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PREFACE

This document incorporates all modifications to the
Uravan Remedial Action Plan (RAP) from 1987 through 2000.
These changes were agreed to by the State of Colorado and
Umetco Minerals Corporation and were approved by the
Special Master. The document is intended to be a working
document that can be used by decision makers to quickly and
accurately assess site remedial activities against RAP
requirements. The document is not intended, nor does it
replace or supersede the original Consent Decree and
Remedial Action Plan approved by Judge Jim Carrigan or any
of the correspondence containing or related to RAP

modifications.
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IN THE UNITED STATES DISTRICT COURT
FOR THE DISTRICT OF COLORADO

Civil Action No. 83-C-2384

STATE OF COLORADO,
Plaintiff,

V.

UNION CARBIDE CORPORATION, a New York corporation, and
UMETCO MINERALS CORPORATION, a Delaware corporation

Defendants.

FINAL CONSENT DECREE, ORDER, JUDGMENT AND
REFERENCE TO SPECIAL MASTER

RECITALS

WHEREAS, on December 9, 1983, the State of Colorado
(hereinafter, "Plaintiff" or "the State"), and certain State
departments and agencies, filed a complaint against Union
Carbide Corporation, a New York corporation, for natural
resource damages pursuant to the Comprehensive Environmental
Response, Compensation, and Liability Act of 1980 ("CERCLA"),
42 U.S.C. §9601 et seg., concerning the Uravan Uranium
Facility owned and operated by Defendant Union Carbide
Corporation;

WHEREAS, on April 8, 1985, the State of Colorado
filed its first amended complaint deleting the other named

plaintiffs and adding a claim for response costs under CERCLA



together with pendent claims under Colorado law for statutory
nuisance, common law nuisance, strict liability in tort, and
negligence;

WHEREAS, on March 18, 1986, the State filed with the
Court's approval a second amended complaint adding as a Party
Defendant Umetco Minerals Corporation, a wholly owned
subsidiary of Union Carbide Corporation and current owner and
operator of the Uravan Uranium Facility;

WHEREAS, Union Carbide Corporation and Umetco
Minerals Corporation have answered the State's complaint and
amended complaints, and have denied and presently deny
liability in this action;

WHEREAS, Union Carbide Corporation was the holder of
Colorado Radiocactive Materials License SUA-673; and operated
the Uravan Facility under this License from 1968 to April
1984, and, prior to that time, under a license issued by the
U.S. Atomic Energy Commission under the Atomic Energy Act of
1954, as amended, and regulations promulgated thereunder;

WHEREAS, Umetco Minerals Corporation is the current
holder of Radioactive Materials License SUA-673, and has
operated the Uravan Facility under this License since April

1984;



WHEREAS, prior to the commencement of this
litigation, an administrative proceeding was initiated before
the Colorado Department of Health to renew said License with
the new designation 660-02S, but such proceeding has not yet
been concluded;

WHEREAS, said License has not been renewed pending
the outcome of negotiations herein, and is now issued for
public comment herewith;

WHEREAS, the State and the U. S. Environmental
Protection Agency ("USEPA") on April 2, 1986, executed a
"Memorandum of Agreement" (MOA) by which their roles and
responsibilities were established such that the State is
acting as lead agency regarding the Uravan Facility;

WHEREAS, the State represents that it has, consistent
with its obligations under the MOA, advised USEPA of
settlement negotiations herein and has consulted with USEPA on
that subject and on the Remedial Action Plan ("RAP") attached
hereto and by reference incorporated herein;

WHEREAS, the Parties agree that settlement and entry
of this Consent Decree is made in good faith to avoid
expensive and protracted litigation and to settle and resolve
all claims between the Parties which have been raised by the

State's complaint, first amended complaint and second amended



complaint, and Defendants' responsive pleadings, subject,
however, to Plaintiff's and Defendants' right to seek relief
against non-parties to this Consent Decree for claims arising
out of the transactions or occurrences which are the subject
of this action;

WHEREAS, the Parties desire to achieve the timely
implementation of an adequate and cost-effective remedy at the
Uravan Facility that will effectively protect the public
health, welfare and the environment;

WHEREAS, all Parties to this Consent Decree consent
to the entry hereof as an Order, Judgment, and Reference to
Special Master of this court.

NOW, THEREFORE, IT IS HEREBY ORDERED, ADJUDGED AND

DECREED AS FOLLOWS:

I. JURISDICTION

This court has jurisdiction over the Parties and the

subject matter of this action.

II. PARTIES BOUND

This Consent Decree shall apply to and be binding
upon each of the Parties, its agents, employees, successors in
interest and assigns. The undersigned representatives of the
respective Parties certify that they are fully authorized by

the Party or Parties whom they represent to enter into the



terms and conditions of this Consent Decree, to execute this

Consent Decree, and to legally bind that Party or Parties.

III. DEFINITIONS

Words used in this Consent Decree are to be taken and
understood in their natural and ordinary sense unless this
Consent Decree indicates that a different meaning was
intended. Whenever the following terms are used in this
Consent Decree, together with all documents appended hereto,
the following meanings shall apply:

a. "CDH" shall mean the Colorado Department of
Health.

b. "CERCLA" shall mean the Comprehensive
Environmental Response, Compensation, and Liability Act of
1980, 42 U.S.C. §9601, et seg., as amended by the Superfund
Amendments and Reauthorization Act of 1986, Pub. L 99-499,

100 Stat. 1613 ("SARA").

c. "Consent Decree" shall mean this document
together with all attachments thereto.

d. "Contractor" means the company or companies
retained by or on behalf of the Defendants to undertake and
complete the Work. The Contractor and any subcontractors
retained by the Contractor shall be deemed to be related by
contract to each Defendant within the meaning of 42 U.S.C.

§9607 (b) (3) .
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e. "Defendants" shall mean both Union Carbide
Corporation and Umetco Minerals Corporation.

f. "Final Submittal" shall mean the plans,
specifications, quality control/quality assurance plans and
documents, monitoring plans and documents, performance
evaluation plans and documents and any other submittals from
Defendants to the State required by this Consent Decree, the
RAP and any addenda to the RAP, as such submittal has been
approved by the State or modified and/or approved by exhaustion
of the dispute resolution process pursuant to Sections XIII and
XIV herein.

g. "Full Surety" shall mean the completed
posting by Defendant(s) of such cash, and/or financial or
insurance instruments and/or meeting by Defendant(s) of such
financial tests, as are acceptable to the State pursuant to
Section XVII herein in an amount which is at least equal to the
net present value of the projected cost of all of the remaining
Work calculated as though it would be performed by an
independent contractor.

h. "Impacted Area" shall mean any area
identified in the RAP or by any studies or monitoring programs
conducted pursuant to the provisions of this Consent Decree
where a hazardous substance released from the Uravan Facility
has been deposited, stored, disposed of, placed, or otherwise

come to be located.



i. "License" or "SUA 673" or "660-02S" shall
mean the Colorado Radioactive Materials License SUA 673 or its
successor 660-02S, attached hereto as Appendix II, and issued
as of the date of lodging of this Consent Decree.

j. "Memorandum of Agreement" or "MOA" shall
mean that document which was executed by the United States
Environmental Protection Agency and the State of Colorado on
April 2, 1986, to establish their roles and responsibilities
with regard to the Uravan Facility.

k. "National Contingency Plan" or "NCP" shall
mean the National 0il and Hazardous Substances Pollution
Contingency Plan promulgated at 40 C.F.R. Part 300 in
accordance with 42 U.S.C. §9605 as the same may from time to
time be lawfully amended.

1. "National Priorities List" or "NPL" shall
mean that list established pursuant to 42 U.S.C. §9605(8) (b).

m. "On-Site Coordinator" or "OSC" shall mean
that individual appointed by the Colorado Department of Health
whose duties are described in Section VIII.

n. (the) "Parties" collectively shall mean the
State of Colorado, Union Carbide Corporation, and Umetco

Minerals Corporation.



0. "Remedial Action Plan" or "RAP" shall mean
the plan for implementation of remedial work at the Uravan
Facility, set forth in Appendix I together with Final
Submittals thereunder, and modifications made in accordance
with Section VII.

. "Scheduled Activity" shall mean an activity
which is denominated as such in this Consent Decree or RAP or
for which a date certain 1s prescribed by this Consent Decree,
the RAP or Final Submittal made thereunder.

g. "Site Manager" or "SM" shall mean that
individual appointed by the Defendants whose duties are
identified in Section IX.

r. (the) "State" shall mean the State of
Colorado, its agencies, departments, divisions, officers, and
employees.

S . (the) "Uravan Uranium Facility," the "Uravan
Facility" or the "Facility" shall mean those sites or areas
considered to be disposal and source control areas including
the Atkinson Creek Crystal Disposal area, the Club Ranch Ponds
area, the River Ponds area, the tailings piles, Club Mesa area,
Mill areas, the Town and adjacent areas, all as described in
the Remedial Action Plan; ancillary areas as described in the
Remedial Action Plan; and any other place where Work is planned

pursuant to the Remedial Action Plan.
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t. "USEPA" shall mean the United States
Environmental Protection Agency.

u. (the) "Work" shall mean all remedial,
mitigative, corrective, and other actions prescribed by or
described in Sections IV, V, VI, and VII herein, the Remedial
Action Plan, any schedules or plans established by the terms of
this Consent Decree, the terms, conditions and schedules
contained in any Final Submittal, and in Radioactive Materials

LLicense No. 660-028S.

