

CDH, RCD, J. Montgomery. Oc tober 1,1976. IOC to file. Air Pollution Review

,

of Envi~ronmental Report (ER). (CDH Exhibit A4-p. 023)
'

*10-770202
.CDH, RCD, A. Hazle. February 2, 1977. Letter to R. Beverly, UCC. Review of

[ old ER and requirement of new, more complete ER. (CDH Exhibit A4-p. 025)

I.

'aT...4: . -11c... 'ii- * .i.. _ _ - _ . _ _ . . i.' . , _ , . . . .
'
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10-770217 '
4,

CDH, RCD, J. Montgomery.- February 17,L 1977. IOC to file. Division reviews
.of ER. (CDH Exhibit A4-p. 027)

10-770601
CDH, RCD, A. Hasle._ February 2,1977. Letter to R. Beverly, UCC. General .

'requirement of ER. (CDH Exhibit A4 p. 029)
'

;10-771122-4
,

CDH,: RCD, J. Montgomery. - November 22, 1977. Letter to P. Rekomeyer,031)UCC.
Notification of need for cost /benefi: analysis. (CDH Exhibit A4-p.- ,

10-780615' |'

CDH, 2CD,' A. Hasle. June 15,1978. Letter to P. Rekomeyer, UCC. Extension
f6r- filing ER. (CDH' Exhibit A4 p. 033)

10-790109-01 '

CDH, RCD, A. Hazle. January 9,1979. ER agency review / comment list and
rcspective areas of review. (CDH Exhibit A4-p. 035)

~ 10-790117 -01
CDH, RCD, A. Hazie.- January 17, 1979. Letter to P. Smith, EPA. Transmittal-
of ER and bac kground information. (CDH Exhibit A4-p. 039)-

110-790117-02
-CDH, RCD, A. Hasle. - January 17,'1979. Letter to G. Kerr, NRC. Transmittal
of ER and- bac kground info rmation. (CDH Exhibit A4-p. 037)

10-790129-
. CDH, RCD , 'A. Hazle. December 29, 1979. Letter to N. Reams, Montrose County
Bsard.of Commissioners. Transmittal of ER and CDH options. (CDH Exhibit
A4 p. 041)

'10-790619-01
CDH,' RCD. June 19,1979. Amendment No. 15. (CDH Exhibit A2 p. 017)

,

10-790900
' CDH, RCD , J. . Montgomery. September xx, ' 1979. IOC to K. Weaver & R. Camewell,
RCD,- CDH. Response to tailings stability question. (CDH Exhibit A4-p. 045)

10-791016
CDH, RCD, A. Hazie. June 19,1979. Letter to NRC. Regarding tailings j
s tability review. (CDH Exhibit A4-p. 047)

10-791207 i

CDH, RCD, J. Montgomery. December 7,1979. IOC to A. Hazle , RCD, CDH.
M:ecing notes on tailings dam stability. (CDH Exhibit A4-p. 049)

1

10-800102 I

CDH, RCD, K. Weaver. January 2,1980. IOC to file. Meeting with Water
Rasources, cooperative review. (CDH Exhibit A4-p. 053)

e

i

i

|

; . . . .- . - . . - -
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n
W ~10-800108,-

,
-CDH,iRCD.;Ak Hasle. January 8,1980. Let ter to R. : Beverly, UCC.

Ik ' Authorisation to discharge. into Pond 1. (CDR Exhibit A4-p. 055)'

| ..

.

@ .J10-800121

4 CDH, : RCD, K. Wemver. January 21, 1980. ;0C to J. Montgomery, RCD, CDH. Memo
p. - on status' of Uravan mill license.| .(CDH Exhibit A4-p. 057)
w
k 10-800207 |
j CDH, ' RCD, K. Weaver. February 7,1980. IOC to Uravan file. Tec hnical -
[- aceting.. (CDH Exhibit A4-p. 061)
G
b :10-800208-01; ,

7 CDH, RCD ' K. Weaver. February 8,1980. IOC to Uravan file. Uravan
;L buttrassing permit s. - - (CDH Exhibit A4-p. 063)
1. :
y 10-800208-02
i CDH RCD, K. Weaver. February 8.-1980. '.100 to Urevan file. ' Ur av an

(1
. timetable. (CDH Exhibit ' A4-p. 065)

3< 10-800219-01
0 ' CDH ; RCD, A. Hasle. ' February-19, 1980. Letter to R. Beverly, UCC.

Concerning tailings pond use. (CDH Exhibit A4-p. 067)
3

10-800219-02 ,

' CDH, RCD, K. Weaver. February 19,1980. . IOC to file. February '13,1980
resting. Extension of Pond '1,use,- Pond 2 horizontal drains, timetable' for
Pond-.2 phases. (CDH Exhibit A4 p. 071):

10-800221 --

CDH, . RCD, A. Hasle.- February 21, 1980. Letter to R. Beverly, UCC. ' l

Authorisation to discharge . into Pond 1. (CDH Exhibit A4-p. 075)
3

' 10-800222
CDH, RCD , ' K. Weaver. February 22, 1980. IOC to file. Ponds 1, 2, 34 4

1 s tability. - (CDH Exhibit A4-p. 077)
*
,

. 10-800303-01-
.,

CDH, RCD ,' K. ' Weave r. March 3,1980. - IOC to file. - Telcon D. Fox, A@D, with
p' R.' G amewe l l, RCD , CD H. - Toe Buttresses, air quality permit for new gravel pit. |
2 to- provide borrow material. (CDH Exhibit A4 p. 079)
l'

$ 10-800304-01
4:. CDH, RCD, K.: Weaver. March 4,1980. IOC to file. Telcon N. Reams, Montrose ,

County Consnissioner. Air emission permit and regular open mining (MLR) ;;

;|. - permit. (CDH Exhibit A4 p. 081)
-

| . 10-800304-02 ;

y jCDH, RCD, A. Hasle. March 4,1980. Let ter to C. Berry , MLR. Notifica tion |
K Mi . that Pond 3 is not being discharged into until remedial actions are taken.

'

L' ' (CDH Exhibit A4 p. 083)
C i

p
'
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'

10-800304-03-
CDH, RCD, A. Hasle. ' March 4,1980. Letter to R. Beverly, UCC. Transmittal

,

. ~

: cf' Air Quality Control and Mined Land Reclamation letters, tailings |

stabiliza tion. (CDH Exhibit A4 p. 085)

:10-800311
.CDH,: RCD, K. Weaver. . March 11, 1980. IOC to file. Telcon P. Rekomeyer,'

~ UC C. Raquest to extend discharge into Pond 1; list of consultants and their
cdditional reports. - (CDR Exhibit A4 p. 087) *

10-400312
CDH, RCD, K. Weaver. - March - 12, 1980. IOC to file. Telcon J. Giedt, EPA to

caswer' P. Rekomeyer, UCC questions. EPA radon standards. (CDH Exhibit A4-p.
089)

<

10-800320
CDH, ~ RCD , A. Hasle. March 20,1980. - Letter to R. Beverly, UCC. Conditions
en' tailings discharge into Pond 1. (CDH Exhibit A4-p. 091)

10-800410
CDH, RCD , K. Weaver. April 10,1980. 100 to file. Meeting with UCC on
renewal review and surety requirement s. (CDH Exhibit A4-p. 093)

10-800416
-uCDH, RCD, A. Hazle. April 16,1980. Letter to R. Scarano, NRC. Update aid

request for information regarding Ponds 2 and 3 stability. (CDH Exhibit A4 p.
097)

10-800418
.CDH, RCD,.A. Hasle. April 18,1980. Letter to P. Rekemeyer, UCC. Division
questions on '%uality Control Plan for Operation of Tailings Ponds 2 and 3".
(CDH Exhibit A4 p. 099)

10-800429
CDH, RCD, A. Hazle. April 29,1980. Letter to R. Beverly, UCC.
- Authorization of lift.. but not use, of Pond 3; begin lif t Pond 2. (CDH
Exhibit A4 p.103)

10-400507
CDH, RCD, A. Hazle. May 7.1980. Letter to R. Scarano, NRC. Request for
Argonne National Laboratory study results. (CDH Exhibit A4-p.105)

10-800508
CDH, RCD, K. Weaver. May 8, 1980. IOC to file. Telcon L. Twichell, UCC.
Status report on UCC submissions and discussion of groundwater questions.
(CDH Exhibit A4 p.107)

10-800515 +

CDH, RCD, A. Hazle. May 15,1980. Letter to R. Beverly, UCC. Order and
cuthorization of discharge into Pond 3. (CDH Exhibit A4-p.109)

10-800623
CDH, RCD, K. Weaver. June 23,1980. IOC to file. Telcon A. Pearson, Water
Rssources. Pond 3, Phase IIA Design, 3:1 vs. 2.5 :1 slopes. (CDH Exhibit
A4 p. 113)

. - - _ . _ . . . . _- - - . - - - - . . - - _ - . - -
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d-
?' ,10-800721-

[O
CDH, RCD, K.- Weaver. . July 21, 1980.. IOC to file. Telcon with R. Griffith,<

,

AGO. Mandatory license expiration. (CDH Exhibit A4-p.115)
.

Ib 10-800922-02-
':b CDH, RCD, A.' Hasle. S eptember 22, 1980. Letter to -J. Fros t, UCC. Order and

k authorisation of discharge tailings into Pond 2 through December 15, 1980.
(. CDH Exhibit A4 9 117);;j .

Y 10'-800923-01
CDH,.' RCD, K. Weaver. September 23, 1980.- Letter to'P.-Rekomeyer, UCC.~

,.

a - Correction of telcon with respect to sub-surface disposal permit. (CDH

[/ Exhibit A4 p.121)

0 ~10 -801015 -01- -
Y CDH, RCD, K. Weaver. October 15, 1980. IOC to file. Telcon,J. Odell, MSHA.

T:chnical Support Center. UCC's decision on Spring Creek Mesa as preferredP

E . site;. MSHA Phase II buttressing analysis near completion. (CDH Exhibit A4 p.
(- 125)-
4. -

10-801015 4 2 -

j CDH, RCD,'A. Hasie. October 15, 1980. Letter to = R. Scarano, NRC. Condition
'for renewing. license timetable and requirements and request for infomation.-

(CDH Exhibit A4 p.123) ;

s-

'10-801020-01 .,

J CDH, RCD, K. Weaver. October 20, 1980.. IOC to file. Telcon G. Graff, BLM.-

' Status of. BLM involvement in Uravan via UCC filing application or alternative-

disposal site; sale of Spring Creek Mesa. -(CDH Exhibit A4 p.127)

-10-801028
*CDH, ' RCD, A. Hazle. Oc tober 28, 1980. Letter to R. Scarano, NRC. Re-reque s t

~ for Argonne National Laboratory study results. (CDH Exhibit A4-p. 129)

3 10-801118-02-
CDH, RCD, K. Weaver. -November ,18, 1980. 'IOC to file. Telcon with R. Person,

j NRC.. (CDH Exhibit A4-p.131) ;

d
''

.. .

10-801118-03'

. CDH, RCD, K.' Weaver. November 18, 1980. IOC to file. Telcon with R. Person
,

- & LJ.-- Linehan, NRC. (CDH Exhibit A4 p.133)-

,i 10-801201
|

]..
- CDH, RCD , . K. Weave r. December 1,1980. Letter to P. Rekemeyer, UCC. Request
for NRC MILDOS data and meteorological data. (CDH Exhibit A4-p.135)

J 10-801201-00
y CDH, RCD,: A. Hazle. December 1,1980. Letter to E. Kantz, UCC. Regarding
:( License Amendment No. 16. (CDH Exhibit A3-p. 001)
3

L 10-801201-01
i CDH, RCD. December 1,1980. Amendment No. 16. (CDH Exhibit A2 p. 019)

3
|

o
{

'
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.
!jl0-801202

.

December 2,1980. Letter to. P. Rekomeyer, UCC. Request- '

; CDH.-' RCD , K.- Weav er. -

; far information on groundwater and stability studies. (CDH Exhibit A4 p.137) !

.

10-801205-01
CDH, RCD, A.' Hasle. December 5,1980. Letter to ' R. Scarano, NRC. Request .i

' fir additional visit by NRC consultant. (CDH Exhibit A4-p.139) ;ys

L 10-801205 -02
. CDH,- RCD, A. Hasle. .. December 5,1980. Letter to R. Scarano. .Mtc.
. Notification of meeting on future weste management systems and questions for

;1 review. . CDH Exhibit A4 p.141)(

-10-801224'
':CDH RCD, A. Hazle. December 24, 1980. Letter to P. Rekameyer, 000.3

; Extension of discharge into tails ponds subject to September. 15,1980 order.>
,

(CDH Exhibit 'A4 p. 143)

10-801231- i

CDH, RCD,' A. Hasle. December 31, 1980. IOC to file. Concern that Uravan
schoo1Lbuilt on tails t , however, does not exceed GJTRP remedial action
criteria. (CDH Exhibit A4 p. 145)

10-810113 -

CDH, RCD, A. Hazle. January 13. 1981. - Letter to R. Beverly, UCC.
Authorisation to test / operate through March 31, 1981 the "seven hea rth rotary
f urnace ". (CDH Exhibit A4 p.147)

10-810121'

CDH, RCD, A Hazle. January 21, 1981. Letter to R. Beverly, UCC. Status of ,

acteorological and MILDOS data. (CDH Exhibit A4-p. 149)

10-810409
CDH, RCD, A. Hazle. . April 9,1981. Letter to R. Scareno, N2C. Raques t for

-

opinion : . Spring- Creek Mesa as " preferred alternative". (CDH Exhibit A4-p.
151)

.

10-810514-01
CDH, RCD, K. Weaver. May 14,1981. IOC to K. Waesche, R. Shukle , C. Roberts ,
CDH. Preparation for May 28 and 29,1981 meet ing. (CDH Exhibit A4-p. 163) 1

10-810514 -02
CDH, RCD , K. Weave r. May 14,1981. 10C to R. Arnott , CDH. Background for
May 28 and 29,1981 meeting; includes key attachments. (CDH Exhibit A4 p.161)

10-810514-03
CDH, RCD, A. Hazie. May 14,1981. Letter to R. Beverly. Request for
response to annotated copy of NRC consultant report on tailings stability.
(CDH Exhibit A4 p. 155)

10-810514-04
CDH, RCD, A. Hazle. May 14,1981. Letter to R. Scarano. Meeting schedule.

.

(CDH Exhibit 'A4-p. 157)
1
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10-810514-05-

V CDH,; RCD; A. Hasle. May'14,1981. - Letter to' R., Beverly. Meeting schedule.
$.. ; ,(CDH. Exhibit A4-p.159)
A

.10'-810515r

@ CDH, RCD, A'. . Hasle. L May. 15, 1981. Letter to R. Beverly, UCC. Requests

[ regarding waste management options. (CDH Exhibit A4-p.169)
.

10-810609'

f, CDH, RCD, K. Weaver. ' June 9,1981. IOC to file. Agenda for meeting and
.

i ' notes. . (CDH- Exhibit L A4-p.171)
v

.

L 10-810609,
'

| CDH, RCD,. K. Weaver. - June 9,1981. IOC to file. Meeting notes ' from June 3
.