IV. COMMITMENTS OF PLAINTIFF AND DEFENDANTS

A. The Parties agree and the Court hereby finds that
the obligations imposed by this Consent Decree require
performance by Defendants of actions which are reasonably
designed to protect the public health, welfare, environment and
safety from any hazards which may be identified at or from the
Uravan Facility. Any enforcement of the obligations imposed by
this Consent Decree constitute an action or proceeding by the
State to enforce the State's police or regulatory power.

B. Defendants agree to and shall timely finance both
the Work and the Surety for Performance. In addition,
Defendants agree to and shall timely and properly perform at
their own cost the Work, which obligation is more fully set

forth in Sections V, VI, and VII herein.



C. The State shall oversee Defendants' performance
of the Work for consistency and compliance with the provisions
of this Consent Decree and with the RAP, which obligation is
more fully described in Section VIII herein.

D. Defendants agree to and shall give preference to
local residents for employment or retention as Contractors or
subcontractors in connection with performance of the Work at
the Uravan Facility to the extent not prohibited by law or
existing labor contracts and to the extent local residents are
gqualified to perform the Work for which they are employed or
retained. Defendants agree to and shall reguire their
Contractors and subcontractors to give preference to local
residents for employment in connection with performance of the
Work at the Uravan Facility to the extent not prohibited by law
or existing labor contracts and to the extent local residents
are qualified to perform the Work for which they are employed.
For purposes of this paragraph, a "local resident" is a person
who has resided within or has been on the tax rolls of
Montrose, San Miguel, Dolores, or Mesa County for six months
preceding his/her employment or retention.

E. Defendants agree to and shall cause all present
residents of the Town of Uravan to vacate their residences by
December 31, 1986. Defendants shall not, without prior State
approval, permit any building or improvement at the Uravan

Facility to be constructed for or occupied as a residence.
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F. In the event of a conflict between any
requirement, term, or provision of this Consent Decree and any
requirement, term or provision of the RAP or Final Submittals
thereunder, the reguirements, terms and provisions of this
Consent Decree shall control.

G. Prior to petitioning the Court for termination of
this Consent Decree pursuant to Section XXXIII, Defendants
shall post a fund for Long Term Monitoring and Maintenance of
the Uravan Facility as required by applicable law, such fund to
be based upon an assumed real rate of return of 2% per annum
provided that Defendants can demonstrate such assumed rate of
return is appropriate.

H. Upon payment of Response Costs, Natural Resource
Damages and Contributions described in Sections XXII, XXIIT,
and XXIV herein, and posting of Full Surety, each Defendant
shall be released from liability with regard to the Uravan

Facility subject to the provisions of Section XIX herein.

V. REMEDIAL ACTION

A. Attached hereto as Appendix I and incorporated by
reference herein is the RAP which describes the remedy which
shall be implemented at the Uravan Facility. The RAP is by
reference incorporated herein as if set out verbatim. The Work
to be performed under the RAP shall be performed by Defendants

at their expense. Performance of the Work shall be subject to
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oversight by representatives of the State as is more
specifically described in Section VIII. The Work shall be
conducted in a good and workmanlike manner and in accordance
with the standards and specifications and within the time
periods prescribed in the RAP, Final Submittals and/or
applicable licenses.

B. The State and its consultants shall not interfere
with the orderly progress of any construction activity, so long
as Defendants and their Contractors are proceeding in
accordance with the Final Submittals. This shall not preclude
the exercise of any Party's options under this Consent Decree.

C. The Defendants shall obtain and comply with all
requisite federal and State permits and licenses necessary to
perform their collective obligations under this Consent Decree,
including, but not limited to, all necessary land use permits,
licenses and leases for access to federal land. If Defendants
notify the State that in order to discharge their obligations
under this Consent Decree it has become necessary to obtain a
best efforts within its authority to assist Defendants in

obtaining such permits deemed necessary by the Parties.
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VI. PERFORMANCE OF THE WORK

Subpart One - Initial Plan Review

A. The Remedial Action Plan requires Defendants to
submit for review and prior approval by the State certain
construction plans and specifications relating to various
project features of the RAP. These plans and specifications
shall include a schedule which shall prescribe deadlines for
completion of the objectives described in the RAP. The
submittals shall be made in accordance with applicable
schedules prescribed in the RAP. The State shall review each
such submittal for completeness and notify Defendants whether
the submittals are in fact complete within sixty (60) days of
initial receipt. The Defendants shall cure any incomplete
submittal within sixty (60) days or such other period upon
which the parties agree. The State shall review each such
submittal for consistency with applicable provisions of the
Consent Decree and the RAP. Within sixty (60) days after
initial receipt of submittals, plus such additional time, if
any, as Defendants take to cure any incomplete submittal,
relating to the evaporation ponds for hillside seepage, toe
berm seepage and tailings liquids pursuant to Paragraphs
4.2.4(1), 5.1.1.4(2), and 5.1.2.4(1) of the RAP and within one
hundred twenty (120) days of initial receipt of every other

submittal, plus such additional time, if any, as Defendants

-13-



take to cure any incomplete submittal, the State shall notify
Defendants in writing whether such complete submittals are
acceptable, as set forth in Paragraph B below.

B. After review of the submittals, the Parties shall
proceed as follows:

1. If the submittals are acceptable, Defendants
shall proceed to perform the Work in
accordance with the detailed terms and
provisions of the Final Submittals.

2. If the submittals are not acceptable to the
State, the State shall give the Defendants
notice of unacceptable performance, which
notice shall contain detailed written
findings, and the Parties may proceed in
accordance with Sections XIII and XIV.

3. If the State fails to give notice of the
acceptability or non-acceptability of the
submittal within the time periods described
in Paragraph A, the Parties shall
immediately be subject to the provisions of
Sections XIII and XIV.

Subpart Two - Compliance

A. In the event Defendants learn or have reason to
believe that there has been or will be a delay in excess of

twenty-four hours in the inception or completion of a Scheduled
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Activity in accordance with the schedules set forth in the RAP
or in a Final Submittal, Defendants shall promptly notify the
0SC orally and shall, not later than five (5) working days
after oral notification to the 0SC, give the State a written
notice of delay specifying in detail the anticipated length and
cause of the delay, the measures taken and to be taken to
prevent or minimize the delay, and the timetable by which
Defendants intend to implement these measures. Unless an event
has rendered notification impossible, failure to give the
notice required herein shall be deemed a waiver by Defendants

of the "force majeure" provisions of Section X.

B. In the event Defendants determine that there has
been, is, or may be a failure of a remedial action component,
Defendants shall immediately notify the 0SC orally and in
writing that there has been, 1is, or may be a failure and the
timetable by which Defendants intend to implement the
contingency plan required by the RAP, if any, or if the RAP
does not require a contingency plan, the steps Defendants have

taken, are taking, or plan to take, to correct and/or mitigate

the actual or anticipated failure subject to the State's review

and approval.

C. The Parties shall modify the applicable schedules
of the RAP, License, and any Final Submittal in writing to

provide such additional time as may be necessary to allow the
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completion of the specific phase of the Work and/or any

succeeding phase of the Work affected by a delay, not to exceed

the actual duration of the delay, 1if:

1.

The measures taken or to be taken to prevent

or minimize the delay, and the timetable by

which Defendants propose to implement these
measures, are acceptable to the State; and

Either of the following:

(a) the Parties agree that a delay is or
was attributable to a "force majeure"
event as such is defined in Section X;
or

(b) the Parties agree that the delay was
otherwise reasonable under the
circumstances.

If the Parties disagree that the delay is or

was attributable to a "force majeure" event

or 1f the Parties disagree about the
measures taken or to be taken to prevent or
minimize the delay resulting from a "force
majeure" event, or if the Parties disagree
about the timetable by which Defendants
intend to implement those measures, then the
dispute shall be resolved pursuant to the

provisions of Sections XIITI and XIV.
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4. Notwithstanding any other provision of this
Consent Decree, absent a "force majeure"
event or agreement by the Parties pursuant
to Paragraph C(2) (b) of this Subpart Two,
Defendants shall not be excused from the
consequence of any delay (including any
applicable penalties and/or contempt
sanctions) or be entitled to unilaterally
invoke the dispute resolution procedures
under Sections XIII and XIV of this Consent
Decree with regard to whether the delay was
otherwise reasonable under the
circumstances.

D. The State shall not unreasonably delay
Defendants' implementation of the Work. 1In the event the State
or any of its consultants unreasonably delays the Work, the
time for completion of affected Scheduled Activity(ies) under
the RAP shall be extended by the period of unreasonable delay.

E. If the Parties disagree that the State's delay
was unreasonable under the circumstances, or if the Parties
disagree about the measures to be taken in consequence of that
delay, or if the Parties disagree about the timetable by which
the time for completion of the RAP shall be extended, then such
dispute shall be resolved pursuant to the provisions of

Sections XIITI and XIV.
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F. In the event that the State determines either:
(i) that there is an actual or anticipated unsatisfactory
performance of the Work by Defendants or their Contractors; or
(ii) that there is an actual or anticipated failure of a
remedial action ccmponent to meet the goals, standards, or
requirements set forth for such component in this Consent
Decree or in the RAP and/or any applicable license, which
unsatisfactory performance and/or failure does not create a
condition which may present an imminent and substantial
endangerment to public health, welfare, or the environment
pursuant to Section XVI, the State shall provide Defendants
with a written notice of its determination of unacceptable
performance or failure specifying in reasonable detail the
nature of such unacceptable performance or failure, and the
basis for such determination. Such notice shall include a
written demand that Defendants undertake at their expense
appropriate mitigative and/or corrective action. Such demand
may, at the State's option, either specify the appropriate
mitigative and/or corrective actions to be undertaken by
Defendants at their expense, or may require Defendants to
develop and submit within a reasonable time a plan for
implementation of appropriate mitigative and/or corrective
action which shall be undertaken by Defendants at their expense
upon approval by the State. Defendants shall, within five (5)
working days of receipt of such notice, give the State a
written response, either:

-18-



1. Accepting the State's determination and
demand, in which case the Parties shall
agree to modify the RAP as provided in
Section VII to reflect the agreement
reached; or

2. Contesting the State's determination and/or
demand. Failure to respond to the State's
notice within the specified time period
shall be deemed constructive rejection of
the State's determination and constructive
notice of contest.

If the Defendants give actual or constructive notice of
contest, or if, within five (5) days, the State fails to accept
the Defendants' proposal to remedy, the Parties shall
immediately be subject to the provisions of Sections XIII and
XIV. 1In the event that the Defendants invoke the dispute
resolution provisions of this Consent Decree with regard to a
notice and/or demand of the State issued pursuant to this
paragraph, the final decision resulting from such dispute shall
resolve whether the Work was in fact performed satisfactorily
and in accordance with this Consent Decree and shall resolve
the need for and nature of any mitigative and/or corrective
actions to be undertaken in consequence of any noncompliance or

unsatisfactory performance. Such action shall be implemented
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by the Defendants at their expense or by the State in the event
of failure or refusal of Defendants to timely implement such
actions. If the State implements said decision, Defendants
shall pay to the State all costs incurred or to be incurred by
the State in performance of the Work, and/or mitigative or
corrective action.

G. In the event that any Party breaches any term or
condition of this Consent Decree, the non-breaching Party(ies)
may seek imposition of penalties and other appropriate relief
pursuant to the contempt powers of this Court through the
procedures established in Sections XIII and XIV.

H. When the State determines that an event has
occurred which triggers implementation of a contingency plan as
specified in the RAP, the State may order Defendants to
implement such contingency plan and Defendants shall do so
pending final resolution of any resultant dispute unless such
implementation shall have been stayed pursuant to Section XIV
upon a showing by Defendants that no adverse environmental
impact will result from the stay.

Subpart Three - Completion

A. When Defendants believe they have satisfactorily
completed a Scheduled Activity of the RAP, they shall give a

written notice of completion to the State with all other
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reports not previously submitted which are required by Section

XI of this Consent Decree and the RAP, as provided in

Section XXVI.

B. Within one hundred twenty (120) days following

receipt of Defendants' notice of completion, the State shall

either:

Give a written acceptance of completion to
Defendants indicating agreement that a
Scheduled Activity has been satisfactorily
completed; or

Give a written denial of completion to
Defendants indicating that the Scheduled
Activity has not been satisfactorily
completed, and stating the basis for such
determination.

In the event that the State fails to make
written response to Defendants' notice
within one hundred twenty (120) days, the
Parties shall be immediately subject to the

provisions of Sections XIII and XIV.

VII. MODIFICATION OF THE REMEDIAL ACTION PLAN

A. The RAP may be modified by written agreement of

the Parties which,

in the case of the State, shall require the

approval of the Executive Director for CDH or his/her duly
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designated representative with the advice and consent of the
Attorney General. If such modification is in any way
inconsistent with the provisions of this Consent Decree, then
the Parties shall proceed in accordance with Section XXVIT.

B. Either Plaintiff or Defendants may unilaterally
request a modification of the RAP, which may include
prospective but not retroactive delays. Such request shall be
presented in writing to the other Parties. If the request is
denied by a non-requesting Party, the Parties shall be subject
to the dispute resolution provisions of Sections XIII and XIV.
Any modification of the RAP to which the Parties agree or which
has been reached as a result of the dispute resolution
provisions of this Consent Decree shall be incorporated into
the RAP. If such modification is inconsistent with the
provisions of this Consent Decree, the Parties may seek

amendment of this Consent Decree pursuant to Section XXVII.

VIII. OVERSIGHT OF REMEDIAL ACTION

A. The State shall oversee the Defendants'
performance of the Work for consistency and compliance with the
provisions of this Consent Decree and the RAP. The State shall
also review the Defendants' performance of the Work for
compliance with subsequently enacted, modified, or promulgated

statutes or regulations which the State asserts are applicable.
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In the event the State asserts that any such statute or

regulation is or may be applicable to Defendants' performance

of the Work, Defendants shall be entitled to invoke dispute

resolution as provided in Paragraph XXIX(B).

B. In addition to any necessary and proper

oversight, enforcement, and/or regulatory activities which the

State may undertake at the Uravan Facility, the State shall:

1.

Coordinate oversight under this Consent
Decree with regulatory activities under
applicable statutes and regulations to
assure that regulatory costs chargeable to
Defendants are minimized to the maximum
extent practicable.

Subject to state and federal radiation
control statutes, regulations and rules,
conduct all inspections required under the
Colorado Radiation Control Act and
regulations promulgated thereunder with
respect to the Uravan Facility. The cost of
such inspections which do not unnecessarily

duplicate inspections conducted under this
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Consent Decree shall be charged to the
Defendants' inspection costs, 1in accordance
with Paragraph XXII(A). State personnel
shall exercise their best efforts to
minimize such duplication.

3. Coordinate licensing and permitting under
state laws and regulations promulgated
thereunder so as to minimize duplication of
costs and effort by state personnel and to
avoid inconsistent requirements.

C. On or before the effective date of this Consent
Decree, the State shall designate an On-Site Coordinator (0SC)
for the Uravan Facility, and may designate other
representatives including counsel for and/or other employees
of the State, and consultants, to observe and monitor all
progress of any activity and to inspect and copy records of
activity undertaken pursuant to this Consent Decree. 1In
addition to the authority necessary and proper to accomplish
the foregoing, the 0SC shall have the same authority as that
vested in a federal "On-Scene Coordinator" under the NCP.

1. The 0SC shall be appointed by the Executive
Director of CDH or his/her duly designated
representative with the advice and consent

of the Colorado Attorney General.
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2. The State shall have the right to change
its 0SC from time to time. The State shall
notify Defendants in writing at least one
(1) week prior to such change, and shall
provide the Defendants with the name and
title of the individual who will next be
serving as 0SC.

3. Following appointment of the OSC or his/her
successor, the State shall notify the
Defendants of the name, title and

gqualifications of the 0OSC.

IX. SITE MANAGER FOR REMEDIAL ACTION

A On or before the effective date of this Consent
Decree, the Defendants shall designate one individual to be
their Site Manager (SM), and shall notify the State in writing
of the name, title and qualifications of the SM.

B. The SM shall oversee Defendants' implementation
of the RAP and shall be responsible for Defendants' conduct,
direction, and supervision of the Work.

C. Defendants shall have the right to change their
SM. Defendants shall notify the State in writing at least one
(1) week prior to the change, and shall provide the State with
the name, title and qualifications of the individual who will

next be serving as SM.
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X. IMPOSSIBILITY OF PERFORMANCE AND "FORCE MAJEURE"

A. In the event that Defendants' performance of any
provision of this Consent Decree is rendered impossible by the
issuance of any federal enforcement order or the rendering of
any federal judicial order, decree or judgment relating to any
matter at the Uravan Facility which is addressed in this
Consent Decree, any Party shall have the right, upon written
notice to the other Parties, to seek a determination from this
Court as to the obligations imposed by this Consent Decree.

B. Force majeure shall excuse any Party from

performance or timely performance of a particular obligation

under the Consent Decree. Force majeure for purposes of this

Consent Decree is defined as a reasonably unforeseeable event
arising from cause(s) beyond the control of the Party

asserting these force majeure provisions which unavoidably

delays or prevents the performance of any obligation under

this Consent Decree. A force majeure event may include, by

way of example but not of limitation, an Act of God, act of
war, state or federally caused modification, cessation, or
delay of the Work, or act or omission of any non-party to this
Consent Decree over whom the Party seeking to invoke these

force majeure provisions has no control.