1981'.- (CDH Exhibit A4-p.191)-

4 10-810610
Y_- CDilk RCD. - K. Weaver. June 10 1981. IOC to file. . Meeting of May 29, 1981.
.) Phase 28 design, reclamation, surety, alternative long range plans, licensing .

i') cgency requirements,' mill and of f-site radiological aspects. (CDH Exhibit
1 - A4 -p. 17 5)

h
!? 10-810612''
;' ; CDH, . RCD,. A. Hasle. June 12, 1981. Letter to R._ Beverly, UCC. Requests and
f conditions regarding Ponds 2 and 3 discharge, report on reclamation of surety
E Land . deadlines (with 4 key' attactments). ' (CDH Exhibit A4 p.197)
rc
- 10-810624
s CDH, RCD, A.' Hazle. June 24,1981. Letter to R. Beverly, UCC. ;

Tantalum-columbium special ores. (CDH Exhibit A4-p. 231)
,

l' 10-810902 ,

(.S CDH, RCD, K. Weaver. S eptember. 2. 1981. Transmittal slip and copy of generic
j draf t license conditions in use by RCD. (CDH Exhibit A4-p. 235)

$ 10-810902-01
i2 CDH,- RCD, A..Hazle. September 2, .1981. Letter to - D. Nussbaumer, NRC.

[ . Request for info,rmation on NRC approach to UCC on 40 CFR 190. (CDH Exhibit
L*) A4 p. 233).

'

*
C L 10-810922 -00

CDH, RCD,.A. Hazle. S eptembe r 22, 1981. Letter to R. Beverly, UCC.
' Rega rding License Amendment No.17. (C.DH Exhibit A3 p. 003)

- 10-810922-01
*j ..CDH, RCD. S eptembe r 22, 1981. Amendment No. 17. (CDR Exhibit A2 p. 021)

10-810923-01
f, CDH, RCD, A. Hazle. S ept emb er 23, 1981. Letter to R. Beverly, UCC.

Authorization' for individuals to use radioactive materials. (CDH Exhibita

{ A4 p. 281)

.
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10-810923-02
. CDH; RCD, A. Hasle.: September 23, 1981.

Letter to K. Hamill, (NRC.
Request

for info 1mation -from NRC on financial assurance test method.. CDH Exhibit
A4 p. 283) ~

v - 10-811015
CDH. , RCD, K. Weave r. October 15, 1981. IOC to file. Telcon with E. Kantz
UCC on' July 7,1981. Heap leach, need more time for lab test s. (CDH Exhibkt

' '

; A4 p. 285)

10-811023-01' .

-

- CDH, RCD, A. Hazle. S ept ember 23, 1981. Letter to R. Beverly, UCC. Re:-

Ta-Co special ores. (CDH Exhibit A4 p. 287)

10-811023-02_ j

CDH, RCD, A. Hazle. S eptember 23, 1981. Letter to R. Beverly, UCC. Meeting - '

- cn UCC~ appeal of knendment 17. (CDH Exhibit A4-p. 289) ,

..

10-811123-01
= CDH,- RCD - A. Hazle. November 23, 1981. Letter to S. Spann, DWR, CDNR..

Request that all 1981 tailings report s be reviewed. (CDH Exhibit A4-p. 291) -

10-811123-02
' CDH, RCD A. Hazle. November 23, 1981. Let ter to W. Junge , CCS, CDNR.
Request tha t'all 1981 tailings report s be - reviewed. (CDH Exhibit h4-p. 293)

10-811123 +03
-CDH, RCD A. Hazle. November 23, 1981. Letter to K. Waesche, CDH. Request-
- that all.1981 tailings reports be reviewed. (CDH Exhibit A4-p. 295)

10-811202
CDH, RCD, K. Weaver. December 2,1981. IOC to Pioneer file s Ground Water

- Protection. (CDH Exhibit A10)

10-811221
CDH, RCD, W. Jacobi._ IOC to R. Arnott: Equivalency between HB 1468 &
Radiation Regulations. (CDH Exhibit A10)

10-820118-
- CDH, RCD 'A. Hazle. January 18, 1982. IOC t o K. W ae s e ta , WMD, CDH.
Operation of Uravan mill in regard to . tails piles. (CDH Exhibit A4-p. 297)

L 10-820127
- CDH, RCD, K. Weaver. January 27, 1982. IOC to file. BLM role in
licens ing/CIS . (CDH Exhibit A4-p. 299?

= 10-820209
CDH, RCD, A. Hazle. February 9, 1982. IOC to file. CDH/UCC meeting of
February 9,1982. Discussion of renewal process. (CDH Exhibit A4-p. 301)

10-820217
CDH, RCD, K. Weaver. February 17, 1982. IOC to file. CDH/UCC meeting of
Februa ry 17, 1982. Groundwater questions. (CDH Exhibit A4-p. 311)

:

-
.
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''10-820331',

CDH, RCD, K. Weaver. March 31 1982.. IOC to Technical Review Connaittee.
K... . (CDH Exhibit .A4-p. 315) '
|
[ 10-8205111
|j, ' > CDH, RCD,' K. Weaver. - May 11,.1982. Telcon B. Flinn. BLM/CDH working-

'[ . agreements.- ' (CDH Exhibit A4-p. 317)

T -10-620715
,

CDH, RCD: J. Smith. July 15,1982.- IOC to K. Weaver outlining = Uravan 25:

[ . aren/y ' evaluation. - (CDH Exhibit A4-p. 319)

-10-820715-
_ CDH, RCD, K. Weaver. July 15,1982. IOC to Technical Review Committee.>

' Uravan strategy meeting. (CDH Exhibit A4 p. 321)'

.

'10 820824-
-

CDH, RCD, K. - Weaver. August 24 1982. Letter to P. Rekemeyer, UCC. Request
y for radiologicalidata for J. Smith. (CDH Exhibit A4-p. 323)
a

10-820901
I; iCDH, RCD, K.; Weaver.4 September 1, 1982. IOC to file, Telcon with

Rowena Rogers, Secretary to- State Land Board. Request by L. Thoma s, Montrose
P;i : County Commissioner-to transfer BLM land to State via Land Board's "in lieu"'

( selection program. (CDH Exhibit A4-p. 325)

- 10-820907 ;

' ' CDH, RCD, A.'Hazle. September 7,1982. Let ter to M. Jones, BLM. Intention |
j - of becoming' cooperating agency in EIS. (CDH Exhibit A4-p. 327)

i

d . 10-821007- '

CDH, . RCD , K. Weave r. Oc tober 7 1982. Letter to R. Jones, UCC. Request to
4 modify piezameter monitoring program. (CDH Exhibit A4-p, 329)

;

~!

'10-821012-01 |
CDH, . RCD, K. Weaver. October 12 1982. Letter to W. Mcdonald, Colorado Water l

'

; Conse rvation . Board. Request to review flood study. (CDH Exhibit A4-p. 332)
<

1.

10-821012-02 |
'

,.

!CDH, RCD, K. Weaver. October 12 1982. IOC to J. Clouse, APCD. Offsite
radiation doses via dust. (CDH Exhibit A4-p. 331) !c

': |

.10-821230 .

CDH, . RCD, J. Smith - Consultan't. December 30, 1982. Evaluation of Of fsite l

Radiation Doses Due to the Uravan Uranium Mill. [ mistakenly entered here out |s

f of order; report completed December 1982.} (CDH Exhibit A4 p. 423) !u ;

10-830125-00 i

! CDH, RCD, A. Hazle. January 25, 1983. Letter to R. Beverly, UCC. Regarding j

k License Amendment No. 18. (CDH Exhibit A3-p. 007) i

.10-830131-01
CDH, dCD. January 31, 1983. Amendment No. 18. (CDH Exhibit A2 p. 063)

i

!

d
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cc 10-830308-01
_

. .

CDH' L RCD, K. Weave r. . March 8, ' 1983. - Letter to R. Beverly,- UCC. '

,

. CDH Exhibit A4-p. 335)(Administrative appeal of housekeeping amendment 18.

g 10-830315 -
. CDH, RCD, D. - Brown. March' .15, _1983. IOC to- K. Weaver, RCDi CDH. Comments on
mill- in pir.nt' and environmental procedures manual.1 (CDM Exhibit A4-p. 337) - i

10-830322-01:
:CDH RCD. . March 22,[1983. . Amendment No. 19. (CDR Eahibit A2 p. 071)'

i

10-830330-
CDH,' RCD, K. Weaver. March 30,1983. Letter to R. Beverly, UCC. License
schedule . (CDH Exhibit A4-p. 351)

10-830404
CDH, RCD, K. Weave r. April 4,1983. Letter. co R. Beverly, UCC. Prov ided ,

f nitial- draf t of renewed license for comeent. (CDH Exhibit A4 p. 353)i
,

|

10-430419
CDH,- RCD, C. Dogue. April 19,1983. IOC to file. Provided initial draf t of 1

. renewed license for comment. (CDH Exhibit A4-p. 35 3)' ;
|

L1'0-830510
:CDH, RCD, A. Hazle. May 10.,1983. Letter- to R. Beverly, UCC. Reclamation of
existing unstes; CDH needs- commitments. (CDH Exhibit A4-p. 357)

i

10-630511
CDH, RCD, A'.'Hazle. May 11,1983. Letter to R. Beverly, UCC. New waste
disposal area application shortcoming and.CDH requirements. (CDH Exhibit ,

A4 p.!361)'
.

10-830520
CDH, RCD,' K. Weaver. May 20 1983. IOC to Geotechnical Review Committee.
M:eting with UCC on May 26, 1983 and two main topics of discussion on Spring
Creek: groundwater, borrow clay. (CDi! Exhibit A4 p. 365)

10-830621
CDH, RCD, K. Weaver. June 21 1983. IOC to file. Initial review of offsite
dose projections for Uravan. (CDH Exhibit A4-p. 367)

10-830628
CDH, RCD, K. Weaver. June 281983. Letter To R. Lawrence, NWF.
-Perticipation in license renewal. (CDH Exhibit A4-p. 369)

.10-830802+0 2
CDH, RCD, K. Weaver. August 2, 1983. Letter To R. Beverly, UCC. Order to
raport revised callings tonnages. (CDH Exhibit A4-p. 371)

10-830808
CDH, RCD. August 8,1983. Letters to repositories. Checking which documents
on file at libraries. (CDH Exhibit A4-p. 373)

, . . . _ . _ _ , _ _ - . _ , . - . . . _ .
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7
M 10-830822-01

CDH,; RCD, K. Weaver. August ;22,1983. Letter to W. Junge, CCS, CDNR.|7'' Request for review of tailings momanent data. (CDH Exhibit A4-p. 377)'

10-830823-01 - ,

E CDH, RCD, K. Weaver. August 23, 1983.. Letter to R. Lawrence, NWF.
~

l Notification ofi August 24, 1983 meeting. (CDH Exhibit A4-p. 379)
,

v .

10-830829
. ;

CDH, RCD, K. Weaver. , August 29, 1983. IOC . to D. Brown, RCD, CDH. Plan for
'

,

' 'f Uravan. air particulate data review. (CDR Exhibit A4-p. 381).
-

10-830830-

CDH, . RCD, K. Weaver. August 30, 1983. Letter to K. Green, NWF. Invitation
L for radiation protection meeting, early September. (CDH Exhibit A4 p. 383)

10-830831
CDH, RCD, K. Weaver. August- 31,.1983. Letter to R. Beve.rly, UCC. Offsite ,

' radiation dose to Uravan residents. (CDR Exhibit A4-p. 385)

10-830908
|t - CDH, RCD, K. Weaver. September 8,1983. IOC to M. Jones. Uravan

L b ene fit / cos t . (CDH Exhibit" A4-p. 38 7)
i's
i 10-830914:

.

CDH, . RCD, K. Weaver. September 14, 1983. IOC to A. Hazle, RCD, CDH.(
. Unresolved issues and related schedules. - (CDH Exhibit A4-p. 389).

i 10-830921
'. .CDH,1 RCD,: K. Weaver. S eptember 21, 1983. IOC to file. M. Puls telcon. (CDH
'| - Exhibit A4-p. 391)

10-831003-01
, .CDH, M. Jones. October 3,1983. Letter to M. Puls, FUTURE. Transmittal of

!- requested CDH document s. (CDH Exhibit A4-p. 395)

10-831003-02
,

CDH, RCD, K. Weaver. October 3,'1983. Letter to R. Jones, UCC. Follow up
regarding Rn-222 data provided September 27th. (CDH Exhibit A4-p. 393)

10-831017-
CDH, RCD, K. Weaver. October 17, 1983. Letter to R. de Hollander, UCC.
Uravan radiation control. (CDH Exhibit A4-p. 39 7)

n
10-831025-014

CDH, RCD, K. Weave r. October 25, 1983. Letter to R. Lawrence. (C DH E xhibit.

3 A4-p. 40 3) '

10-831101'

CDH, RCD, K. Weaver. November 1,1983. IOC to W. Jacobi, CDH. Ur av an.,

j schedule update. (CDH Exhibit A4-p. 413)

~ <
... .. ., . .. . - . . _ . . . . ..
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10-831115
' CDH, - RCD ,1 K. We av er. November 15, 1983.. Letter *.o R. Lawrence-NWF and

.

R. Yuhnke-EDF. - Uravan radiation control analysis request. (CDH Exhibit A4 p.
4

415)-

10-831201-01 . ._ .

'CDH; RCD, A. Hazle. December 1.1983. Letter to R. Jones, UCC. Revisions to
. UCC= Environmental Procedures Manual.- (CDH Exhibit A4-p. 405)

,

{10-831212
in CDH, RCD, A. Hazle.. December 12, 1983. Letter to J. Frost', UCC. Interim

s tabiliza tion. (CDH Exhibit A4-p. 417)

10-831214
CDH, RCD, A. Hazle. December 14, 1983. IOC to file. . Summary of December 12,

.

1983' government officials meeting in Montrose on licensing status. (C DH
~

Exhibit A4 p. 419)9

10-831221-
CDH, RCD, A. Hazle. December 21, 1983. Letter to R. Jones, UCC. ' Revis ions ,

to UCC Environmental Procedures Manual. (CDH Exhibit A4-p. 421)
'

10-840112
CDH, RCD, K. Weaver. J anuary . 12, 1984. IOC to T. Vernon, C DH. Urav an

1 relicensing schedule. (CDH Exhibit A4-p. 424)'

10-840206
CDH, RCD, A. Hazle.. February 6, 1984. Letter to J. Frost, UCC. Policy
clarifying rules revised schedule. ' (CDH . Exhibit A4-p. 426)

10-840224-p

CDH, RCD, K. Weaver. . February- 24,.1984. IOC to file. Still receiving
changes to UCC document s. (CDH Exhibit A4-p. 432)

,

10-840308'
;CDH, RCD, K. Weaver. March 8,1984. Letter to R. Lawrence, NWF. Schedule
clarification. (CDH Exhibit A4-p. 434) -

|

:10-840310-01 l

CDH, RCD, K. Weaver. March 10, 1984. 'IOC to T. Vernon, CDH. Action time
frames for uranium mills. (CDH Exhibit A4-p 436)

;

10-840310-02
, CDH, RCD , K. We ave r. March 10,1984. IOC to T. Vernon, CDH. Town of Uravan
radiation dose, with attachment dated May 22, 1980 on use of emergency
orders. (CDH Exhibit A4 p. 440)

1'

L 10-840321
L CDH, RCD, M. Jones-M. K. Jones. March 21,1984. IOC to file. Minutes of

January. 12, 1984 licensing logistics meeting. (CDH Exhibit A4-p. 448)'

i <

l- 10-840328-01 l

M. K. Jones & Associates, M. Jones. March 28, 1984. IOC to A. Hazle,
R CD , CDH. Environmental Group participation in the UCC Uravan licensing I

process. (CDH Exhibit A4 p. 454) I

1

| |
| |, + , , - . . . ._ _ . . _ __ . ._ __ ___ _ _.
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).J L10-840329-00 >

gy ; CDH, RCD, A. Hasle. . March 29,- 1984. Cover letter to R. Beverly, UCC.
- Rega rding' License' Amendment ' No. 20. (CDH Exhibit A3-p. 013)

H,

10-840329-01..

'

CDH, RCD, A. Hasle. March 29,1984. License amendment 20.
.

I t.
10-840330'

.

'

, .

's CDH, RCD, E. Kray. March 30,1984. Letter to 0 wen Calloway, UCC.- Comments-.

it
'.cn quality ' assurance manual revisions. (CDR Exhibit A4-p. 456)

,

??' '10-840331-01 ' )

),' ) CDH, RCD. March 31, 1984. Amendment No. '20. (CDH Exhibit A2 p. 073)

x 10-840423:
+ CDH; RCD, K. Weaver. April.23, 1984. IOC to R. - Arnott. Uravan Rn levels..

- (CDH Exhibit A4 p. 460) _ i

i- .10-840427
:CDH, RCD , A. , Hazle. - April 27, 1984. Letter to J. Fros t, Umetco. (p. 89 and
97, . November 19. 1984 t ranscript. ) (CDH Exhibit A10 p. 89 & 97)

.,

'

10-840427',

,CDH,. RCD,.A. Hazle. April 27, 1984'- Letter to J. Fros t, Umetco. (p. 89.and'

~

.

' 97i November 19, 1984 transcript) (CDH Exhibit . A10) *

110-840430-
ff 'CDH, RCD, E. Kray. . April 30, 1984. IOC on Uravan Radon issue. (CDH Exhibit
'~

A5)
~

T 10-8405 22-00 .
,: CDH, ~ RCD, A. Hazle. May 22,1984. Notice of Hearing. (CDH Exhibit AS p. 464)

*

10-840522-01
6 ; CDH, A.: Hazle & K. Weaver. May 22,1984. Preliminary Executive Licensing

Review Summary. (CDH Exhibit A1)
f

-10-840522-02
'

CDH, RCD,'A. Hazle. May 22,1984. Transmittal of PELRS to interested.

h. per sons . (CDH Exhibit A5 p. 468)

3 -10-840529
CDH, RCD, K. Weaver. June 29,1984. IOC to' t he Uravan File. Telecon with M.
Pui s, Future.

:10-840531'

CDH, RCD, M. Jones. May 31,1984. PELRS distribution list. (CDH Exhibit
A5-p. 476)

.c 10-840614
CDH, RCD , K. Weave r. J une 14,1984. Notice of meeting June 21, 1984. ( CDH,

| Exhibit AS-p. 478)
,

,

i

Y
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g

I i :10-840627! I

9 CDH,; RCD,J A. Hasle., ' June 27, 1984. - Letter to R. Yuhnke, EDF, and F. Green.
: NWF, 'in response to May 15, 1984 letter to T. Vernon, CDH. (CDH Exhibit A5 p.
:482)

'' ,l
!

! 10-840629

'W CDH,- RCD, K. Weaver. ' June 29,1984. IOC on EDF letter of 5/24/84. (CDH':
,

' Exhibit A5)' ;'

-;
^

:10-840629,
h i CDH,1 RCD, K. Weave r. . J une 2 9 ', 1984. Notice of meeting July 10, 1984. (CDH

[ ? 3xhibit A5-p. 479)
'

. . ;'

10-840629_ _ .

CDH, RCD, K. _Wasver. June 29,1984. IOC to file. Telcon with M. Puis,'

. FUTURE. - J(CDH Exhibit ' AS-p. 502).s ,

10-840712
.

.
,

CDH,- RCD, A. Hazle.- July 12, 1984. IOC to file. Ex parte communication with
LJ. Frost,-.Umetco. (CDH Exhibit A5-p. 504)

10-840731'
CDH,: RCD, K. Weaver. July- 31, 1984. IOC to file. Present Uravan LCs related
to' o ff-site dose. '(CDH Exhibit AS-p. 506)

:10-840801 ~
_ _

::CDH, . RCD, K. Weaver. ' August 1, 1984. _ IOC. co flie. Propo' sed Uravan LCs
related to' off-site dose. (CDH Exhibit A5-p. 512) o

10-840814 ;,

'CDH,LRCD.. Auguse 14, 1984. IOC to J. Martin, EDF. Reply to July '3,1984 EDF -1

le t te r. -(p. 348, Augus t 22, 1984 t rans c rip t). (CDH Exhibit A5 p. 348)

-10-840817-00
CDH, RCD. August 17, 1984. Supplemental Exhibit = List.>

>

10-840817-01
'CDH,_ RCD: R. Junge. August 17, 1984. Resume and written tescimony on

,h.
~ Reclamation of Existing Facilities. W. Junge Resume. (p. 213 August 21, 1984
. t rana c ript).

,

i

10-840817-02
CDH,-RCD: M. Calloway. August 17, 1984. Resume and written testimony. (p.,

206, Augus t 21, 1984 transcript) (CDH Exhibit C1)

110-840817-03.
CDH, RCD, K. Weave r. August 17, 1984. Resume and written public hearing

,

testimony concerning Financial Assurance Arrangements for Reclamation and
,

Long-Te nn Care. ( p. 248, August 21, 1984 t ransc ript)
1

|

10-840821-01 |

CDH. August 21, 1984. Reporter's Transc ript , Vol. 1. )

|10-840821-02
CDH. August 21, 1984. Reporter's Transc ript , Vol. 2. |

l
1

'
>

|
- - . . . . - . . . - - - - . . . - . -
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,

10-840821-03 !

p -. CDN . August 21.-1984. Reporter's Transcript Vol. 3.
L

0 10-840821-04 i

o CDH. August 21, 1984. Reporter's Transc ript, Vol. 4.

10-440821-01 i

CDH. August 21, 1984. Reporter's Transcript, Vol. 5. |
,

I 10-840918
f. CDW, RCD . ' I.' Weave r. September 18, 1984. . Letter to J. Frost, Umetco. New !

" Disposal Area Technical Summary Heeting to be held htober 12, 1984. (CDI
'

| Exhibit A10)
F# '0-840920
|,. CDH, RCD, A. Hasle. S eptember 20, 1984. 100 to file Ex Parte>

j Comununication. - (CDH Exhibit A10) *

10-840921-06'j CDH, RCD, M. Jones. S eptember 21, 1984. 10C to file: M. Puls hearing [
comments. (CDR Exhibit A10),,

A

F 10-840925 |

CDH, RCD, M. Jones. S eptember 25, 1984. 100 to file Clarification of M. -

} Puls hearing question. (CDH Exhibit A10)

p 10-840927 -

Letter concerning hy(drogeology of
'

CDH, . RCD, D. S tephens . S eptember 27, 1984.
CDH ExhibitSpring Creek Mesa and ex parte conversation with D. McWhorter.,.

''
A10)

10-841016
CDH, RCD. October 16, 1984. Indirect Cost Rates. (CDH Exhibit A3)

'10-841105-01,

CDH, D. S tephens. November 5,1984. Resume. (p. 287, November 20, 1984 ,

transcript) (CDH Exhibit A3),

- 10-841105-02-
CDH, F. Phillips. November 5,1984. Resume. (CDH Exhibit A3)

,

10-841119-01
CDH. November 19, 1984. Reporter's Transc ript , Vol.1. -

l' 10-841119-02 i

CDH. November 19, 1984. Reporter's Transc ript Vol. 2.

10-841119-03
CDH. November 19, 1984. Reporter's Transc ript , Public Tes timony.

R 10-841119-04
CDH. November 19, 1984. M. Cdovin Resume. (p.144, November 19, 1984j transcript) (CDH Exhibit A10)

!
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10-841119-05 {
CPH. November 19, 1984. T. Hancock Resume. (p.176, November 19, l'984 '

transcript) (CDH Exhibit A10)-
I

^ 10-850110
CDH, RCD, A. Hasie. January 10, 1985. Letter to D. Sparling, Umetco.
Inspection of July 9-13, 1984.

:

10-450116
CDH, RCD, A. Haste. January 16, 1985. Letter to R. Eeverly, Umetco. Urevan
till compliance issue s.

'

10-850425
CDH, RCD, A. Haale. April 25, 1985. Letter to D. Sparling, Umetco. Ur ev an
1984 inspection corrective actions. |

10-850426 i

!CDH, RCD, A. Hazle. April 26,1985. Le t t e r t o J. Fros t , Ume t co. Annual
A0 ports: Noa-C omp lia nc e. .

10-850510-00
CDH, RCD, A. Hazle. May 10,1985. Le t t e r to J. F ro s t , Umet co. Transmittal
cf Amendment 22. Concerning Irrevocable Letter of Credit. ,

10-850510-01 -

CDH, RCD. May 10,1985. Amendment No. 22, RML SUA-673.
t
'

10-850513
CDH, RCD, K. Weaver. May 13,1985. IOC to A. Hazle, RCD, CDH. Compliance i

f allow-up.
.

10-850514-00
CDH, 'ACD, A. Hazle. May 14,1985. Letter to J. Fros t. Usecco. Transmittal
of Amsr.dment 23. Interim and Final Residue Disposal. ,

10 -850514-01
CDH, RCD, A. Hazle. May 14,1985. Amendment 23, RML SUA-673.

,

10 -8506 06-01 ;

CDH, RCD, K. . Weave r. June 6,1985. Letter to J. Frost, Union Carbide *

Corporation. Consumer Price Index figures used in calculating inflation.

10-850822
CDH, RCD, K. Weaver. August 22, 1985. IOC to Uravan File, RCD, CDH. Uravan
In s pec t ion. .

10-851107
CDH, RCD, A. Hazle. November 7,1985. IOC to Uravan F'le, RCD, CDH. Housei
removal s.

10-851112 ,

CDH, RCD E. Kray. November 12, 1985. 100 to Uravan File , RCD, CDH. Release a

. of houses f rom G-Bloc k.
.

- , . , , s,..,,, , - - - - -..n,..,.. , - . , , , - - , - . --c,-,, ,.. . , . , . . ,,_...,-e., , . ,,,..a -- , , . , . ..
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10-460130
CDH, RCD, A. Hasie. January 30, 1986. I,etter to J. Fros t, Umetco. Propo sed
amendment #22; Administrative Hearing.a

"

10-860311-00
CDH, RCD, A. Hasle. March 11,1986. Letter to J. Fros t, Umetco. 1984
Off-Site Dose Assessment..

D 10-8fiO404
CDH, RCD, A. Hasle. April 4,1986. Letter to R. Jones, Umetco. 1986 Annual

f Re po rt .
,

(, 10-860416
'

;. CDH, RCD, A. Hasle. April 16, 1986. Letter to R. Jones, Umetco. 1985 Annual i
g Re po rt .

"
10-860821-01

: CDH, RCD. August 21, 1986. Reporter's Transc ript of Public Hearing, Nucla,
Cc'orado. (Tr.-1, Vo l. I)

10-860821-02
CDH, RCD. August 21, 1986. Reporter's Transcript of Public Hearing, Nucla,

,
,

Colorado. (Tr.-1, Vol. II) '

10-860821-03
CDH, RCD. August 21, 1986. Reporter's Transcript of Public Hearing, Nucla,

? Colorado. (Tr.- 1, Vo l. III) '

20-860821-06 i
+

- CDH, RCD. August 21, 1986. Reporter's Transcript of Public Hearing, Nucla,
Colorado. (Tr.-1, Vo l. IV)

10-860825
CDH, RCD. August 25,-1986. Radioactive materials license 660-02S.,

Attachment 2 to 01-861030.

s 10-860919
CDH, ACD. S ept ember 19, 1986. Radioactive materials license 660-02S.> .

. Attachmen t 3 to 01-861030.

10-861020
CDH, RCD. October 20, 1986. Radioactive materials license 660-02S. -

..

; At tachmen t 4 t o 01-861030.

10-861119
CDH, RCD. November 19, 1986. Reporter's Transcript of Public Hearing,v

_ Montrose, Colorado. (Tr. -2, Vo l. I) '
,

10-861120
L CDH, RCD. November 20, 1986. Reporter's Transc ript of Public Hearing,

Montrose, Colorsdo. (Tr. -2, . Vo l II)

l .'. 100-790700
?, Cunningham, M. ; Fe rguson, S. ; and Foreman, T. July 1979. Excess cancer

Incidence in Mesa County, Colorado. (CDH Exhibit A7) .

.

.
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:

10G-820201 |

CDH, RCD. Contents, Source Material Milling Packet. (CDH Exhibit A7)

! 10G-82070141
CDH, RCD. Transmittal Letter, Source Material Milling Packet. (CDH Exhibit ,

,

' A7) :

100-820701-02
CDH, RCD. Colorado Uranium Mill Licensing Guide. July 1,1982. (CDH Exhibit
A7) I

~100-820701-06
CDH, KCD. Decontamination Guide. (CDH Exhibit A7) ;

10G-820701-07 '

CDH RCD. Staging Diagram for Colorado Department of Health Review Process
for Uranium Mills. (CDH Exhibit A7) '

10 G-831027-01
CDH,-RCD. October 27, 1983. Policy on Financial Assurance Tests for Source
Material Mill Radioactive Materials Licenses. (CDH Exhibit A3)

10 G-831027-01 - [
CDH, RCD. Octobe r 27, 1983. Soil Contamination Guidance Policy. (CDH
Exhibit A6), '

10 G-831027-01
CDH , R CD. Octobe r 27, 1983. Policy on Financial Assurance Tests for Source
Material Mill Radioactive Materiale Licenses. (CDH Exhibit A6)

| 10G-831031-01
CDH, RCD. October 31, 1983. Guidelines for Agriculture Department Review for
Uranium Mill Projects, Revision 1. (CDR Exhibit A7)

10G-831031-02
CDH, RCD. October 31, 1983. Guidelines for Local Affairs Review for Uranium
Mill Project s, Revision 1. (CDH Exhibit A7) '

| 10G-831031-03
CDH, RCD. October 31, 1983. Guidelines for Co,lorado Geological Survey Review i

for Uranius Mill Project s, Revision 1. (CDH Exhibit A7)

10G-831031-04
| CDH, RCD. October 31, 1983. Guidelines for Wildlife Division Review for

Uranium Mill Project s, Revision 1. (CDH Exhibit A7)
,

10G-831031-05
CDH, RCD. October 31, 1983., Guidelines for Mined Land Reclamation Division
Review for Uranium Mill Project s, Revision 1. (CDH Exhibit A7)

10G-831031-06
CDH, RCD. December 31, 1983. Guidelines for Colorado Historical Society
Review for Uranium Mill Project s, Revision O. (CDH Exhibit A7)

*
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100-831031-12 ;

CDH, RCD. October 31, 1983. Policy on Elements of Long-Term Care * *

,

Agreements. ( p. 250, Augus t 21, 1984 transc rip t) (CDH Exhibit A6)

10G-831116
'

CDH, RCD. November 16, 1983. Radiation Control Division Uranium Operating
,

P la n. (CDH Exhibit A7)
-

,

4 10G-831201-01
CDH, RCD. December 31, 1983. Guidelines for Air Pollution Control DivisionU

h Review for Uranius Mill Projects, Revision O. (CDH Exhibit A7) i

a

( 10G-831201-02 ;

CDH, RCD. December 31, 1983. Guidelines for Epidemiology and Disease Control-

p Division Review for Uranium Mill Project s, Revision 0 effective December 1,
| 1983. (CDH Exhibit A7)

,

. 10G-831201-03
g CDH, RCD. December 31, 1983. Guidelines for Laboratory Division Review for ;

*[ Uranium Mill Project s, Revision O. (CDH Exhibit A7)

10G-831201-06
CDH, RCD. December 31, 1983. Guidelines for Office of Health Protection

',

,.