C. Time required to obtain necessary permits and
licenses or other land use authorizations or entitlements

which are not described in the Final Submittals shall
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constitute a force majeure event, provided that the initial

application for such permit, license, land use authorization
or entitlement was timely made and Defendants have provided
all information reasonably required to process such
application.

D. Force majeure shall not include increased costs

or expenses, except as specifically provided in the RAP, nor
failure to apply in a timely manner for any required
governmental permit, license, land use authorization or
entitlement nor to make timely provision of all required

information therefor.

XI. MONITORING AND REPORTING

A. Defendants shall provide written progress
reports to CDH and the 0SC, as required by this Consent Decree
and/or the RAP, and containing the information therein
required. At a minimum, these reports shall include:

1. Quarterly progress reports which shall be
filed on the tenth day of each calendar
quarter and which shall set forth a summary
of activities, including at a minimum:

(a) A summary of the Work performed;
(b) Any change or modification of

scheduled activities;
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(c) A summary of the Work planned for the
following guarter; and
(d) The raw monitoring data gathered as a
part of the Work during the preceding
guarter, or as soon thereafter as such
data becomes available.
A notice of completion which shall be
submitted within thirty (30) days of the
completion of any Scheduled Activity. Said
notice shall include a summary of Work
undertaken toward the completion of the
Scheduled Activity, any problems
encountered, and any modifications of Final
Submittals that were necessary for
completion.
Annual monitoring reports which shall
provide annual summaries of all monitoring
data gathered as part of the Work, whether
or not such data are required to be
gathered by this Consent Decree or the RAP.
Said reports shall be provided to the State
no later than March 31 for the previous

calendar year ending December 31.
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B. All records, documents, information, and raw
data of whatever kind, nature and description within the
custody or control of Defendants or Contractors relating to
performance of the Work at the Uravan Facility shall be
available at all times to the 0SC and any other representative
of the State designated in writing by the Attorney General of
Colorado or by the 0SC for inspection and copying.

C. Until completion of the Work and termination of
this Consent Decree, the Parties shall preserve, and shall
instruct their Contractors to preserve all records, documents
and information of whatever kind, nature or description
relating to performance of the Work which are not confidential
attorney-client communications. Upon completion of the Work
and termination of this Consent Decree, copies of all such
records, documents and information shall be delivered promptly
to the respective Parties.

D. Defendants shall submit to the appropriate
authority all reports and required documentation according to
the terms of all applicable Colorado and federal environmental
statutes, regulations, and licenses in addition to any report
regquired by this Consent Decree. A copy of every such report

and document shall be provided to the 0SC.

_29-



E. In order to comply with Section 121 (c) of
CERCLA, as added by Section 121(a) of SARA, Defendants shall
periodically review the Work undertaken and to be performed
pursuant to the RAP to assure that human health and the
environment are being protected by the implementation of the
RAP. Such review shall be accompanied by a written report
summarizing the results of such review. If such review and
report indicate, in the judgment of the State, that further or
additional remedial action is appropriate at the Uravan
Facility to avoid or abate an imminent and substantial
endangerment or which is necessary to protect the public
health and environment, the State may seek modification of the
RAP pursuant to Section VII of this Consent Decree, or, if
appropriate, proceed under Section XVI of this Consent Decree.
Such periodic review shall be undertaken every five (5) years
following commencement of the remedial program described by
the Consent Decree and RAP. The report of the first of such
reviews shall be submitted to the State on or before
January 30, 1992, and reports of subsequent reviews shall be
submitted to the State on or before January 30 of every fifth
vear thereafter until termination of this Consent Decree.

XII. SITE ACCESS AND RESTRICTIVE COVENANTS

A. Defendants agree to and shall provide
unrestricted access to all portions of the Uravan Facility,

excluding office areas but subject to the requirements of
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Paragraph XI(B), within the control of Defendants to the
State, its counsel, 0SC, and such agents or consultants as the
Attorney General and/or 0SC may designate in writing for the
purpose of overseeing and inspecting any and all activities or
conditions which have been or are being conducted and/or
addressed pursuant to this Consent Decree. In addition, the
Defendants shall use their best efforts to obtain unrestricted
access for the 0SC to any portions of the Uravan Facility for
which the Defendants have noncontrolling access.

B. Nothing herein shall be deemed to preempt, limit
or restrict in any way any and all rights to site access at
the Uravan Facility, including the right to inspect and copy
documents, take samples, and obtain evidence, which the State,
or any of its officers, agencies, departments or
instrumentalities may have pursuant to any and all applicable
laws or rules of procedure.

C. As a condition of entry pursuant to Paragraph A,
Defendants may require all visitors to the Uravan Facility to
identify themselves, present their credentials, comply with
sign-in procedures and to comply with all state and federal
statutes, including regulations of the United States Mine
Safety and Health Administration (MSHA), and to comply with
Defendants' health and safety regulations, plans and

procedures, and to acknowledge receipt of an advisement that
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certain hazards may exist at the Facility. Such advisement
shall not be in a form which waives or otherwise requires the
waiver of rights or claims otherwise cognizable under federal
or state statutory or common law. The Defendants' right to
require compliance with their health and safety regulations,
plans and procedures shall not be used to unreasonably impede
or interfere with the State's unrestricted right of access
granted pursuant to Paragraph A of this Section.

D. No property of the State or its consultants left
at the Uravan Facility shall be deemed a fixture and all such
property shall remain the property of the State or its
consultants.

E. Defendants shall exercise expeditiously their
best efforts to obtain title or patents from the United States
Bureau of Land Management (BLM) or other federal agency
holding title to any property within the Uravan Facility.
Additionally, Defendants shall expeditiously apply for any
permits necessary for site access or to implement the Work
upon any land owned by BLM or other federal agency until such
title or patents can be obtained.

F. To the extent access to or easement over
property other than those portions of the Uravan Facility over
which Defendants hold any legal interest is reqguired for the

proper and complete performance of this Consent Decree,
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Defendants shall use reasonable efforts to gain access to or
easements over such property, and if necessary, the State
agrees to use reasonable efforts, consistent with its legal
authority, to assist Defendants in obtaining such access.

G. No conveyance of title, easement, or any other
legal interest in any portion of the Uravan Facility,
specifically but non-exclusively including all portions owned
by the Defendants, or either of them, which are more
particularly depicted in Appendix IIT, which is attached
hereto and incorporated by reference herein, shall be
consummated without a provision permitting the continued,
unimpeded operation and maintenance of all components of and
all structures and improvements resulting from or related to
the Work, the timely performance of any Work to be done
pursuant to this Consent Decree, and the unrestricted access
to the Uravan Facility granted to the State herein, and all
such conveyances of title and/or any legal interest in any
portion of the Uravan Facility shall contain a covenant to
permit such unrestricted access and the unimpeded operation
and maintenance of such structures and improvements and
performance of such Work. At least ninety (90) days prior to
any conveyance of title or any interest in all or any portion
of the Uravan Facility, the person(s) owning such property

and/or legal interest shall notify the State by registered
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mail of the intent of such person(s) to convey title and/or
any legal interest in such property. This notice shall
contain a detailed description of the legal interest and
property intended to be conveyed, an identification of and
current mailing address for the person(s) to whom such legal
interest will be conveyed, and an exact copy of the
provision(s) of the conveyance instrument permitting the
continued operation, maintenance, performance and unrestricted
access prescribed herein. The restrictions and obligations
set forth in this Paragraph G shall run with the land and
shall be binding upon any and all persons who acquire title or
any legal interest in all or any portion of the Uravan
Facility.

H. Defendants shall file for record, at their cost,
a copy of this Consent Decree and Appendices I and II in the
office of the Clerk and Recorder of Montrose County, Colorado
as an encumbrance upon all parcels comprising the Uravan
Facility. No other attachments to the Consent Decree need be
so filed, but shall be made available by the Parties for
public inspection. Defendants shall execute such instruments
and documents and pay such costs, if any, as may be required
to entitle the terms of this Consent Decree to be so recorded

and to operate as a covenant running with the land. Upon
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termination of this Consent Decree, the State shall record a

release of encumbrance(s) on the subject parcels.

XIII. DISPUTE RESOLUTION

A. In any dispute arising under this Consent Decree
or the RAP, the Parties shall attempt to resolve the dispute
by negotiations at first between the 0SC and SM; and if
unsuccessful, then, with counsel present if any Party so
requests, among designated representatives of the Parties
having authority to act on behalf of the Parties. If the
dispute is resolved informally, the Parties shall modify the
RAP in writing and/or jointly move the Court for an amendment
of this Consent Decree to reflect the agreement reached. The
initial informal dispute resolution period shall be thirty
(30) days. The Parties may, by mutual written agreement and
for good cause, extend the time for informal dispute
resolution by an additional ten (10) days. The total time
period for informal dispute resolution shall in no event
exceed forty (40) days. However, informal dispute resolution
need not be initiated if in the opinion of any Party to do so
would be futile, in which event a direct filing of a petition
to the Court pursuant to Paragraph B of this Section XIII may

be permitted.
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B. When a disputed issue cannot be resolved by the
process described in Paragraph A of this Section, any Party
may elect to file a petition in this Court for mediation or
adjudication of the matter in dispute. The petition shall
identify the issues in dispute, the reasons that the dispute
could not be resolved after reasonable effort or why informal
dispute resolution was thought to be futile, and the relief
sought by that Party. The other Parties shall file responses
or objections to the petition within 10 days of service of the
petition or within such greater or lesser time as the Court
shall order. All such petitions, responses and objections
shall be filed with the Court and served upon the other

Parties and the Special Master.