- Review for Uranium Mill Projects, Revision O. (CDH Exhibit A7)
,

,

10G-831201-07
CDH, RCD. December 31, 1983. Guidelines for Highway Department Review for
Uranium Mill Project s, Revision O. (CDH Exhibit A7)

10 G-831201-08
CDH, RCD. December 31, 1983. Guidelines for Colorado Division of Water.4

Pesources Review for Uranium Mill Projects, Revision 0. (CDH Exhibit 47)i

10G-831201-09
CDH, RCD. December 31, 1983. Guidelines for Review for Uranium Mill Protects '

(Colorado Department of Natural Resources Executive Direc tor's Of fice Stadf),
Revision 0. (CDR Exaibit A7)

~

100-831201G-10
CDH, RCD. December 31, 1983. Guidelines for State Board of Land Commissioner 1

Review for Uranium Mill Project s, Re' vision O. (CDH Exhibit A7),

_

I100-831201G-11
CDH, RCD. December 31, 1983. Guidelines for 2 tate Water Conservation Board
Review for Uranium Mill Project s, Revision 0. (CDH Exhibit A7)

I
'

10G-831213 |,.

CDH, RCD, M. Jones. December 13, 1983. Long Term Monitoring and Maintenance |

Option Draf t. ( p. 252, August 21, 1984 t ransc rip t) (CDR Exhibit A6) j

l

11-811221 |

CDH, WQCD, G. Broetzman. December 21, 1981. IOC to W. Jacobi, J. Love: |
Equivalency between HB 1468 and Radiation Regulations. (CDH Exhibit C6) |

i,
*

+
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11-811229 :

- CDH, WQCD, M. Luissi. December 29, 1981. IOC to C. Brootsman thru J. Love: ;

Equivalency between 1468 and Radiation Regulations. (CDH Exhibit C6)
'

11-830000 ;

CDH, WQCD. 1983. Suggested Guidelines Only. (CDH Exhibit C6) ;
;
'

11-840730
CDH, WQCD, M. Luissi. July 30,1984. Le t te r to R. Junge. Ref. Statement of ,

Testimony for August 21-23 Hearings for Uravan Sites. (CDH Exhibit C6) >

'11-841024
CDH, WQCD, D. S imp son. Oc tober 24, 1984. I OC t o K. We ave r , RCD , CDH. Review
cnd comments for Spring Creek Mesa PE1JtS Supplement. (CDH Exhibit C6)

11-841105-01
, CDH, WQCD, M. Liussi. November 5,1984. Resume. (CDH Exhibit C6)

,

11-841105-02
CDH, WQCD, M. Gdovin. November 5,1984. Resume. (CDH Exhibit C6) [

11C-790104
WQCD. January 4,1979. Regulation 9.1.10, Guidelines for the Design, !,

Operation and Maintenance of Mill Tailings Ponds to Prevent Water Pollution.
.

(CDH Exhibit A7) |
,

11G-840100
CDH, WQCD, M. Gdovin. January 1984 Economic Reasonableness: Exploration of

,

the issue s. Draft Copy. (CDH Exhibit A7)

11G-840700 -

CDH, WQCD, M. Gdovin. January 1984. Economic Reasonableness: Principles and
Guideline s. Draf t Copy. (CDR Exhibit A7) ,

12-841010
CDH, R. Arnott. October 10, 1984. Letter to C. Albrecht, Friends of the
E:st h. (CDH Ext ibit C6)

12-860729
CDH, ORP, R. Arnoct. July 2 9,1986. Notice of Reopening of Record.

I 12-661031 ,

CDH, OHP, G. Broetzman. Oc tobe r 31, 1986. Sgplement to the Record.

12-661125
CDH, ORP, G. Broetzman. November 25, 1986. Order extending period for

|- comment on Supplement to the Record.

| 12 G-671001
| CDH. Instructions For Preparatiot. of Application For Radioactive Material '

License , Fo rm AORG-RHG-11. (CDH Exhibit A7)

|
1:
-
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'

12G-740319
CDH, Division of Administration. March 19, 1974. Water Quality Standards and
Stream Classification. Effective June 19, 1974. As subsequently revised.
(CDR Exhibit A7)

12G-761101 . . ;

i CDH. Application for Radioactive Materials License, Form AORG-RHG-11. (CDH
Exhibit A7),

! i

'j; 12G-771213
CDH, Division of Administration. December 13,197'/. Primary Drinking Water
Replations for the State of Colorado. As subsequently revised. (CDH Exhibit |

] A7)

k 12G-800101
'

CDH. Title 25 Article 11, entitled Radiation Control, Colorado Revised ,
,

9 S ta tu te s, 19 73, a s amend ed. (CDH Exhibit A7)
>

'

12G-810819-01
CDH, Colorado Board of Health. August 19, 1981. Amendments to State of
Colorado Rules and Regulations Pertaining to Radiation Control. Effective
October 1,1981. (CDH Exhibit A7)'

12G-810819-02
. CDH, Colorado Soard of Health. August 19, 1981. Rational of the Amendments

to the Colorado Rules and Regulations Pertaining to Radiation Control, list of
commentors attaclanent. (changed from " Statement of Basis and Purpose" p. 91

' & 96, November 19, 1984 transcrip t) (CDH Exhibit A7)

| 12 G-810819,-0 3
CDH, Colorado Board of Health. August 19, 1981. Transcript of Board of
Health Deliberation August 19, 1981. (CDH Exhibit A7)

12G-820316-

CDH. February 16, 1982. Memorandum of Understanding: Radioactive Materials-

License Reviews for Source Material Millirs Operations. (CDH Exhibit A7)
4

12C-820325 -
,.

CDH. March 25,1982. Directive Concerning Radioactive Material License,

Reviews for Source Material Milling Operations. (CDH Exhibit A7) 'a

12 G-820420-

CDH. April 20, 1982. Agreement and Amended Agreement between the State of,.

Colorado and the U.S. Nuclear Regulatory Commission. (CDH Exhibit A7)
,

W 12 C-820920-01
CDH, Division of Administration. S eptember 20, 1982. Proposed Rule:
Exemption for Nuclear or Radioactive Wastes From the Requirement for a Permit
Unde r C.R.S. 1973, 25-8-506 (S upp.1981). (CDH Exhibit A7)'

'

12G-820926 -02.

,

CDH, Division of Administ ration. September 20, 1982. Rationale for the
1 Colorado Department of Health Division of Administration Proposal With Respect

To 25-8-506( 3) Dete rmina tion. (CDH Exhibit A7)
:
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12C-82092043 ]
-

.

CDH, Colorado Board of Health. S eptember 20, 1982. Transcript of Board of I

Health Delibsration September 20, 1982.. (CDH Exhibit A7) j

12 G-821214-01 j
CDN, Division of Administration. December 14, 1982. Esemption for Nuclear or' |
Radioactive Wastes From the. Requirement for a Permit Under C.R.S.1973,
25-8-506 (Supp.1981). Ef fective January 30, 1983. (CDH Exhibit A7)

12G-82121442 |
iCDH, Division of Administration. December 14, 1982. Statement of Basis anal

Purpose for Division of Administration Determination Undar C.R.S.1973, j
25-8-506 (Supp.1981). (CDH Exhibit A7) ;

12G-830700 ;

CDH. July 1983. Title 25. Article 8. Colorado Water Quality Control Act. I-

(CDH Exhibit A7)

12G-841029 ,

CDH, T. Vernon. October '29,1984. Memorandum on Groundwater Quality '

Protection. (CDH Exhibit A7) ;

13G-800000 :

Cslorado State highway Commission, Regulation 42-4-1208, Spilling Loads on i

Highways Prohibited. (CDH f.xhibit A7) ,

13G-810101'
C31orado State Department of Highways. Traf fic Regulations Governing the Use
of the Eisenhower Memorial Tunnels, effective January 1,1981. (CDH Exhibit '

A7) |
'

13G-820000
C*lorado State Department of Highways. Rules and Regulations Pertaining to
Special Permits for Movement or Operation of Vehicles of Excess Size or Weight
cf Vehicle or Load on the State Highway System and for Mobile Homes on Any )

Highway in the State. (CDH Exhibit A7)

13C-820715
Colorado State Highway Commission, The State Highway Access Code, adopted July
16, 1981, amended July 15, 1982. (CDH Exhibit A7)

,

15 -841105-01
CCS, W. Junge. Novembeu 5,1984. Alternatives Discussed with Umecco on -

Fccility Design, Spring Creek Mesa. (CDH Exhibit C6)

15-841105-02
CGS, W. Junge & M. Galloway. November 5,1984. Seepage Stsarnary of Potential
Disposal Systems, Spring Creek Mesa, Uravan, Colorado. (CDH Exhibit C6)

15-850?l3
CDNR, CGS, W. Junge. S ept embe r 13, 1985. Letter to K. Weaver, RCD, CDH.
Quality Control Inspection Uravan.

.
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h .15G-791010 .

'

CCS. October 10, 1979. Recommended Guidelines for Preparing Engineering
Geologic Reports for Uranium Mill Siting, Radioactive Tailing Storage and ..

Associated Land Use Changes. (CDH Exhibit A7)
;

' '

15G-830600 !

( CGS, W.- Junge and L. Duaman. June , 1983. An Analysis of Control Standards |

[ for the Long-Th ru Containment of Uravan Tailings. (CDH Exhibit A7) {

-17-841022
N CDNR, DWR, J. Romero. October 10, 1984. Letter to M. Jones. Review of '

[ Ueetco . Spring Creek Mesa proposal. (CDH Exhibit C6)
o

? 17G-750000
'

!;- Division of Water Resources. 1975. Colorado Water Laws, Vol. II, Chapter IV,
[ S:ction 5. Abandonment Regulations. (CDH Exhibit A7)

?'-
+

?
' 20-811106 !

MLR. November. 6,1981. Reclaestion cost estimate, Quinn Coal Company,
R Tomahawk Mine. (p. 223, Augus t 21, 1984 transcript) (CDH Exhibit C1) .

'. -

K 20G-760000 ,

a MLR. 1976. Mined Land Reclamation Act House Bill 1065. (CDH Exhibit A7) '

y

22G-730000 ' ,

Colorado Historical Prehistorical and Archeological Resources Act of 1973. t

i '(CDH Exhibit A7)
'

24 -840809-00
'.

Mont rose County Commissioners, J. Brooks. August 9,1984. Pre-Hearing*

| S ta t ement .

24 -840809-01(
', Mont rose County Commissioners, Assessor. August 9, 1984. Top Ten Taxpayers
( in Montrose County, dated December 29.-1983. (Montrose County Commissioners
- Ex hibit 1)

24-840809-02
Ment rose County Commissioners, Assessor. August 9, 1984. Table of Production

j Tax in Montrose County. (Montrose County Commissioners Exhibit 2) 1 !

24-840809-03.

J Montrose County Commissioners: Dist rict 10 Regional Planning Commission. ,

. Au gu s t 9, 1984. Socio-Economic Conditions in the West End of Montrose and San
Miguel Counties. (Mont rose County Commissioners Exhibit 3)

'

24-840809-04
Mont rose County Commissioners: District 10 Regional Planning Commission.-

3 Au gus t 9, 1984. Full-time Wor kforce Table No. 5. (Montrose County
' Commissioners Exhibit 4) ;

5
'

24-840821
San Miguel County Commissioners, R. Snyder. Au gu s t 21, 1984. Letter to A.

,

Hazle, RCD, CDH. (CDH Exhibit C6)
"

.
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24-840821 42
- Mont rose County Commissioners, R. Corey. August 21, 1984. Writ ten tes timony.

24-840821-02.
San Miguel County Commissioner, R. Snyder. August 21, 1984. Letter to A. 1

Ilasle, RCD, CDH.- ]
!

28-840910-
City of Crand Junction, M. Pecheco, Mayor. September 10, 1984. Letter to R. i

Arnott, OHP. j

30 G-760000-01
IAEA. 1976. Manual on Radiological Safety in Uranium and Thorium Mills. '

IAEA Safety Series No. 43. (CDH Exhibit A7)

30 G-760000-02
IAEA. 1976. Management of Wastes from Mining and Milling Ur'nium and Thorium
Ores. IAEA ' Safety Series No. 44. (CDH Exhibit A7)

,

31-840213 ,

NRC, D. Smith. February 13, 1984. 40 CFR 192, EP A Standards. (CDH Exhibit
C6)

31-840813 I

NRC, D. Smith. August 13. 1984. Letter to A. Haale, RCD, CDH. NRC comments
cn the' Uravan PELRS. (p. 249, Augus t 21, 1984 transc rip t). ( p. 249) (Cbi
Exhibit C3)

31-840813 '

NRC, D. S mith. August 13, 1984. Letter to A. Hasle, RCD, CDH. Comments on
April 27,1984 letter of CDH to Umetco. (p. 249, August 21, 1984 transcript)
(CDH Exhibit C6) ;

;

31-840816
NRC. August 16, 1984. Uravan, Colorado, Radiation Regulations Report by
Special Study S taff. (p. 355, Augus t 22, 1984 transcript). (CDH Exhibit C3)

31-840816
NRC, J. Collins. -August 16, 1984. Uravan, Colorado Radiation and Regulation
(Report by Special Study Staf f). (p. 355, August 22, 1984 transcript) , (CDH
Exhibit C3) ,

31-860224 :
NRC, D. Nussbaumar. February 24, 1986. Letter to Texas, New Mexico,
Washington, and Colorado. Financial assurances for uranium recovery
licensees.

31-861014
NRC, R. Smith. Octobe r 14, 1986. Letter to A. Hazle, RCD, CDH. NRC review

*

of Uravan RAP.

31C-720217
NRC. February 17, 1972. Safety Guide 23, Onsite Meteorological Programs.
(CDH Exhibit A7)

'
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;

'31G-740600
NRC. . ' June 1974. Regulatory Guide 8.11, Applications of Bioassay for 1

'

i, Uranium.- (CDR Exhibit A7) j
p i

? 31G-750900
!, NRC. September 1975. Regulatory Guide 8.10, Operating Philosophy for
', Maintaining Occupational Radiation Exposures As Low As Is Reasonably ,

v;. Achievable, Revision 1. (CDR Exhibit A7) )
y

V 31G-7S1100 i
'

[ Radiation Exposure, Revision 1. (CDH Exhibit A7)
. ]NRC. November 1975. Regulatory Guide 8.13. Instructions concerning Prenatal- , .

'

.i 31G-761000-01 I

4 NRC. October 1976. Regulatory Guide 8.15. Acceptable Programs for )
'[ Respiratory Protection. (CDH Exhibit A7) j.

,

{ 31G-761000-0 2 .

( NRC. October 19767 Manual of Respiratory Protection Against Airborne
Radioactive Materials. (CDH Exhibit A7)*

1 j

'I 31G-771200
NRC. December 1977. Regulatory Guide 3.11, Design, Construction, and i

i Inspection of Embanlonent Retention Systems For Uranium Mill, Revision 2. (CDH j
1 ~ Exhibit A6) l

y j
[ ~31G-780306
) NRC. March 6,1978. Branch Position, Contents of Applications for Uranium
p. Ore-Buying Station Licenses. (CDH Exhibit A7)
|. r J

.

31G-780400. J
: NRC. April 1978. Regulatory Guide 1.138 Laboratory Investigations of Soils

i

for Engineering Anclysis and Design of Nuclear Power Plants. (CDH Exhibit A7) 1

i
31G-780700t ,-

[ NRC. July 1978. Regulatory Guide 8.22, Bioassay at Uranium Mills. (CDH
,

4 Exhibit A7) j
1-

31G-790200 j
'

W NRC. - February 1979. Regulatory Guide 4.15 Quality Assurane,e for Radiological |,

Monitoring Program (Normal Operations) - Effluent Streams and the Environment,
Revision 1. (CDH Exhibit A6)

h '31G-790300
NRC. March 1979. Regulatory Guide 1.132, Site Investigations for Foundations
of Ibclear Power Plant s, Revision 1. (CDH Exhibit A7)-

D 31G-800400
y. NRC. April 1980. Regulatory Guide 4.14 Radiological Effluent and

f{
Environmenta1' Monitoring at Uranium Mills, Revision 1. (CDH Exhibit A6)

31G-800800
NRC. M ay , 1983. Regulatory Guide, 8.31 Information Relevant To Ensuring

* That Occupational Radiation Exposures at Uranium Mills Will be As low As Is
.

p. Reasonably Achievable. (CDH Exhibit A6) )
|'.
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31G-400900 '

NRC.- September 1980. Final Generic Environmental Impact Statement on Uranium
Milling. NUREG-0706, v. 1, 2 & 3. (CDH Exhibit A7) ;>

3
,

31G-801000 :.

L NRC. October 1980. Regulatory Guide 3.11.1, Operational Inspection and I
'

8:rveillance of habankment Retention Systems for Uranium Mill Tailings,t

R; vision 1. (CDH Exhibit A6)
!

31G-410400 :

NRC. . April 1981. ' MILDOS - A Computer Program for caleviating Environmental
Radiation Doses from Uranium Recovery Operations. NU REG / CR-2011. (CDH

Exhibit A7) ,

31G-810700
.

NRC. July 1981. Regulatory Guide 8.29, Instruction Concerning Risk From -

Occupational Radiation Exposure. (CDH Exhibit A7) .

31G-810800
NRC. Augu s t , 1981. Regulatory Guide 3.5, Standard Fommat and Content of ,

License Applications For Uranium Mills, Revision 2. (CDH Exhibit A6) ,

310-820200 ,

NRC. February 1982. Compliance Determination Procedures for Environmental
Radiation Protection Standards for Uranium Recovery Facilities - 40 CFR 190,
NUREG-0859. (CDH Exhibit A6)

31G-820201 i

NRC. February 1,1982. Draf t Staf f Technical Position WM-8201,) Hydrologic ,

Design Criteria for Tailings Retention Systems. (CDH Exhibit A7 j

310-820300
NRC. March 1982. Regulatory Guide 3.51 (Task RH 802-4), Calculational Models
Far Estimating Radiation Doses to Man From Airborne Radioactive Materials
Rcoulting From Uranium Milling Operations. (CDH Exhibit AC)

31G-820600
.NRC. June 1982. Draf t Regulatory Guide, 3.46, Standard Format and Content of
License Applications, Including Environmental Repo rt s, for In Situ Uranium ;

Solution Ext raction. (CDH Exhibit A7)

31G-820800
NRC. August 1982. Uranium Mill Appraisal Program. NURE G-0883. (CDH Exhibit
A7)

31G-821000
NRC. . October 198?.. Regulatory Guide 3.8 Preparation of Environmental
Reports For Uranium Mill s, Revision 2. (CDH Exhibit A6)

| 31G-821100
NRC. November 1982. Draf t Regulatory Guide, MS 146-4, Design, Installation,
and Inspection of Seepage Cont rol Liners at Uranium Tailings Facilit!es. (CDH
Exhibit A7)

.

'
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i
~

31G-830500 ,

/ NRC. May 1983. Regulatory Guide 8.31. Information Relevant to Ensuring that !

4 occupational. Radiation Exposure at Uranium Mills Will Be As low as Reasonably ;

1 Ac hievable. (CDH Exhibit A7) t

h* . !.

310-830600 e

EPA; CDR. D. Ouimette, s. Ferguson, et al. , June 1983. An Epidemiologic Study ;
,

cf Selected Malignant Neoplasms in Mesa County, Colorado 1970-1979. (CDH i'

1- Exhit La A7) ;

#~
". 31G-830619
' !| NRC. June 19,1983. Regulatory Guide 8.30. Health Physics Surveys in Uranium.

}} Mill s. (CDR Exhibit A6)
S
'T 31G-840200 i

NRC. February 1984. Occupational Radiological Monitoring at Uranium Mills.,

i* .- NUREC/ CR-3598. (CDH Exhibit A6)
,it

? 31G-840300 ;

; NRC. March 1984. Designing Vegetation Covers for Long-Tens Stabilization of
j Uranium Mill Tailings. NUREG/ CR-3674. (CDH Exhibit A7) '

@ ;

- 31G-840400 '

y NRC. . April 1984 Laboratory Testing of Chemical Stabilizers for Control of ;

7
Fugitive Dust lbsissions f rom Uranium Mill Tailings. NUREG/ CR-3697. (CDH ;

f Exhibit A7)
Lt
i 32-780900
f,{ EPA. S ep tembe r 1978. Water Movement in Uranium Mill Tailings Profiles.
L, PB-2 91 688 '. (CDH Exhibit C5) ,

.,,

- 32-840720
F EPA, J. Kolb. July 20,1984. Letter transmitting appendices B through D to

f
the Guidelines for Preparing Eagulatory impact Analyses. (CDH Exhibit C6)

? 32G-730300
7 EPA. March 1973. Water Quality Criteria. (CDH Exhibit A7) ;

L
$ ' 32G-760700
ff. EPA. July 1976. Quality Criteria for Water. (CDH Exhibit A7)
|c :

32G-781100. (CDH Exhibit A.3-) i

p EPA. November 1978. A Guide to the Clean Water Act Amendments. (CDH Exhibit 1

| A8)
,

i 1
'

32C-801128
a EPA. November 28, 1980. Water Quality Criteria Documents. )
; 45 FR- 79318-78379. (CDH Exhibit A7) 1

"
32G-801201
EPA. December 1, 1980. Environmental Radiation Protection Standards for
Nuclear Power Operations, 40 CFR 190. (CDH Exhibit A6)"

. .

4
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|

32G-410300
' epa; Engineering - Science. March 1981. Records Search of Environmental ,

Data, Urevan Uranium Mill Uravan, Colorado. (CDH Exhibit A8)
'

*

32C-820901
EPA; CDH, S. Ferguson, et al. , S ep t embe r 1, 1982. Cytologic Studies in Areas
with Atypical Environmental Radon Concentrations (Radon Community Cytology
S tudy) . (CDH Exhibit A7)- ,

;

;- '32G-821100
EPA. ' November 1982. Development Document for Effluent Limitations Guidelines
cad Standards for the Ore Mining and Dressing Point Source Category. EPA

440/1-82/061. (CDH Exhibit A8)
! !

32C-e30300 . 1

E*;.. March 1983. Regulatory Impact Analysis of Environmental Standards for [
Uranium Mill Tailings at Active sites. EPA 520/1-82-023. (CDH Exhibit A7)

i

i32G-830307
EPA. March 7,1983. Standards for Remedial Actions at Inactive Uranium
Processing Sites, 40 CFR 192 (48 FR 590-606). (CDH Exhibit A7)

'32G-830900
EPA. S eptember 1983. Final Environmental Impact Statement for Standards for
the Control of Byproduct Mate rials from Uranium Ore Processing (40 CFR 192).
EPA 520/1-83-008-1&-2 and 520/1-83-10. (CDH Exhibit A7)

32C-831007
EPA. October 7,1983. Environmental S tandards for Uranium and Thorium Mill
Tailings at Licensed Commercial Processing Sites, Final Rule, 40 CFR 192
(48 F.R. 45926-45947). (CDH Exhibit A6)

32G-831108
'

EPA. November 8,1983. Federal Register, V. 48. No. 217, p. 51406-51407.
'

Establishment of Water Quality Standards. (CDH Exhibit A7)
,

35-860820
HHS, Public Health Service, Agency for Toxic Substances and Disease Registry,;

M. Mc Geehin. Augu s t 20, 1986. 14tte r to J. Bera rdini, CERCLA Section,'

Colorado Department of Law. Transmittal of Agency for Toxic Substances and
,

Disease Registry's Health Assessment for the Uravan site.
,

37-840808
BLM, L. Nimmo. August 8,1984. Letter on land status of Spring Creek Mesa
site. (CDH Exhibit C6)

.

47-861219-00
Dis t rict Court , J. Carrigan. December 19, 1986. Final Consent Decree, Order,

Judgement , and Reference to a Special Master Filed in the United States
I

Dist ric t Court , Civil Action No. 8302384, S ta te of Colorado, Plaintiff, vs.
| Union Carbide Corporation, a New York Corporation, and Umetco Minerals
| Corporation, a Delaware Corporation, Defendants.

|
|

I

.

- . . . . , . . . . - - . , - - . . _ .- . - - , , , _ . . , , , . . , . _ _ . . _ _ - - , - _ , _ , , , , - . . , , - _ - - - - - _ - ,_,v<--. _ -----
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'

47-861219 91
#' District Court, J. Carrigan. December 19, 1986. Final Consent Dscree,
h;: Appendix I - Remedial Action Plan.
.a-
N 47-861219-02 t

f. . Distric t Court, J. Carrigan. December 19, 1986. Final Consent Decree,
Jj Appendix II - Radioactive Materials License 660-025.

,

(t 47-861219-03
( District Court, J. Carrigan. December 19, 1986. Final Consent Decree,

f, C Appendix III - Ownership map.

q! 47-861219-04.

" Dist rict Court, J. Carrigan. December 19, 1986. Final Consent Decree,
j ; Appendix IV - Sorety for Performance - Definitions,
a

#4 . 47-861219-05
g Dist rict Court , J. Carrigan. December 19, 1986. Final Consent Decree,
|j Appendix V - Allocation of Monetary Payment s.
1
a 47-861219-06
';;; Dist rict Court , J. Carrigan. December 19, 1986. Final Consent Decree.

Appendix VI' - Uravan Wate r Trust.

, 47-861219-07
Dist rict Court , J. Carrigan. December 19, 1986. Final Consent Decree,-

Appendix VII - Contaminant locations at Colorado School of Mines and Denver'

' Radiura S ite.y" '

E 50-840904
|..' S tate Senate, D. Noble. S ept embe r 4, 1984. Le t t e r t o R. A rno t t , OHP, CDH.
",' (CDH Exhibit C6)
y

fj $0-840907
S ta te S ena te T. B ishop. September 7,1984. Le t t e r t o R. A rno t t , OH P, CDH.,

?, - (CDH Exhibit C6)

' 52-810224
Red Cedar Woman. February 24, 1981. Letter to K. Weaver, RCD, CDH. (CDHo

[ Exhibit C6) .

) 52-840224
Crane,'D. February 24, 1981. Letter to RCD, CDH. (CDH Exhibit M)p]

G 53-840821-01
,

' D. Crane. August 21, 1984. Written testimony..

>

U 53-840821-02
K. Crane. August 21, 1984. Written testimony.

,

'

$3 -840821-03
L. Taylor. August 21, 1984. Written testimony and petition.

,

4
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:

55-641101
Cont rose County Commissioner: Neal Raams: S. Schellenbach. November 1,1984. |
P:tition to Covernor Lama.

:

55-850914. (CDH Exhibit C5)
'

FCreeth, J. 6 P. Keet. S eptembe r 14, 1983. Flexible membrane liners for
solid and hasardous weste landfills - a state of the art review. (CDH Exhibit ;

C5)

55-840000 i

Abeele, W. 1984 Subsidence and Settlement and Their Effect on Shallow Land
Suria l. (CDH Exhibit C5) :

'
55 G-480000
Childe, E. & N. George. 1948. Soll Geomet ry and Soil-Water Equilibria. ,

Discussions Faraday Society 3:78-85. (CDH Exhibit C5) ;

55 G-560000 ;

C. Hunt. 1956. Cenosolc Geology of t he Colorado Plateau. USGS Professional
-

Pcper 279. (CDH Exhibit A7)

55G-620000 '

C. R ichmond. 1962. Quaternary Stratigraphy of the La Sal Mountains, Utah, i

USGS Professional Paper 324. (CDH Exhibit A7) '

55 G-640000 ;

A. de Villiers, and J. Windish. 1964. Lung Cancer in a Flouropar Mining
Community - 1. Radiation, Dust and Mortality Expe rience. Brit. J. Ind. Med.

'

21294. (CDH Exhibit A7) i

55C-650000
S-. Lohman. 1965. Geology and Artesian Water Supply Grand Junction Area, *

Ca lorad o. USGS Professional Paper 451. (CDH Exhibit A7)

55 G-67 0000
Pearson, F. 1967. Carbon-14 Ages and Flow Rates of Water in Carrizo Sand.
Atascosa County, Texas. Water Resources Research, V. 3. No. 1, 251-261. (CDH

Exhibit CS)

550-690000
W. Keend. 1969. Quaternary Geology of the Grand and Battlement Mesa Area,
Calorad o. USGS Professional Pape r 617. (CDH Exhibit A7)

55 G-7 00000
F. Cate r. 1979. Geology of t te Salt Anticline Region in Southwestern

Colorad o. USGS Professional Paper 637. (CDH Exhibit A7)

550-700000
J. D oyd, R. Doll, and J. Foulds. 1970. Cancer of the Lung and Iron Ore

(Haematite) Miner s. Brit. J. Ind. Med. 27:97. (CDH Exhibit A7)

550-721100
National Academy of Sciences. Novembe r , 19 72. The Ef fects on Populations of
Exposure to Low Levels of Ionizing Radiation. Wa shington, D. C. (CDH Exhibit
A7)

_ ~._ _ __ . _ _ ._ _. _ _ . . .. __ _ _ _
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55G-730000
V. Archer, J. Wagoner, and F. Lundin. 1973.

Lung Cancer Among) Uranium Miners,j in the United States. Health Physic s, 25: 351. (CDH Exhibit A7
'.

'

55 G-740000
J. Snihe. 1974. The Approach to Radon Problems in Non-Uranium Mines ing-

fi ' Sweden. Proc . o f 3 rd int. IRPA-Cong. , Wa shington, D. C. , 19 73. (CDH Exhibit
,;- A7)
.

1 550-750000

{J-
Tamers M. 1975. - Validity of Radiocarbon Dates on Ground Water. Geophys ical
Su rveys 2:217-239. (CDM Exhibit C5)

e.

55G-760000.

'

J. S eve . E. Kung, and V. Placek. 1976. Lung Cancer in Uranium Mines and Long
d Te rn Exposure to Radon Daughters Product s. Health Physics 30:433. (C DH

s Exhibit A7)

55G-770000 -01
N E. Larson and others.1975. Late Cenosoic Basic Vulcanism in Northwestern
! Colorado and its Implications Concerning Tectonics and the Colorado River
]; System in Conoscic History of the Southern Rocky Mountains. Geolo gical
* Society of Ame rican Memoir 144. (CDH Exhibit A7)255G-840500
' Los Alamos Scientific Laboratory T. Buhl & W. Hansen. May 1984. Estimating
!i, the Risks of Cancer Mortality and Genetic Defects Resulting from Exposures to
9 Low Levels of Ionising Radiation. LA-9893-MS. (CDH Exhibit A6)
1
)- 55G-770000 -01 .

I' Prill, R. 1977. Movement of Moisture in the Unsaturated Zone in A
It Loess-Mantled Are a, Southwestern Kansas. USGS Professional Paper 1021. (C DH

g Exhibit C5)

55G -770000 -02.

1 Rabinowitz, D. et al. 1977. Environmental Tritium as a Hydrometeorological
y Tool in the Roswell Basin, New Mexicc, I. Tritium Input Function and

Precipitation-Recharge Relation. J. Hyd rology 32 .1-17. (CDH Exhibit C5)''

'i
L1 550-770000-02
9 United Nations Scientific Comdittee on Effects of Atomic Radiation (UNSCEAR).
5 1977. Sources and Effects of Ionizing Radiation. United Nations (N.Y. ).
M (CDH Exhibit A7)
Y

d $5G-770000 -03
.