XIV. REFERENCE TO SPECIAL MASTER FOR MEDIATION AND
ADJUDICATION OF DISPUTES AND CONTEMPT

A. The Court hereby appoints Richard W. Dana of the
Judicial Arbiter Group (2919 Valmont Road, Suite 206, Boulder,
Colorado 80301) as Special Master to mediate and/or adjudicate
all disputes between the Parties, and motions for stay,
applications under Sections VII and XXVII, petitions for
abatement orders pursuant to Paragraph XVI(A) (2), and motions
for contempt, arising under this Consent Decree or RAP subject

to the conditions and limitations established herein.
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B. Upon Court Order or application for mediation by
either Party to which no timely objection is filed, the
Special Master shall promptly facilitate resolution of all
petitions for mediation filed pursuant to Paragraph B of
Section XIII. If a Party files an objection to mediation, the
petition for mediation shall be deemed a petition for
adjudication and the Special Master shall proceed pursuant to
subparagraph D of this Section. 1If mediation, once initiated,
is determined by any Party to be futile, the matter(s) in
dispute shall be referred back to the Court for adjudication
by petition of any Party. The Parties may procure the
attendance of witnesses before the Special Master by the
issuance and service of subpoenas as provided in Federal Rules
of Civil Procedure 45.

C. Except where expressly prohibited in this
Consent Decree or RAP (e.g., in Paragraphs XVI(A) (1) and (B)),
any Party opposing a unilateral determination by another Party
under this Consent Decree or RAP shall be entitled to invoke
the dispute resolution provisions of Sections XIII and XIV.

D. Upon application of any Party, or upon direction
of the Court, the Special Master shall promptly consider and
resolve all petitions for adjudication filed pursuant to
Paragraph B of Section XIII, motions for stay, motions for

contempt, petitions for abatement orders pursuant to
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Paragraph XVI(A) (2)

, and applications under Sections VII and

XXVII herein arising under this Consent Decree by conducting

hearings on all matters in dispute and making findings of

fact, conclusions of law and recommendations to this Court.

For this purpose, the Special Master has and shall exercise

the power to regulate all proceedings in every hearing before

him and to do all acts and take all measures necessary Or

proper for the efficient performance of his duties under this

Order of Reference.
Special Master may:

1.

Without limiting the foregoing, the

Require production before him of evidence
upon all matters in dispute, including the
production of all books, papers, vouchers,
documents, and writings in whatever form
stored or recorded applicable thereto;

Rule upon the admissibility of evidence;
Procure the attendance of witnesses before
him and put witnesses on oath and/or
himself examine them;

Call the Parties and/or their employees and

examine them upon ocath;
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5. Punish as for a contempt and subject to the
consequences, penalties, and remedies
provided in Federal Rules of Civil
Procedure 37 and 45 a subpoenaed witness or
a noticed party who, without adequate
excuse, fails to appear or give evidence as
required.

The Parties may also procure the attendance of witnesses
before the Special Master by the issuance and service of
subpoenas as provided in Federal Rules of Civil Procedure 45.

E. When a Party to an adjudicatory proceeding so
requests, the Special Master shall make a record of the
evidence offered and excluded in the same manner and subject
to the same limitations as provided in the Federal Rules of
Evidence for a court sitting without a jury. The cost of
recording and/or transcribing the proceedings shall be part of
the costs reimbursable to the Special Master as provided
below.

F. Each decision by the Special Master rendered in
the course of an adjudicatory proceeding shall be in writing
or stated orally on the record, and shall report the relevant
findings of fact, conclusions of law and recommendations. The
Parties stipulate and the Court hereby orders that the Special
Master's findings of fact shall be final and only guestions of

law arising upon the report shall thereafter be considered.
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G. The decisions of the Special Master rendered in
the course of an adjudicatory proceeding shall be final and
binding upon the Parties and enforceable as an order of this
Court unless any Party objects to the Special Master's
decision in whole or in part by applying to the Court for
judicial review within five (5) days after receiving the
Special Master's oral or written decision. Such application
for judicial review shall be in writing, served upon all
Parties and the Special Master and shall set forth
specifically the legal basis supporting the request for
judicial review and the relief desired. When a Party has
filed a timely application for judicial review, the Special
Master shall forthwith file transcripts and exhibits from
proceedings with the Court. If, in the decision being
reviewed, the Special Master makes a finding that the relief
recommended in his decision is appropriate to abate a
condition which may present an imminent and substantial
endangerment to public health, welfare or the environment, the
Special Master's decision shall not be stayed and shall be
binding upon the Parties unless and until it is modified or
rejected in whole or in part by the Court pursuant to a timely
application for judicial review. In all other cases in which

either Party has timely requested judicial review, the effect
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of the Special Master's decision shall, unless otherwise
ordered by the Special Master or the Court, be stayed pending
resolution by the Court.

H. Fees and expenses of the Special Master incurred
in connection with any adjudicatory proceeding hereunder shall
be deemed approved by the Court unless any Party presents an
objection to the Court within thirty (30) days following
submittal of the Special Master's invoice. Such fees and
expenses shall be paid by the Defendants within sixty (60)
days following submittal of the Special Master's invoice
unless it is finally determined that the State's position in
the relevant proceeding was unreasonable, in which case all
such fees and expenses not yet paid shall be paid by the State
and those which have been paid by Defendants shall be
reimbursed to Defendants by the State immediately. When the
Party whose duty it is to pay the Special Master's fees and
expenses pursuant to this paragraph has failed to do so within
sixty (60) days following submittal of the Special Master's
invoice, the Special Master shall be entitled to a writ of
execution against the delinquent Party.

I. The State's reasonable costs and attorneys' fees
incurred in connection with any adjudicatory proceeding
hereunder, including any application for reconsideration or

judicial review to the District Court, shall be paid to the
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State by Defendants within sixty (60) days of the final
resolution of such matter unless it is finally determined that
the State's position in the relevant proceeding was
unreasonable, in which case all reasonable costs and
attorneys' fees of all Parties shall be paid by the State. If
the State seeks reimbursement for its costs and attorneys
fees, it shall first submit to the Special Master and to
Defendants a detailed accounting of such costs and fees. At
the request of Defendants, the Special Master shall review the
State's costs and attorneys fees submittal, and determine the
reasonableness of such costs and fees and whether the State's
position was unreasonable.

J. Notwithstanding the provisions of Paragraphs H
and I of Section XIV, the State shall bear all costs of
adjudicatory proceedings if the State invokes the dispute
resolution process pursuant to Paragraph B(3) of Section VI,
Subpart One, or Paragraph B(3) of Section VI, Subpart Three;
or if any Party invokes the dispute resolution process with
respect to Paragraph C(4) of Section XXIV unless it is finally
determined that the Defendant's position in the relevant
proceedings was unreasonable in which case Defendants shall

bear their own costs and attorneys fees.
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K. In any proceeding involving contempt under this
Consent Decree or civil penalties sought by the State under
Section XVIII, the prevailing Party shall be entitled to
recover its reasonable costs and attorneys fees incurred in
connection with said proceeding. If the prevailing Party
seeks reimbursement for its costs and attorneys fees, it shall
first submit to the Special Master and to the other Party(ies)
a detailed accounting of such costs and fees. At the request
of any Party, the Special Master shall review such costs and
attorneys fees submitted, and determine their reasonableness.

L. The State shall pay half, and the Defendants
shall pay half, of the Special Master’'s fees and costs incurred
in any mediation proceedings hereunder and in other appropriate
general activities (which shall not include any adjudicatory
proceedings for which fees and costs are awarded pursuant to
paragraphs H through J of this Section XIV) of the Special
Master pursuant to this Order of Reference, which general
activities non-exclusively include the Special Master’s initial
review of this Consent Decree, the RAP and all other
attachments to it, and his initial site visit and tour. The
Special Master shall submit monthly invoices to the Court,
with copies to the Parties, for any month in which mediation
and/or other appropriate general activities pursuant to this

Order of Reference have occurred. The Parties shall have
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10 days from the date a Special Master’s invoice is mailed
within which to object in writing to all or part of that
invoice. If an objection to a Special Master’s invoice is
received, the Parties’ obligations to pay their respective
shares of the invoice shall be suspended unless and until the

invoice at issue is authorized by the Court.