Rabinowitz, D. et al. 1977. Environmental Tritium as a Hyd rometeorological
4- Tool in the Roswell Basin, New Mexico, II. Tritium Patterns in Groundwater.

J. Hyd rology 32:19-33. (CDH Exhibit C5)
3.

55G-770000 -04
i Rabinowitz, D. et al. 1977. Environmental Tritium as a Hydrometeorological

Tool in the Roswell Basin, New Mexico, III. Hydrologic Parameters.-

J. Hyd rology 32:35-46. (CDR Exhibit C5).

h? I
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55G-781120
Dreesen, D. et 31 November 20, 1978. Contaminant transport, revegetation,

; cnd trace element studies at inactive uranium mill tailings piles.
'

LA-UR-78-2537. (CDH Exhibit C5)

55C-790400
Fontes,.J.'& J. Carnier. April 1979. Determination of the Initial 14C
Activity of the Total Dissolved Carbon A Review of the Existing Models and a
New Approach. (CDH Exhibit C5)

55G -800000 -01
J. Siegel and D. Stephens. 1980. . Numerical Simulation of Seepage Beneath
Lined Ponds Symposium on Uranium Mill Tailings Management. Fort Collins,

Colorado. (CDH Exhibit A7),

550-800000-02
D. McWhorter and J. Nelson. 1980. $eepage in the Partially Saturated Zone
Beneath Tailings Impoundment s, Journal of the Geothechnical Enginee ring
Divis ion. ASCE, V. 105, N GT11. (CDH Exhibit A7)

'

350-400000-03
N3tional Academy of Sciense. 1980. The Effects on Populations of Exposure to
Low Levels of lonising Radiation. Wa shington, D. C. (CDH Exhibit A7)

55 G-800000-04
'

E. S t randen. 1980. Radon in Dwellings and Lung Cancer - a discussion.
H;alth Physics 38, 304 -306. (CDH Exhibit A7)

55Gk600100
Davis, S. e t al. January 1980. Ground-Water Tracers--A Short Review.
Groundwater [ Y718, No.1. January-February 1980. (CDH Exhibit C5)

55 G-810000-01
R. Kirkham and W. Roge rs. 1981. Earthquake Potential in Colorado, A

| Preliminary Evaluation. Colorado Geological Survey Bull 43. (CDH Exhibit A7)

55 GH810000-0 2
N. Harley and B. Pasternack. 1981. A Model for Predicting Lung Cancer Risks
induced by F,nvironsiental Levels of Radion Daughters. Health Physics
40 307-316. (CDH Exhibit A7)

550-820000 .

I Thomas, D. and McNeill, K. 1982. Risk Estimates for the Health Effects of
Alpha-Radiation. (CDH Exhibit A8)

'

55G-820000
B. Cohen. 1982. Health Effects of Radon Emissions' from Uranium Mill
Tailing s. Health Physics 42 695-702. (CDH Exhibit A7)

550-820831
D:Poorter, G. e t al. August 31, 1982. Shallow Land Burial Technology
Deve lopment-Arid . LA-UR-82 -25 35. (CDH Exhibit C5)
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55G-830303<

Jones T. et d. March 3,1983. A Laboratory and Field Evaluation of the
}

4

Mobility oTCobalt-40/ EDTA. In: Proceedings of the Symposium on Weste-

' ;- Management-1983, Tucson, AZ, March 3,1983. (CDH Exhibit C5) i

i55G-841001
!Phillips, F. et 11 October 1 1984 Chlorine-36 from Ata !.l'- Weapons TestilIg~ M a Hydrologic, Tracer in the Zone of Aerat$sphgric Nuclearon in Arid

4- Climates. In: Proceedings of the Int. Conf. on Recent Investigations in the '

i Eone of Aeration, Munich, October 1-4, 1984, in press. (CDH Exhibit C5)
.m .
!:)

y 55G-xxxxxx-01 '

j]' . Fontes, J. Environmental Isotopes in Groundwater Hydrology, 75-140. (CDH I
Exhibit C5) !

s;
L,. 55 0-xxxxxx-02 '

3 Tamers. M. Radiocarbe Ages of Groundwater in an Arid Zone Unconfined
j! Aq ui fe r. In Isotope Applications in Terrestrial Waters, 143-152. (CDH

Exhibit C5) ;
-

,

. . ,

i' 62-840809
:: EDF, J. Overbaugh. August.9, 1984. Discussion of the Major Health Effects |) Resulting from Radiation Exposure; and Assessment of Radiation Related Risk to

'

i '' the General Population (Incorporates those references specifically referenced
: in the text -- Other four pre-hearing documents were not introduced:'

4 ' transcript p. 301 and 306) (EDF Exhibit 1)
J: i

'

62-840813 r
,

p EDF, J.- Martin. August 13, 1984. Letter to A. Nebiett, AGO. Request for
f hearing documents. (CDH Exhibit C6)

63-340721
[" Future, M. Puls. July 21,1984. Letter cc A. Hazle, RCD, CDH. Request for
I. Party Status.

,| 63-840803
.; Future, M. Puls. Augu s t 3, 1984. Motion for Change of Venue.

Q ,

R 63-840809 . .

| *, Future, M. Puls. AuFust 9, 1984. Prehearing Statement.

F 63-840816
'j FUTURE, M. Puls. August 16, 1984. Letter to R. Arnott, OHP, CDH. Licensing <

process. (CDH Exhibit C6)<

n.

.. 63-841008
o Future, M. Puls. October 8,1984. Not Submitting Conclusions of Law.

.

63-650104 .

FUTURE, M. Puls. January 1984. Letter to A. Hazle, RCD, CDH. Uravan Uranium"

Mill Licensing Proces s, Closing Statement.
,

64-831020
NWF. October 20, 1983. Letter to A. Hazle, RCD, CDH. " Recommendations for

? Union Carbide Corporation Uravan Mill Renewal License". (NWF Exhibit 8)
4
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64-640514 I
NWF.. May 14, 1964. Letter to A. Hasle, RCD, CDH. "Draf t PELRS, Union 1

Carbide Corporation's Uravan Facility". (NWF Exhibit 7)

64-640726 '

NWF , F . G re en. July 26,1984. Letter to R. Araott, CDH. Request for Party
S ta tu a. )

64-640809-00
NWF , F . G re en. August 9, 1984. Pre-hearing conference t Summary of Clains of l

National Wildlife Federation and Colorado Wildlife Federation. Summary of |

Testimony of R. Jeff rey Dunn, attached. (NWF Exhibit 00) )
1

64-640809-01 |
NWF. August 9,1984. Resume of R. Jef f rey Dunn. (NWF Exhibit 1) j

64-840809-02 )
NWF: D. Daniel. Au gu s t 9, 1984. Problems in Predicting the Permeability of |

Compacted Clay Liners. (NWF Exhibit 2)
1

64-840809-03
1984. Permeability of Compacted Clay.NWF J. Mitchell, et al. August 93

*

(NWF Exhibit 3)

64-840809-04
NWFt G. Auvinet and J. Espinosa. August 9, 1984. Impermeabilization of a 30

|Hectare Cooling Pond. (NWF Exhibit 4)
,

64-640809-05
'

NWF D. Daniel. August 9,1984. Predicting Hydraulic Conductivity of Clay
Line r s . (NWF Exhibit 5) -

64-840809-06 i

NWF. August 9,1984. Biographice.1 Sketch (Resume) of Herbert L. Martin.
'

(NWF Exhibit 6) -

64-840809-09
NWF. Augus t 9,1984. Various Viewgraphs of Charts Adapted free the Above
Sources, or Exhibits Presented by Umetco, to Assist in Explanation of
Testimony. (NWF Exhibit 9)

64-840814
NWF: K. G reen. Augus t 14, 1984. Letter to H. Ip een. Holme Roberts & Owen:
UCC. Spring Creek Mesa License Amendment. (NWF Exhibit 11)

65-840504
Sir.rra Club,.R. Young. May 4,1984. Letter to A. Hazie, RCD, CDH. Request
for Party Status.

65-840814
Sierra Club, Roy Young. August 14, 1984. Response to Umetco's
Interrogstories to Sierra Club. .

- . . .- - . . . _ . -. , . . - -
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' ' .67-440728 !

Western Sas11 Miners Association, J. Poeso. ; July 28, 1984. Request for Party :;

S ta tu s. '-

67-840809 h
'

Western Snell Miners Association , J. Poeso. August 9, 1984. Pre-hear ing |

i Statement. !
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11.2 ADDITIONAL REFERENCES

00-781121 |
UCC, F. Dedrickson. November 21, 1978. Letter to A. Hasle, RCD, CDH. j

Response to citation letter received November 6,1978. ;
t

00-791207 |
UCC, R. Severly. December 7, 1979. Letter to A. Hasle, RCD, CDH. Reply to ;

CDH request for financial surety arrangements. |
1

00-400106
UCC. January 6,1980. Letter to A. Hasle, RCD, CDH. Response to :

December - 17,1979 order. |

'

00-800303
CL'C, R. Severly. March 3,1980. Letter to A. Hasle, RCD, CDH. Request for
partial payment of license fee.

00-800414-02
tUCC, P. Rokemeyer. April 15, 1980. Letter to A. Hasle, RCD, CDH.

Transmittal or article concerning of f-site decontamination responsibility.
.

00-800414-03
Acres American, Inc. April 14, 1980. Uravan Tailings Disposal Stabilization

|Program, Phase II Geotechnical Report.
'

.

00-800417 .

'

NUS. T. Conway. April 17, 1980. Letter to A. Hazie, RCD, CDH. Transmittal
'

of "40 CFR 190 Related Radiological Doses.. .". .

00-800530-02
IECO. May 30, 1980. Preliminary Geotechnical Investigation of the Proposed
. Spring Creek Mesa Tailings and Effluent Disposal Site Near Uravan, Colorado.

.

00-800530-03
IECO.- May 30, 1980. Cost Estimate for Preliminary Geotechnical Investigation.

.00-800530-04
Dames and Moore. May 30, 1980. Tailings Evaporation Pond Evaluation, Long ;

Park and Paradox Valley Sites.
.

00-800530-05
Dames and Moore. May 30, 1980. Tailings Storage and Evaporation Pond
Evaluation, Long Park and Paradox Valley Sites. j

>

00-800530-08
NUS Corp. May 30, 1980. A Correlation Analysis of Variables Affecting ;

Airborne Radioactive Particulate Concentration Near the Uravan Uranium Mill.
'

NUS-3544. ;
.

00-800530-10
NUS Corp. May 30, 1980. 1979 Annual Summary of Environ' ental and Healthm

Physics Monitoring, Uravan, Colorado. *

r

>
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4 00-600609- ,

UCC, T. Kage tsu. June 9,1980. Letter to A. Hazle, RCD, CDH. July 9, 1960
.

technical meeting on "... Tailings Stabilization Program, additional tes t !
*

d results by. Dr. N.Y. Chang..., details of ' seepage collection and
'

\ con ta inment ' . . . ", report by Dames and Moore titled " Handling and Placement
is ' characteristics, Belt-Filtered Tailings". .

$
6 00-400612
S Ac re s . Ame rican, Inc . . June 12, 1980. Uravan Tailings Disposal Stabilization ,

Program, Phase II Geotechnical Report Supplement for Phase 11A.
i

,

i
00-800619 4 2*

p. P. Rekomeyer. June 19,1980. Letter to A. Hazle, RCD, CDH. Long range plan
'

,i for processing belt ores.
II
. 00-800711'

3 UCC, R. Jones. July'11, 1980. Letter to A. Hasle, RCD, CDH. License
!

; amendment request and attachments.
!.-

[. 00-800904 ,

UCC, R. Folkman, V.P. Metals Division. September 4, 1981. Letter to A. ,

'

n Hazle, RCD, CDH. Comments on CDR order to provide reclamation surety
,

j agreement. -

.'
p

1

i: 00-800905
4 Acres American, Inc. August 8,1980. Uravan Tailings Disposal Stabilization |
;, Program, Phase II Geotechnical Report Supplement for Phsee IIB, Appendix D, ,

iFinite Element Earthquake Analysis.
,,

H 00-801106 ,

PlanUCC, P. Rekomeyer. November 6,1980. Letter to A. Hazle, RCD, CDH."

!' for reclamation of existing railings ponds. |
'

O0-801218
L; UCC, P. Rekemeyer. December 18, 1980. Letter to K. Weaver, RCD, CDH. NRC l

iMILDOS data.
't

\

,

d 00-801219-01
-

/ UCC, P. Rekemeyer. December 19, 1980. Letter to K. Weaver, RCD, CDH.
! Yellowckke dryer supplementary information.

" 00-801219 4 2
UCC, P. Rekemeyer. December 19, 1980. Letter to K. Weaver, RCD, CDH.g- Status of s tability.and groundwater studies.'

i

|; 00-810116 )
S. Smith. January 16, 1981. Long Term Stability at Union Carbide's Tailings j"

j Piles at Uravan, Colorado. U. Hous ton, Hous ton, Tx. l
l
|

00-810226
UCC. February 26, 1981. Site Plan of Spring Creek Mesa.''

.-

00-310609
UCC, H. Stephens. June 9,1981. Letter to A. Hazle, RCD, CDR. Submittal of j

.

,,

" principal users" resume.

< ;
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00-810831
UCC, T. Kagetsu. Augus t 31, 1981. IECO, Uravan Ponds Reclamation
Repo rt - Au gus t , 1981.

00-810922
Kirkland & Ellis. S eptember 27, 1981. Cover letter to K. Weaver, RCD, CDH.
Reclamation surety agreement.

00-820331-04
U CC. March 31,1982. Procedures Manual for the Environmental Monitoring '

'

Program at Urevan, Revision O. LC 11.1.
I

00-820331-07
International Engineering Co. , Inc. March, 1982. Uravan Ponds and Tailings
Disposal Near-Te rm Continued Operations With Respect to Part III Schedule E.
Code of Colorado Regulations 6 CCR 1007-1. Corrected copy submitted April 16,

'

1982.

00-820331-09
IECO. March 1982. Uravan Ponds and Tailings Reclamation Post Reclamation'

!

Conditions With Respect to Part III, Schedule E. , Code of Colorado Regulations
6 CCR 1007*1. Corrected copy submitted April 16, 1982. ;

;

00-820331-11
,

UCC. March 31, 1982. Plans and Estimated Costs for Ponds and Tailings
Reclamation and Mill Decommissioning.

00-820331-12
UCC. March 31,1982. Long Tern Monitoring and Maintenance Agreement for

*

Radioactive Materials License No. SUA-67 3.
,

- 00-820331-13
UCC. March 31, 1982. Updated Environmental Report, Uravan Uranium Project, ,

Montrose County, Colorado.

00-820331-14
West End Economic Adjustment Committee. Crises in The West End.

00-820331-15
Pyrih and Associates. March 31,1982. Geochemical Stability of Uravan Clays
for Leach Pad Construction, Report on Preliminary Laboratory Test Work.

00-820331-18
U CC. March 31,1982. Compliance With Criterion 8 of 6 CCR 1007-1.

00-820429-01
UCC, P. Rekemeyer. April 29, 1982. Letter to A. Hazle, RCD, CDH Updated
License Renewal Application - corrections.

00-820909
UCC, P. Rekemeyer. September 9, 1982. Letter to A. Haste, RCD, CDH. " Lower

limits of detection for.. . radionuclides".
'

-

00-820920
UCC, P. Rekemeyer. S eptember 20, 1982. Let ter to A. Hazie, RCD, CDH.
Correction of " lower limits of detection for.. . radionuclides".

- _ _ _ ____ , _._ __
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.

00-820930-

$ . UCC, P. Rekomeyer. September 30, 1982. Letter to A. Hasle, RCD, CDH.

4 Comments on the Geotechnical Review Comeittee Report.

E 00-821108
!'. UCC, T. Washburn. November 8, 1982. Comments on November 16-20, 1981

~

b inspection letter / report.
Q ,

00-821103,7

,I
- UCC, P. Rekomeyer. November 3, 1982. Letter to K. Weaver, RCD, CDH.
Supplementary information for the Geotechnical Review Committee with

1 attachments.

$ 00-821206-00
F UCC, P. Rekomeyer. December 6, 1982. Letter to A. Hasle, RCD, CDH. License

7 Amendment request - Spring Creek Mesa with 9 attachments.

[ 00-821206-01
Dravo; Gibbs and Hill, Inc. December 6, 1982. Environmental Report for the-

Proposed Spring Creek Mesa Tailings and Effluent Impoundment , November 1982.
a
~ 00-821206-02-

Chen and Associates. December 6, 1982. Geotechnical Investigation with
Recommendations for Spring Creek Mesa Tailings and Effluent Disposal Facility,
November 1982.

.

'

00-821206-08
Chen and Associates. December 6, 1982. Appendix A, Geotechnical

- Investigation with Recommendations for Spring Creek Mesa Tailings and Effluent
- Disposal Facility, November 1982.

1
00-821206-09
Chen and Associates. December 6, 1982. Appendix B and C, Geotechnical
Investigation with Recommendations for Spring Creek Mesa Tailings and Effluent
Disposal Facility, November 1982.

00-821209r

s- UCC, P. Rekemeyer. December 9, 1982. Letter to A. Hazle, CDH, RCD. Proposed
Club Ranch Ponds st ady to be added to license review.'

,,

00-830415
UCC, J. Mcdonald. April 15, 1983. Le t te r to RCD , CDH. UCC 1982 Annual
Re po rt.,

? 00-830426
UCC. April 26, 1983. Union Carbide Corporation Analytical Laboratory Quality
Assurance Mannual.q

00-830531-01,

UCC, R. Beverly. May 31,1983. Letter to A. Hazle, RCD, CDH. New waste

disposal area application reply.

00-830531-02
D UCC, R. Beverly. May 31, 1983. Let te r to A. Hazle , RCD, CDH. Reclamation of
T existing vastes reply.

I

\'
e

-
,
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00-830602 4 2
UCC, R. Jones. June 2,1983. Let ter to K. Weaver, RCD, CDH. Tailing belt

filter test.
,

00-830621
UCC, R. Jones. June 21,1983. Annual Land Use Survey.

00-830630
UCC, R. Jones. June 30,1983. ALARA Report and Data Stammary for 1982.i

00-831017-01
UCC, R. Joncs. October 17, 1981. Letter to K. Weaver, RCD, CDH. Response to
letter on radon ga s.

00-831111
UCC, J. Mcdonald. December 11, 1983. Le t te r to RCD, CDH. Reclamation Surety
Agreement / Financial Statement.

00-831125.

UCC, J. Fros t. November 25, 1983. Letter to the Water Quality Commission and
Division. Uravan-Colorado Wasteveter Discharge Permit comment s.

00-831130-00
UCC, R. Jones. November 30, 1983. Cover letter to RCD, CDH. Radiation dose
analyses to Uravan resident s.

'

00-831130 4 1
UCC, R. Jones. November 30, 1983. Letter to RCD, CDH. Computer dose
modeling discussion.

00-831130-02
UCC, R. Jones. November 30, 1983. Letter to RCD, CDH. Meteorological joint
frequency distribution analysis.

00-831214
UCC, R. Jones. December 14, 1983. Letter to K. Weaver, RCD, CDLI. Revision
to the environmental monitoring procedures manual.

*

00-831216-01
UCC. December 16, 1983. Stsmaary of Plans in Support of Source Material
License Renewal for Existing Uravan Mill Facilities.

i
00-840117

| UCC, R. Jones. January 17, 1984. Letter to A. Hasle, RCD, CDH. Revisions to
UCC Environmental Procedures Manual.

! 00-840124
. UCC; Dravo Corporation; Chen and Associates, Inc.; Envirologic Systems, Inc. ;
l- Roman 2. Pyrih and Associates. January 24, 1984. Integrated Report and.

Geohydrology, Potential Fluid Migration, and Ground Water Monitoring Programu

for Occupation and Post Reclamation Periods for Proposed Spring Creek Mesa
Tailings and Ef fluent Disposal Facility, Union Carbide Corporation.-

*
,

l

1
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% 00-840206 4 0 i
UCC, J. Fros t. February 6,1984. Cover letter and report to A. Hazle, RCD,

; CDH. Susunary of Plans in Support of Amendment of Source Material License forN Spring Creek Mesa Tailings and Effluent Disposal Facility. i
'

|g
00-840215

Y UCC, H. Stephens. February 15, 1984. Letter to A. Hasle, RCD, CDH. Request
to include cesium-137 density gauge controllers on Uravan mill license..; .

C
4 00-840222 1

|y- UCC: Dravo Engineers, V. Vinych. February 22, 1984. Letter to RCD, CDH andd 1

all holders of the January 1984 Environmental Report. Revised instruction|} sheets and additional pages for the Spring Creek Environmental Report. .

; |
'

00-840229 4 1.

UCC. Feb ruary 29, 1984. Laboratory Quality Assurance Manual. j

? 00-840301-01
!

/ UCC, C. Dudnick. Marc h 1, 1984. Cover letter to A. Hazle, RCD, CDH. Request |

): to transfer license and proposed surety agreement.
|. .
,.

F. 00-840309-00
![ UCC, J. Frost. March 9,1984 Letter to A, Hazle, RCD, CDH. Request for || license amendment to raise retention dike of Ponds 2 and 3. l

00-84030941
UCC: Acres American, Inc. , March 1982. Uravan Tailings Disposal Stabilization.

Program, Supplement for Phase IIB.

00-840327-00 .

UCC: Dravo, V. Vinych. March 27,1984 Cover letter to K. Weaver, RCD, CDH.
I.; Information and data requested by CDH.
If ;

\0 00-840327-01
IUCC, R. Jones. March 27, 1984. Evaporation study results.
(

[ 00-840327-02
IJ UCC. March 27,1984 UCC Report. Monitoring well results. )

i

1,
L< 00-840327-03
( UCC: Envirologic Sys tems, Inc., J. Rouse. March 27,1984 Letter to V.Vinych, Dravo, UCC. Spring Creek Mesa perosity values perched water ando

sampling.

00-840327-04
UCC: Pyrih and Associates, R. Pyrih. March 27,1984. Letter to V. Vinych,,

Dravo, UCC. Additional data on long term colum percolation testwork.
'

..

|? 00-840327-05
P UCC: Envirologic Systems, Inc., R. Moren, J. Rouse. March 27,1984 Report |? procedure for collection of water quality samples and data.

I

00-840509
UCC. May 9, 1984.

.

Preliminary Data Tables for 1983 Annual Report.,

s
I3

| -

*
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,

01-800522
AGO. , May 22, 1980. Model Emergency Order.

,01-840301
.

6AC O, A . Nebie t t . . Ma rc h 1, ' 1984. Letter .to H. Ip sen, Holme , Roberts & Owen.
'- Financial surety transfer arrangements.

07-790208 -

CDH, APCD (Planning and Analysis), D. Donahue. February 8,1979. IOC to
A Bishard, APCD, CDH. " Comments on Environmental Report".

07-790227 ,

CDH, APCD (Enforcement), H. Collier. February 27, 1979. IOC to A. Bishard. -

APCD, CDH. Comments on Environmental Report. i

07-831230
CDH, APCD, R. Fox.- December 30, 1983. IOC to K. Weaver, RCD, CDH.

09-791116
CDH, WMD, K. Waesche. . November 16, 1979. 100 to A. Haale and K. Weaver, RCD,

CDH. Commenta on Environmental Report.

|- 09-791227
CDH, WMD, K. Waesche. December 27, 1979. IOC to A. Hasle, J. Montgomery,
RCD, CDH, W. Junge, CGS. On-site evaluation of tailings ponds 2 and 3.

1 09-830901
ICDH, WMD.. Technical Review Committee, Scott Winters. September 1, 1983.

Le t te r t o A. Ha 1e , RCD , CD H. Initial review of the existing and proposed ;
fccilities.

09-831128
CDH, WMD, S. Winters. Nov ember , 28, 1983. Letter to A. Hasle, RCD, CDH.
Final review comments,

f 10-780720-
CDH, RCD, R. Gamewell and D. McDaniel. July 20,1978. 1978 Compliance *

Inspection Report , RCD, CDH.

10-781128
CDM, RCD, C. Mattson and K. Weaver. November 28, 1978. 100 to file,

.K.-Weaver. Summary of November 28, 1978 visit. ,;

10-790108 !

CDH, RCD, R. Camewell. January 8, 1979. IOC to file. Report of Pond 2
tailings pile slump.

10-791109-02
CDH, RCD,. A. Hazle. November 9,1979. Letter to R. Beverly UCC.
Non-compliance of financial, surety requirements: notice of violation.

10-791206
CDH, RCD, A. Hazle. December 6,1979. Letter to Ross Scarano, NRC. Request
of independent analysis regarding tailings ponds instability.

,

.
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p- '

$' 10-791217-01|

[(
.

. December 17, 1979. Letter to R. Beverly, UCC. Tailings. CDH , RCD,' A. Hasle.
impoundment order. ,

p:! '|lb-791220;,1

{ CDH,) RCD, A. Hasle. December 20,-1979. Letter to R. Beverly. UCC. Needed

[ data for alternative ' disposal site and license amendment.
s.
3) ? .10-791221
A CDH, RCD, A. Hasic.a December 21, 1979. Lett'er to UCC. Violation of minimum

i(300 fact) beach in Pond 3.-
d . i

p 110-800401.
I[ :CDH, RCD,.A. Hasle. - April 1,1980. Letter to R. Beverly, UCC. Need to .

4 consider " worst case" situation for financial surety.
_

.

< 10-800818-01 -e,

J.' CDH, RCD, A. Hazle. Augus t 18.'1980. IOC to file. Uravan visit August 12th ; ;
j- progress report on Ponds 2 and 3.

'L 10-801015-03-
'

.CDH,~ RCD, A. Hazle. October 20, 1980. IOC to file. J. Geidt, EPA. Telcon:

fit completion of data gathering for possible legal action on tailings piles and
- - public exposure by EPA contractor.

'

:. . .

+ T10-801030-
: CDH~, RCD, K._ Weaver. October 30. 1980. IOC to' file. 40 CFR 190 lawsuit
. megainst EPA; UCC one of plaintiff s.

?i- > 10-801118-01 ~
0 CDH, RCD, A. Hazle. November 18, 1.980. IOC to file. , Request for receding

~

clif f. and groundwater data 'on existing tails piles.
m. .

~' 10-811116
, CDH, ~ RCD, C. Mattson, R. Terry. November 16, 1981. 1981 Compliance
y : Inspection Report , RCD, CDH.
*L .
'

10-820901-
Y . CDH, RCD,' K. Weaver. September 1, 1982.~ IOC'co file. Telcon with R. Rogers ,

?", . Secretary to State land Board. .Reques t by L. Thoma s, Montrose County

) .
Commissioner to transfer BLM land to State via Land Board's "in lieu"
selection program.

r.

'10-830412
'

CDH, RCD, W. Somers, K. Weaver, and D. Brown. April 12,1983. 1982-1983''
.

W LCompliance Inspection Report, RCD, CDH.
4-
l' 10-831122-01
'O
'

- CDH, RCD, A. Hazle. November 22, 1983. . Letter to J. Frost, UCC. Target

- schedule for. Lic.ense action.-
n
,4-

.; .

*
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=10-831205
CDH, RCD, K. Weaver. . December 5,1983. Letter to R. Jones, UCC. Radiation !

' * protection program. |
< ,

10-840108. ;

CDH, M. Jones-Contractor. February 8,1984. IOC to file. Personal
' ccaversation wit h T. Tayon, WQCD. Naturita sewer system improvements.

10-840301 ;

CDH, RCD, K. Weaver. March l',1984. Letter to T. Washburn, UCC. 1983
'

inspection letter.

10-840330
CDH, RCD,it. Kray.o March 30,1984. Letter to owen calloway, UCC. Coauments

'em quality assurance manual revisions.

11-740400
CDH, WQCD. - April, 1974. Report, Water Quality Benthic Investigation of the

. S:n Miguel River Basin.

11-810604 ,

~ CDH, WQCD ' M. Dudley. June 4,1981. IOC to K. Weaver, A. Hazle, RCD, CDH.
.Long term reclamation conuments for UCC letter.

211-810918 .

| CDH,' WQCD, M. Dudley. September 18,-1961. IOC to Dr. Traylor, CDH.' Uravan
b rie fing. ' .

11-810923
j- CDH, _ WQCD, M. Dudley. September 23, 1961. IOC to A. Hazle, RCD, CDH.

_

| Reclamation'of Club Ranch Ponds /none in place.
|

11-820607
-CDH, WQCD, M. Liuzzi. June 7,1982. IOC to Technical Review Conunittee.
Review of reports concerning piles 2 and 3. Atkinson Creek, Club Ranch, and

,

River Ponds. -'

'

| 11-831024-01
| CDH, WQCD, G. Broetsman. October 24, 1983. UCC Uravan, Discharge Permit..

'11-831024-02
CDH, WQCD, G. Broetzman. October 24, 1983. UCC Uravan, Discharge Permit

. Rationale.
*

.

'11-831125
.UCC, J. Frost. November 25, 1983. Letter to the Water Quality control

Commission and Division. Uravan-Colorado Wastewater Discharge Permit comments.

11-831209
CDH, WQCD, B. Shukle. December 9, 1983. Memo to Jeb Love, WQCD, CDH.
Minutes of Club Ranch Ponds Permit mee' ting.

12-810410
CDH, F. Traylor. April 10, 1981. Letter to P. Rekemeyer, UCC. Department
position on license requirements.

- . , . . .. _ -- ,. . . - . . .- .- . - .- .. .. -
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a
O 12-83C 103,

( CDH,.F. Traylor. January 3, 1983. Letter to Monte Pascoe, CDNR. Comments on
g: BLN land trade. i

h '14-800806
( C lorado Department of Local Affairs, Division of Impact Assistance, S.
F . Schmits. Augus t 6,1980. - Letter to K. Weaver, RCD, CDH. Comments on
kl licensing review.
&
4 14-830600
d District 10 Regional Planning Commission. J une , 1983. A s tudy o f We s t -
y M:ntrose County: residents shopping habits and media use, business practices

cnd attitues, labor force data. !"

15 -780913,

[ CGS, D..Shelton. September 13, 1978. Letter to P. Rekemeyer, UCC. Seismic-
.

Ris k Analysis for .Uravan Tailings Ponds.
t; .

A 15-791210
0 CGS, W. Junge. December 10, 1979. Letter to A. Hazle, RCD, CDH.

Geotechnical considerations to be addressed at December 13, 1979 UCC meeting.,

@' 15-800201-02
CGS, W.- Junge. February 1, 1080. Memo to K. Weaver, RCD, CDH. Review of-*

Drainage Alternatives for Pond 3 Stabilization.
.

m

$ 15-800201-03
'

'' CGS. W. Junge. February 1, '1980. Memo to K. Weaver , RCD, CDH. Review of
Alternative Tailings and Effluent Disposal Sites.

k,s -

h '15-800319I

[ CGS, W. Junge. March 19,1980. Letter to A. Hazle, RCD, CDH. Uravan
I, Tailings Disposal, Pond 1 Quality Control Plan.
..

15-800512.;

1 -CUS, W. Junge. May 12, 1980. Letter to K. Weaver, RCD, CDH. Review of
j Tcilings Reclamation Proposal.
M
,' 15-800514-01
T CGS, W. Junge. May 14,1980. Memo to K.' Weaver, RCD, CDH. Recommendations

I for Quality Control Plan, Pond 3.