XV. RELATIONSHIP OF STATE LICENSES AND PERMITS
TO THE CONSENT DECREE

A. Upon entry of this Consent Decree, the License
660-02S, which is by reference incorporated herein, shall
become final unless appealed by a non-party to this Consent
Decree, and Defendants shall be deemed to have waived their
rights to administrative and judicial review under state law;
provided, however, that if for any reason the conditions of
the License are modified at the conclusion of the public
comment period provided in Section XXXV, Defendants shall
retain all rights of review regarding such modification.

B. Enforcement of the provisions of the License

shall, at the option of the State, be under the provisions of
this Consent Decree or under applicable provisions of state
law; provided, however, that Defendants may elect to invoke
the dispute resolution provisions of Sections XIII and XIV

with respect to any notice of violation issued pursuant to
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§25-11-107, C.R.S. regarding any obligations imposed by the
RAP or Consent Decree to determine only whether a violation
has occurred. Any subsequent proceedings, at the option of
the State, shall be under the provisions of this Consent
Decree or under applicable provisions of State law.

C. Any future modification to the License which is
not inconsistent with the terms and conditions of this Consent
Decree or the RAP, initiated by either the State or the
Defendants, shall be subject to administrative and judicial
review procedures under state law. The State acknowledges
Defendants' right to raise substantive and procedural issues
of preemption by this Consent Decree before the state courts.
If any proposed modification to the License is inconsistent
with any provision of the RAP, then Defendants may invoke the
dispute resolution provisions of Sections XIIT and XIV with
regard to such modification only if a non-party to this
Consent Decree has not sought status as a party to such state
law proceeding. Such invocation shall be deemed a waiver by
Defendants of all rights of review pursuant to state law.

D. If any other permit issued by the State
prescribes terms and conditions which are not inconsistent
with the terms of this Consent Decree or RAP, then any review

of such permits shall be pursuant to state law. The State
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acknowledges Defendants' right to raise substantive and
procedural issues of preemption by this Consent Decree before
the state courts. If the terms or conditions of any such
permit are inconsistent with any provision of the RAP, then
Defendants may invoke the dispute resolution provisions of
Sections XIII and XIV with regard to such terms and conditions
only if a non-party to this Consent Decree has not sought
status as a party to such state law proceeding. Such
invocation shall be deemed a waiver by Defendants of all
rights of review pursuant to state law.

E. Notwithstanding the Defendants' right to invoke
the dispute resolution provisions of this Consent Decree
pursuant to Paragraphs C and D of this Section XV, such right
shall not foreclose any rights non-parties to this Consent
Decree may have under state law to receive public notice, or
to comment on, intervene in, or appeal from such permit

proceeding.

XVI. SPECIAL RESPONSE AUTHORITY

A. In the event that a condition at or from the
Uravan Facility may present an imminent and substantial
endangerment to public health, welfare or the environment, the

State may:
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Order Defendants to perform the Work in
compliance with this Consent Decree, and/or
implement actions appropriate to eliminate,
correct or mitigate the endangerment. No
stay of Defendants' obligation under this
Paragraph XVI(A) (1) shall be granted unless
Defendants establish that their failure to
perform any such obligation will not pose
an imminent and substantial endangerment to
the public health, welfare or environment.
If Defendants fail or refuse to perform
such Work and/or implement such actions in
accordance with the schedule contained in
the State's order, the State may, with
prior or contemporaneous notice to
Defendants, perform the Work and/or
implement such actions. In the event the
State performs such Work or implements such
actions pursuant to this paragraph, the
State shall be entitled to obtain the
monies determined necessary by the State to
perform the Work and/or implement such

actions from the Defendants, or if
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Defendants fail or refuse to timely provide
such monies, then from the Construction
Fund or instrument(s) pursuant to

Section XVII. Upon receipt of the State's
order or notice pursuant to this paragraph,
the Defendants may invoke the Dispute
Resolution provisions of Sections XIII and
XIV to examine only whether the activity
taken and/or whether the amount determined
and/or expended by the State was in fact
necessary and reasonable under the
circumstances. If the activity and
expenditure are finally determined to have
been reasonable under the circumstances,
the Defendants shall have no recourse
against the State and shall, within thirty
(30) days of the determination, replace any
funds removed from the construction fund or
posting established pursuant to

Section XVII herein so as to maintain the
amount of surety then required by Section

XVII. If the activity or expenditure is
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finally determined to have been
unreasonable under the circumstances, the
only relief available to Defendants under
this Consent Decree shall be the
reimbursement to Defendants of those monies
unreasonably taken or expended by the
State, together with any unexpended monies
and the reasonable costs of restoring any
portion of the Uravan Facility to its
condition prior to the State's mitigative
and/or corrective action, if appropriate.
Such sums shall be paid to the Defendants
within thirty (30) days of the final
determination. Nothing in this
subparagraph (1) shall be construed to
authorize any action prohibited by
Paragraph B of this Section; or

Seek, with notice to Defendants, upon a
forthwith hearing before the Special Master
or before this Court pursuant to

Paragraph D of this Section XVI, an order
compelling compliance with the Defendants'

obligation to perform the Work in
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compliance with this Consent Decree, and/or
to implement corrective and/or mitigative
actions necessary to abate the imminent and
substantial endangerment.
B. Whenever the State undertakes any part of the
Work, and/or corrective or mitigative action pursuant to
Section VI or Section XVI(A), Defendants shall not interfere
with, impede, or otherwise hinder or delay the State’'s
performance of such Work and/or actions. In the event that
the State undertakes any such performance, Defendants shall
have available only that relief which is specified in Section
XVI(A) and shall not be entitled to seek or obtain any other
order which interferes with, impedes or otherwise hinders or
delays the State's performance or access to the monies
described in Paragraph A of this Section. Nothing in this
Paragraph B shall be construed to limit or impair any rights
Defendants may have under federal or state law to seek,
following the final conclusion of the dispute resolution
process authorized by Paragraph A(l) of this Section,
appropriate relief based on activities or expenditures

undertaken by the State pursuant to this Section XVI.
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C. Whether or not an "imminent and substantial
endangerment" may exist in a particular case shall be
determined from an analysis of the facts and circumstances
prevailing in that case and applicable law. However, for
purposes of this Consent Decree only, the following acts,
omissions, or circumstances shall be conclusively presumed to
constitute and present an "imminent and substantial
endangerment . "

1. Failure or refusal of the Defendants to
comply with the requirements of any of the
following paragraphs of the RAP:

a. 5.0.1

b. 5.0.2

C. 5.1.1.2(3)

d. 5.1.2.2(2)

e. 5.4.3.2.1(7); orx

2. Any failure of the structural integrity of
the Tailings Piles or the crystal
repository in the Burbank Quarry.

D. In the event that the State determines that a
condition has arisen which may present an imminent and
substantial endangerment to the public health or welfare or
the environment because of a failure of a remedial action

component or an actual or threatened release of a hazardous
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substance from the Uravan Facility, the State may directly
petition, with notice to Defendants and without need to invoke
or exhaust any dispute resolution provision of this Consent
Decree, any court of competent jurisdiction for such relief as
may be necessary to immediately abate the danger or threat.
If the State so elects, it may in its petition seek direct
review by this Court and, in that event, the matter raised in
that petition shall not be deemed referred to the Special
Master without further specific Order of this Court.

E. Subject to the provisions of Section XV(B), the
State may also take other action within its authority under
Colorado or federal statutes, rules and regulations.

F. Absent a substantial breach of this Consent
Decree, the State shall not seek or solicit federal
participation or consultation in the implementation of the
remedy at the Uravan Facility pursuant to this Consent Decree,
which solicitation will operate to impose an additional

liability under CERCLA to Defendants for response costs.

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
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financial surety for 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;

-53-



On or before April 10, 1989, a sum shall be
added to the fund equal to the projected
cost of the regquired Work for the last
three quarters of 1990 and the first
quarter of 1991;

On or before April 10th of each succeeding
yvear, a sum shall be added to the fund
equal to the projected cost of the reguired
Work in the next succeeding twelve calendar
months for which the cost of Work has not
yvet 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 point, Defendants
may cease their annual contribution to the
fund, and may make withdrawals from the
fund as provided below, so long as the
amount retained therein provides Full

Surety to the State.

On and after April 10, 1989, Defendants must

post and maintain Full Surety by: (1) 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.
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C. In addition to the requirements of Paragraph A,
the Defendants, or either of them, shall, on or before
April 10, 1989, furnish to the State a Securities and Exchange
Commission Form 10-K if filed by the Defendants, or either of
them, or, if not, a certified financial statement for either
company's most recent fiscal year prepared by a licensed
auditor and the ungqualified 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 described in
subparagraph 2 below:

1. Either of the Defendants must have:

(a) Two of the following three ratios: a
ratio of total liabilities to net
worth less than 2.0; a ratio of the
sum of net income plus depreciation,
depletion and amortization to total
liabilities greater than 0.1; and a
ratio of current assets to current
liabilities 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

remaining projected cost of Work; and
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(c)

Tangible net worth of at least Ten

Million Dollars ($10,000,000.00); and
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 AAA, AA, or A as
issued by Standard and Poor's or Aaa,
Aa, or A as issued by Moody's; and
Tangible net worth at least 6 times
the current net present value of the
remaining projected cost of Work; and
Tangible net worth of at least Ten
Million Dollars ($10,000,000.00); and
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.
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The accounting terms used in this Paragraph
XVII(C) are defined in Appendix IV, which
is attached herewith and incorporated by
reference herein.