3 15-800514-02
L CGS,' W. Junge . May 14,1980. Memo to K. Weaver, RCD, CDH. CGS Review of
M Acres American Geotechnical Report , Phase II Stabilization Analysis.
M
? -15-800521
Y CGS, W. Junge. May 21,1980. Letter to Al Hazle, RCD, CDH. CGS concerns

f ragarding UCC's tailing ponds final stability analysis.
3.-

|$ 15-800707

( CCS, W. Junge. July 7,1980. Memo to K. Weaver, RCD, CDH. Request for
J handling and placement characteristic s, belt-filter tailings, Uravan uranium

mill study.
i.)
1.
1
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-15-600708:, ' < '
'

' CGS W. . Junge.: July 8,1980.- Memo to K. Weaver, RCD, CDH. Field Review,.
- Alternative Tailing Sites.

_

15-600813.
. CGS,' W.'. Junge. < Au gus t 13, 1980. Memo co K. Weaver, RCD, CDH. Concerning
. interim use Pond 2, Phase II A stabilization.

. 15-41050/
CCS, W.' Junge. May 7,1981. . Memo t o K. Weave r , K. Wae s che , C. Rober t s ,
R.' Shoale, CDH; S. Spann, DWR; R. Luca s, MLRB. . Announcement of. proposed

- raclamation plan meeting.

15-810722' -

CG3, . W. ' Junge. July 22,1981. Letter | co K. Wesver,- RCD, CDH, concerning
Surety Bond.

15-810730
CGS, W.-Junge. July 30,fl981. Letter to R. Pearson, NRC. Long Park
alternative tailings. disposal site.

!

!'15-820126
CGS, W. Junge. January 26, 1982. Letter to A. Hezie RCD, CDH. Review of i

Augus t 8,1981- reclamation: proposal.

15-820216' ~

| CGS,'W. Junge.. February 16.-1982. Letter to K. Weaver, RCD, CDH. .;

!

; C nfirmation of basic Spring Creek Mesa plan submission.

15-820617' .

CGS, W. : Junge. - June 17, 1982. Letter to A. Hazle, RCD, CDH. Review of
updated application. (00-820331).

15-840306
-CGS, W. Junge.- March 6,1984. Letter to A. Hazie, RCD, CDH. Additional data

n3eded by Technical' Review Committee.

17-790323.
LCDNR, DWR, J. Danielson. March 23, 1979. Memo to A. Hazle, RCD, CDH. Review
of. Environmental Report.

17-791220
CDNR, DWR, A. Pearson. December 20, 1979. Memo of Design Review for Phase I

- cud II S tabilization. . . Tailings Dams.

17-800115
CDNR, DWR, J. Danielson. January 15, 1980. Letter to A. Hazie , RCD, CDH.
Toilings-dam stability.

17-800116
CDNR, DWR, A. Pearson. January 16, 1980. Letter to K. Weaver, RCD, CDH.
Tailings dam data review.
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;

F[ '17-800410
j CDNR, DWR, A. Pearson. April 10,: 1980. Memo to file. . Tailings dam af ter
i d n-site visit. .

3! 17-800425'. .

Letter to A. Hazle, RCD, CDH.
.

CDNR, DWR, ~ A. Pearson. April 25, '1980.
'

Tailings Ponds 1 and 2 depth-capacity data discussion.

{p|
'i -17-800516-

CDNR, DWR, J. Danielson.'- May 16,1980. Letter to A. Hazie, RCD, CDH. Design* r

review buttressing Tailings Pond 3.
.

17-800519
< CDNR, DWR, A. Pearson. May 19,1980.; Memo of design review, Tailings Pond 3.
U
'

17-800814-01.-

T CDNR, . DWR, J. Danielson. Augus t 14, 1980. Letter to A. Hazle, RCD, CDH.
'

Evaluation of tailings dams.

$ 17-800814-02
CDNR, DWR, J. Danielson. Augus t 14, 1980. Letter to A. Hazle, RCD, CDH.'

Pond 2 Evaluation..

'

17-801006
' 'CDNR, DWR,' A. Pearson. - October 6, 1980. Memo to K. Weaver, RCD, CDH.

. Tailings dam order of Septen6er 15,1980.
.

17-810122
/ 'CDNR, DWR, A.-Pearson. January 22, 1981. Letter to K. Weaver, RCD, CDH.

Conenents on Quality Control Plan, Tailings Ponds 2 and 3.-* ,

17-810604
; CDWR, J. Van Sciver. June 4,1981. Inspection Report, Tailings Ponds 1, 2,

cnd 3.*

.

'

17-810910-01
" CDNR,.DWR, J. Danielson. September 10, 1981. Letter to A. Hazie, RCD, CDH.

|. '' Comments on Quality Control Plan Review.

7 17-820526
," CDNR,' DWR, J. Romero. May 26, 1982. Letter to S. Winter, WMD, CDH. Review

of updated Environmental Report (00-820331-13).
.

17-820920
,

CDNR, DWR, J. Danielson. September 20, 1982. Letter to A. Hazle , RCD, CDH.

9 Concerning tailing pond monitor!.ng schedule.
O

18-800724,

;, CDNR, DWR, C. Grand Pre. July 24,1980. Cover letter to A. Hazle, RCD, CDH.
!" License review and reconsnendations.

20-810619-00
6 CDNR, MLR, J. Lucas. June 19,1981. Memo to K. Weaver, RCD, CDH. , MLR

bonding cost calculations, example for surety cost s.

.
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20-810619-02
'

. CDNR, MLR, J. Lucas . - June 19,1981.- Memo' to K. Weaver, RCD, CDH. Commen ts j
.

2.cn reclar.ation plan surety requirement s. .

-20-811201:
CDNR, MLR,' D. : Shelton. December 1,1981. Letter.co A. Hazle,, RCD,'CDH.

'
Assessment of tailings disposal alternatives.

22-790307
,

CRS, A. Townsend. . March 7,1979. Let ter to A. Hazle , RCD, CDH. . Review o f
.

: Environmental Report. . -

23-800312
'

D:partment of Military Affairs, Div. of Disaster Emergency Services,
W. Ma rt in. . March 12, 1980. Letter to A. Hazle, RCD, CDH. . Review of disaster -

r sponse plans.
E . -

L 24-831012 4

j, ' Pic ken ' County Commissioners, M. Kinsley. Oc tober 12, 1983. Letter to
j' R. Lamm, ' Governo r. Comments. recommending. closure of Uravan mill.
f. - -

1 L31-791116-
*

NRC,-R. Scarano.- November 16, 1979. Letter to A. Hazis, RCD, CDH. Tailings
- cabankment problem report.

| 31-791204-01
'NRC, G. Ke rr. December 4, 1979. Letter to A. Hazie, RCD, CDH. Offer of
casistance regarding tailings embankment problem.

31-791204-02 ,

NRC, G. Ke rr. December 4, 1979. Letter to A. Hazle, RCD, CDH. NRC Tailings
Dem Inspection Report. <

31-791231
G otechnical Engineers, Gonzalo Castro, via NRC telecopy. December 31, 1979.
Letter to K. Weaver, RCD, CDH. Tailings Ponds 2 and 3 stabilization program

- progress.

31-800114
- NRC, s R. Scarano. January 14, 1980. Letter to A. Hazie, RCD. Transmittal of
recommendations on Tailings Ponds 2 and 3.

31-800125
NRC, R. Scarano. January 25, 1980. Letter to T. Lange. Answer to
constituent inquiries.

!31-800321
NRC, R. Scarano. March 21,1980. Letter to A. Hazle, RCD. Submittal and
summary of dam safety review.

'31-800414
NRC, J. Linehan. April 14,1980. Letter to L. Danielson, NWF. Transmittal
of tailings ponds safety review.

.
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Q: f31-601203 .,

'W NRC,- R. Scarano'. December 3,1980. . Letter to A. Hasle, RCD, CDH. Request ~
?( ;for information obtained.by NRC Contractor.

.

'

07 i

5b .31-810409'. .

Letter,to'A. Hazle, RCD, CDH. Evaluation of

p[W-UCC's; in place reclamation alternative for existing tailings.[ NRC, R. Scarano. April 9, 1981.
.

<

. .

y= 31-810600- !

05 ' , Argonne National: Laboratory, M. Momeni. June,1983. Environment in the
.

4 Vicinity of Uravan Mill: Characterization of Radioactive- Effluents and
$, Airborne Radionuclide Concentrations.
.-

4

y. 31-810731
p NRC, R. Scarano. August. 31, 1981. Letter to A. Hazle, RCD, CDH. Tailings
d, ponds inspection result s.- -

f 31-810925. .

? NRC, R. Scarano. . September 25. 1981. Letter to A. Hazle, RCD. Assessment of

[ t tailings disposal alternatives for the Union Carbide Uravan mill.
:

ix 31-811230-
-.y

NRC, R. Scarano. December 30, 1981. Letter to A. Hasle, RCD, CDH.", Radiological assessment of operation impacts.e
ird 4.-

X ~ 31-820511~

di -~NRC, R.-Scarano. May 11, 1982. Letter to A. Hazle, RCD, CDH. Removal of NRC~ ,

y[ '. fro.n UCC mailing list. ' 'l
J

O ~32-802306
Y EPA. June 23, 1980.- Uravan Case Development Plan. )
z ;

32-811231 -]
EPA, R. Duprey. ' December 31 -1981. Letter to A. Hazle, RCD, CDH. Comments j.

;I-
on " Assessment of Tailings Disposal Alternatives. . .". |a-

y, '34-821202

f DOE, H.: Roser. December 2, 1982. Letter to R. Lamm, Gov, Response to DOE's
'.

"Consningled Uranium Tailings Study".
q.
F 37-800521
$- BLM, E. Hartley. - May 21, 1980. Memo clarifying BLM's jurisdiction over land
' .| . availability when dealing with residual radioactive materials.

f- 37-800818-03
rf; BLM, H. Mart in. August 18, 1980.' Memo to Director, CDH. Informing CDR of

need to comply with NEPA requirements.
,

4

37-800919-

[ BLM, Assistant Director. September 9, 1980. Letter to Director, CDH. Status
% of State-BLM-NRC roles in licensing action and potential problems.

L/ 43-831011
|: :Nat. Park Services, D. Herring. October 11, 1983.

|- Le t te r to WMD , CDH. Request for information on possible contamination to
l' National Park lands.
|
|

I; ;

~
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45-800107-01
MSHA,-R. Fujimoto. ' January 7,1980. Letter to J. Montgomery, RCD, CDH. ,

' Comments! on Pond 3's closure.'

45-800107-02 . .

NSHA, R. Fujimoto, January 7,1980. Design Guidelines for Mine Waste Piles
cid Tailings Dass- (January 10, 1978).

45-800107-03
MSHA, R. Fujimoto. January- 7,1980. Proposed regulations of mine waste piles ;
cnd' impounding structures for metal and non-metal mines.

45-801022
MS HA , J. S t ric kland . October 22, 1980.- Letter to A. Hazie, RCD, CDH. Review
.cf Tailings Disposal Alternatives.

45-601223
MSHA, J. Odell, R. Dressel. December 23, 1980. Analysis of Geotechnical
.Tcilings Disposal Stabilization Program.

45-811112
MSHA, R. Fe rriter. November 12, 1981. Letter to A. Hazle , RCD, CDH.

p R3 commendation of Spring Creek Mesa as alternative tailings disposal site.
l
! 45-830317-

MS HA, . R. Fe rriter. March l'7,1983. - Let ter to K. Weaver, RCD, CDH. Review of
Spring Creek Mesa . proposal.

.

45-840320-
MS HA, R. Ferriter. March 20, 1984. Letter to K. Weaver, RCD, CDH.

50-830608 -
S ta te S ena te , B. Holme. June 8,1983. Letter to K. Weaver, RCD, CDH.
Inquiry on pending licensing action.

.51-840219
Rccky Mountain News, D. Frazier. February 19, 1984. Uranium Was teland Awaits
Rcbirth: Company Deserts Town, But Radioactive Refuse Remains.

52-840225
Norwood Economic Development Committee, Clinton W. Booth. February 25, 1984.
Letter to A. Hazle, RCD, CDH. Request for hearings to be held in the " West.

End" of Montrose County.

61-831019~
COSC, D. Eberl, R. Young. October 19, 1983. Received at October 19, 1983
m2eting by K. Weave r, RCD, CDH. Clay Mineral Society October 2-5, 1983

~

Meeting Program--Abstracts on Clay Liners.

.61-831026-01
COSC, R. Young. October 26, 1983. E xcerpts from Final Progress Report No. 3
on Neutralization of Uranium Mill-Tailing Effluents to United Nuclear
Corporation...

. . . _ ,_ ..- . . . . . - . - - . - _ - . . . . . . .-- .
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r
|

9 J '61-831026-02_ ._

K , COSC, R. Young.< ! October 26, 1983. - EDF comments on proposed standards; cost .

!
g . considerations as basis for setting standards. (

~62-840404 . . .

j

L EDF, R. Yuhnke. April 4,- 1984. Letter to A. Hazle, RCD, CDH. Comments on |
'

I Uravan exposure to radiation.
Ji '

)' 63-781112
b FUTURE,iM. Puls. November 12, 1978. Letter to_D. Nussbaumer, NRC.
.:

s),

it '63-830627 .

h FUTURE, M. Puls.- June 27,1983. Letter to K. Weaver, RCD, CDH. Comments on
'

;L licensing proces s.
;h

( ;63-831010
_

p ~ FUTURE, M..Puls. _ October 10, 1983. Letter to K. Weaver, RCD,~ CDH. Consnen ts
? cn licensing _ proces s. .

3 264-830506 9

NWF, L. Danig1 son. Hay 6,1983. Comments on initial draf t for license
renewal.p

-

.T
.. .

64-830517-
2'
ji NWF , K. G re e n. _ May 17,1983. Let ter to K. Weaver, RCD, CDH. Request for
*? infoetnation.
? ,

164-830614
' NWF, R. Lawrence. June 14, 1983. Letter to K. Weaver, RCD, CDH. Comments on
4 : ground water meeting. .

n-
E <64-830624
H NWF, R. Lawrence. June 24,1983. Letter to A. Hazle,-RCD, CDH. NWF
g - participation in technical meetings.
o

9 64-830810

[i
| -NWF, R. Lawrence. August 10,1983. Letter to K. Weaver, RCD, CDH. Request

for meeting on states- response to Union Carbide proposal.
'

i

L64-830923- |
T NWF, R. Lawrence. S eptember 23, 1983. Letter tc K. Weaver, RCD, . CDH.
V -License renewal schedule.

1 64-831020
'

NWF, K. Green, R. Lawrence. October 20, 1983. Letter to A. Hazie RCD, CDH.

j Reconsnendations for renewal license.

f)- 64-831101-01 .

NWF, R. Lawrence. November 11, 1983. Letter to K. Weaver, RCD, CDH.
,

W Scheduling of license renewal proceedings. |

|

| 64-831101-02
NWF , R. Lawrence. November 11, 1983. Letter.to K. Weaver, RCD, CDH. Offaite

i

radiation dose to Uravan resident s.
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l

'

. 64-831110..
NWF, H. Martin. - November 10,-1983. Memo to RCD,- CDH and outside parties. ;

.

, , ,

[;. Summary of 09tober 26.1983. meeeing. j
i -.

..64-840210'.
i

~

. .

l
-NWF,1R. Lawrence. ' February 10, ~ 1984._ _ Letter to K. Weaver, RCD, CDH.
Schedule and possibis decouplin's of new and old Uravan sites.1
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