To maintain the agreement in effect, the
Defendants, or either of them, shall,
within 100 days after the end of each
fiscal year, provide the most recent form
10-K or certified financial statement, and,
in either case, an independent certified
public accountant's opinion of continued
compliance with the requirements of
Paragraph XVII(C) (1) or XVII(C) (2).

If a Defendant files a Securities and
Exchange Commission Form 8-K (change in
financial condition) with the Securities
and Exchange Commission, a copy shall be
provided forthwith to the State. If
neither Defendant is required to file Form
8-K, either Defendant shall report
immediately to the State any change in
financial condition which would be required
to be reported by a company filing a form

8-K. TIf the State has reason to believe
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that neither Defendant no longer meets the
requirements of Paragraphs XVII(C) (1) or
XVII{(C){2), it shall require the Defendants
to submit an updated independent certified
public accountant's opinion at the end of
the most recent fiscal gquarter.

If, based upon the information described in
Paragraph XVII(C) (5), the State determines
that neither of the Defendants complies
with the requirements of Paragraph
XVII(C) (1) or XVII(C)(2), the State shall
notify the Defendants by certified mail,
which notice shall contain reasonably
detailed written findings, and the
noncomplying Defendants, or either of them,
shall have thirty (30) days from receipt of
notice in which to substitute an acceptable
alternative surety arrangement, unless
granted more time by the State for good
cause or unless the Defendants have invoked
the dispute resolution provisions of
Sections XIII and XIV and obtained a stay
of their obligations under this Paragraph

C(6}).
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7. The provisions of this Paragraph C shall
not apply when under Paragraph A(4) of this
Section XVII, the amount of the
construction fund contains the amount
required to maintain Full Surety.

D. In the alternative to Paragraphs A and C, on or
before April 10, 1989, the Defendants, or either of them,
shall submit to the State a surety arrangement in the form of
an irrevocable letter of credit, surety bond, certificate of
insurance, other financial surety arrangement acceptable to
the State, or combination therecf for the amount required to
maintain Full Surety.

E. The Defendants, or either of them, may propose
to the State, on April 10, 1989, or at any time thereafter,
but not more frequently than once per twelve calendar month
period, as an alternative to Paragraphs XVII(A) and (C), or as
an alternative to Paragraph XVII(D), to attain and maintain
Full Surety, a surety arrangement which may consist of any
combination of the provisions of Paragraphs XVII(A), (C)
and/or (D). The State shall respond to any such proposal with
reasonably detailed findings not later than ninety (90) days
from receipt of Defendants' proposal.

F. If the Defendants, or either of them, elect to
furnish the surety arrangements described in Paragraph XVII (D)

or (E) which are acceptable to the State, the provisions of
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Paragraphs XVII(A) and XVII(C) shall be rendered null and void
and of no effect. The State, within thirty (30) days of
notice from Defendants, shall confirm liguidation to the bank
or other financial institution(s) holding the construction
fund, with a copy to Defendants, to enable Defendants to
ligquidate the construction fund described in

Paragraph XVITI(A).

G. The amount necessary to attain Full Surety, and
the adequacy of the financial assurance instruments under this
Section XVII, shall be determined by CDH within one hundred
twenty (120) days of the State's approval of plans and
specifications submitted by Defendants pursuant to Section VI,
Subpart One of this Consent Decree and annually thereafter
following review by the State of proposed changes to cost
estimates which shall be submitted to the State by the
Defendants by June 30 of each year (commencing in 1989). The
State shall complete its review and shall respond to such cost
estimates within sixty (60) days of its receipt of such
estimates. Cost estimates may be annually adjusted upward or
downward as current circumstances, including, but not limited
to, inflation and technology, require. Each such
determination by CDH of the amount necessary to attain Full
surety and of the adequacy of the financial assurance

instruments shall, together with the underlying calculations
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and rationale, be served upon Defendants. Each such
determination shall be final and binding upon the Parties and
Defendants shall have sixty (60) days in which to adjust the
appropriate financial instruments, unless Defendants invoke
the dispute resolution provisions of this Consent Decree
within ten (10) working days after service by certified mail
of such determination upon them.

H. The State shall be entitled to obtain monies
from the construction fund and/or instruments established by
this Section XVII upon tendering to Defendants and/or their
surety(ies) a written demand for a sum certain signed by the
Attorney General and the Executive Director of CDH, which
demand asserts that (i) a condition at or from the Uravan
Facility may present an imminent and substantial endangerment
to the public health, welfare, or the environment and that
Defendants have failed or refused to timely implement
corrective actions deemed appropriate by the State; (ii) the
Defendants have failed or refused to timely provide the
demanded sum certain; and, (iii) the demanded sum is necessary
to the State's performance of the Work and/or appropriate
corrective or mitigative actions. The existence of a
condition which may present an imminent and substantial
endangerment may be the subject of dispute resolution between

the Parties as provided in Paragraph XVI(A); however, the
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actual existence of such a condition shall not be deemed or
construed as a condition precedent to the surety's obligation
to honor the State's demand for the sum certain. Monies
obtained by the State prior to expenditure shall be retained
in an escrow account as provided in Paragraphs J and K of this
Section XVII.

I. Following the conclusion, favorable to the
State, of any dispute resolution proceeding in which the State
alleges that Defendants have failed to comply with any of
their obligations imposed by this Consent Decree, the State
cshall be entitled to an order authorizing the State to obtain
the sums determined necessary to the State's performance of
all or part of the Work and/or appropriate corrective or
mitigative actions from the construction fund and other
instruments established by this Section. Monies obtained by
the State prior to expenditure shall be retained in an escrow
account as provided in Paragraphs J and K of this
Section XVIT.

J. If any portion of Full Surety being provided to
the State is through a cash construction fund managed by
Defendants and (i) neither Defendant makes deposits to such
fund as and when required by this Section, or (ii) neither
Defendant tenders to the State the amount demanded within

fifteen (15) days following receipt of a demand by certified
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mail which complies with Paragraph H of this Section, then the
Defendants shall transfer, unless a stay of such obligation
has been granted through the dispute resolution provisions of
Sections XIII or XIV, all monies in such construction fund
into an escrow account with an independent third party agent
selected by the Defendants and approved by the State, and
shall add to the account the amount required to achieve Full
Surety. Defendants shall give preference to a third party
agent in Colorado, provided such agent is rated in one of the
two highest categories by a nationally-recognized rating
service. Administration of such escrow account shall be
subject to the terms and conditions of this Consent Decree.
In the event the Defendants fail or refuse to transfer the
construction fund as and when required by this paragraph, the
State shall be entitled, upon filing of a sworn certificate of
such failure with this Court, to a Writ of Execution for the
entire amount required to achieve Full Surety pursuant to
Paragraph C(7) of this Section, which amount shall be
deposited into an independent escrow account selected by the
State.

K. In the event that an escrow fund is created
pursuant to this Section XVII, the independent escrow agent
shall invest and reinvest the principal and income of the fund

and keep invested as a single fund, without distinction
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between principal and income in Eligible Investments as
described in Appendix IV, or in other investments approved in
advance by the Parties. In investing, reinvesting,
exchanging, selling and managing the fund, the agent shall
discharge his duties with respect to the fund solely in the
interest of the Parties and with the care, skill, prudence and
diligence under the circumstances then prevailing which
persons of prudence, acting in a like capacity and familiar
with such matters, would use in the conduct of an enterprise
of a like character and with like aims. The agent shall
provide quarterly statements to the parties regarding the
status of the escrow fund.

L. All letters of credit, surety bonds,
certificates of insurance and other financial instruments
posted pursuant to this Section shall contain a provision
regquiring direct payment to the State of the amount demanded
up to the face amount of each such financial instrument within
15 days following (i) receipt of a demand by certified mail on
the financial institution and on the Defendants which complies
with Paragraph H of this Section or (ii) presentation by
certified mail to Defendants and the financial institution of
an order obtained pursuant to Paragraph I of this Section
authorizing the State to obtain a sum certain and the State's

certification that the Defendants have failed to pay to the
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State such sum certain as ordered. In the event that some or
all of the Full Surety being provided to the State is in the
form of financial tests pursuant to Paragraphs C or E of this
Section, and the amount demanded by the State exceeds the
surety available in other (i.e., non-financial test) forms
pursuant to Paragraphs A, D, or E of this Section, then
Defendants shall pay to the State within 15 days following the
receipt of a written demand as provided by Paragraph H or I of
this Section the full amount demanded less any amounts paid by
other surety instruments. In the event the Defendants fail or
refuse to pay such amount as and when required by this
paragraph, the State shall be entitled, upon filing of a sworn
certificate of such failure with this Court, to a Writ of
Execution for the unpaid amount.

M. So long as Full Surety as annually determined
pursuant to Paragraph G of this Section meeting the provisions
of Paragraphs A and C, D, or E is maintained, Defendants shall
be entitled to the withdrawal of funds or the reduction of the
amount of any financial instrument in excess of Full Surety.
If an escrow account has been established pursuant to this
Section XVII, whenever the funds in such amount exceed Full
Surety, Defendants, upon written notice to the State and the
independent third party agent, may obtain the release of any

funds in excess of Full Surety. Whenever under this

—65-



Paragraph M the Defendants seek the withdrawal or release of
funds, or a reduction in any financial instrument, the State
shall, within thirty (30) days of notice from the Defendants,
take any and all actions necessary to effect such withdrawal,
release, or reduction in excess of Full Surety.

N. In the event the State obtains monies from the
construction fund or other instruments established in
accordance with Paragraph J to perform all or part of the Work
and/or appropriate corrective or mitigative actions, the State
three (3) months after initiation of the Work, and for every
three (3) month period thereafter until completion, shall
provide the Defendants with an accounting of expenditures and
shall, upon completion, provide the Defendants with all
unexpended monies, if any.

0. In projecting costs of the Work for purposes of
this Section, Defendants shall include costs of mill
decommissioning.

P. Upon determination by the State that the Work
has been satisfactorily completed in accordance with Subpart
Three of Section VI and Section XXXIII of this Consent Decree,
and the License, and upon transfer of the site to the State or
to the United States pursuant to the Uranium Mill Tailings
Radiation Control Act of 1978, PL 95-604, 92 Stat. 3021, the

Defendants shall be immediately released from their
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obligations to provide Surety for Performance as described
this Section, and the State shall take any and all actions
necessary to effect the withdrawal, release, transfer, or

ligquidation of any outstanding surety arrangement.

XVIII. STIPULATED PENALTIES

A. In the event Defendants, or either of them,

in

violate the following provisions of this Consent Decree, the

violator(s) shall pay to the State of Colorado a stipulated
civil penalty for each day of each such violation in the
following specific amounts:
1. Twenty-five hundred dollars ($2,500.00)
the first calendar day, five thousand
dollars ($5,000.00) per day for calendar

days two (2) through seven (7) inclusive

for

’

and ten thousand dollars ($10,000.00) per

succeeding calendar day in which there i
violation of Paragraph 5.0.1 or 5.0.2 of

the RAP;

S a

2. Five thousand dollars ($5,000.00) per day

for calendar days one (1) through seven
inclusive, and ten thousand dollars
($10,000.00) per succeeding calendar day
which there is a violation of

Paragraph 5.0.3(1) of the RAP;

-67-

(7)

in



3. Five thousand dollars ($5,000.00) per day
for calendar days one (1) through seven (7)
inclusive, and ten thousand dollars
($10,000.00) per succeeding calendar day in
which there is a violation of
Paragraph 5.0.3(2) of the RAP.
B. The stipulated penalties set forth in
Paragraph A of this Section shall be paid within ten (10) days
of Defendants' receipt of a written demand from the State for
payment of such penalties unless Defendants shall have invoked
in writing the dispute resolution provisions of Sections XIITI
and XIV prior to the deadline for payment. The demand
required by this paragraph shall be served upon Defendants by
certified mail and shall describe the provisions allegedly
violated, the facts constituting the violation and the date(s)
on which such vicolation allegedly occurred. Payment of the
penalties set forth in this Section shall be by certified
check made to the order of "Treasurer, State of Colorado"
tendered to the Office of the Colorado Attorney General for
payment into the "Hazardous Substance Response Fund"
established by Colorado Revised Statutes §25-16-104.6.
C. In the event that the State demonstrates a
pattern of violations by the Defendants of other provisions of

the Consent Decree or Remedial Action Plan and Final
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Submittals thereunder, the State may petition the Court for
establishment of a schedule for stipulated future penalties,
or any other sanctions which the Court may deem appropriate.
D. The Parties agree and the Court hereby finds
that the provisions of this Section, which are designed to
protect the public health, welfare and environment by
deterring significant violations of this Consent Decree, are
integral and essential to both the Parties' desire and the
Court's Order that the provisions of this Consent Decree be to
the maximum extent achievable self-executing and self-
enforcing. The Parties agree and the Court hereby Orders that
the stipulated penalties described in Paragraph A of this
Section are not to be suspended in whole or in part. The
Defendants agree and the Court hereby finds that the
Defendants have waived all rights they may have to contest the
amount or imposition of the stipulated penalties described in
Paragraph A of this Section, subject only to the affirmative
defense that the event(s), conduct, or circumstance(s) giving
rise to the violation described in the State's demand did not
in fact occur, which affirmative defense may be raised only by
filing with the Court and Special Master and serving upon the
State, a written petition for adjudication pursuant to
Sections XIII and XIV of this Consent Decree within ten (10)

days of service of the State's demand pursuant to Paragraph B
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of this Section. Defendants' petition shall set forth the
factual basis upon which their assertion of the affirmative
defense provided herein rests. If Defendants timely file such
a petition, all stipulated penalties not specifically rejected
by the dispute resolution process shall be paid on or before
the tenth (10th) day following final resolution of the dispute
pursuant to Sections XIII and XIV of this Consent Decree.

E. Upon tender of any stipulated penalty pursuant
to this Section and acceptance thereof by the State,
Defendants shall be deemed to have been subject to a civil
enforcement action for that violation and shall not thereafter
be subject to any additional civil penalty or other sanction
for that violation. However, nothing herein shall be deemed
to limit or preclude the State from seeking or any court of
competent jurisdiction from granting appropriate injunctive
relief to compel remedial or corrective action or compliance
with the provisions of this Consent Decree and applicable law.

F. Failure to pay the penalties as and when due
pursuant to this Section shall entitle the State to a Writ of

Execution for the full amount then due and owing.

XIX. MUTUAL RELEASE AND COVENANT NOT TO SUE

A. Except as specifically provided hereafter in
subparagraph B of this paragraph, upon compliance by

Defendants with Sections XXII, XXIII, and XXIV hereof and
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posting of Full Surety by Defendants, the State hereby
releases and covenants not to sue Defendants as to all:

(i) common law claims; (ii) civil, state and federal statutory
claims and causes of action under provisions of CERCLA and
other environmental statutes and/or regulations and/or other
environmental laws administered and enforced by the State or
available to be asserted by the State; and (iii) claims by the
State for natural resource damages within the state which have
been, or could have been asserted against Defendants as of the
effective date of this Consent Decree, arising out of all
matters which were raised relating to or arising from the
Uravan Facility. Upon the release and covenant not to sue by
the State described above, Defendants hereby release and
covenant not to sue the State as to all: (i) common law
claims; (ii) claims for monetary damages; and (iii) civil,
state and federal claims and causes of action under provisions
of CERCLA and other environmental statutes and/or regulations
available to be asserted by Defendants which have been, or
could have been asserted against the State as of the effective
date of this Consent Decree, arising out of all matters which
were raised relating to or arising from the Uravan Facility.
This Paragraph XIX(A) shall not be construed as a release of
any Defendant who does not make all payments and postings
required by this Consent Decree or as a release or covenant
not to sue any other person or entity not a party to this

Consent Decree.
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B. This Mutual Release and Covenant Not to Sue
shall not apply to the following:

1. Failure to perform the Work or failure to
meet the requirements of this Consent
Decree or the RAP; or

2. Any liability under common law and/or state
and federal statutes and regulations
arising from the off-site disposal of waste
materials taken from the Uravan Facility;
or

3. Complaints, cross-claims, counterclaims,
and/or third-party complaints between and
among the State and/or Defendants in, or
arising out of, any private action brought
by any private (nongovernmental) person or
entity not a party to this litigation; or

4. Any costs incurred by the State as a result
of the exercise of their response authority
under federal or state statutes due to a
release or substantial threat of a release
at or from the Uravan Facility or the
Impacted Area as a result of the failure of
Defendants to perform the Work or meet the

requirements of this Consent Decree and the
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RAP whenever the Defendants have failed to
undertake such response after reasonable
notice; or

Any damages incurred by the State as a
result of any release or substantial threat
of release of hazardous substances at or
from the Uravan Facility or the Impacted
Area which results from failure(s) of the
Defendants to perform the Work or meet the
requirements of this Consent Decree and the
RAP; or

Defendants' rights under state law to
administrative and/or judicial review of
State action relating to the issuance,
denial or modification of any license or
permit, except as such rights have been
waived as provided in Paragraphs XvV(a), (C)
and (D) of this Consent Decree; or

The right of Defendants to seek
contribution from the State in the event of
the filing of a suit by the United States
for natural resource damages under CERCLA.

Nothing herein shall be deemed a waiver of
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the State's rights, if any, under the

Eleventh Amendment to the United States

Constitution.

Nothing within this Consent Decree shall be

construed to limit the authority of the

State to undertake any action against

either Defendant or both of them in

response to or to recover the costs of
responding to conditions at or from the

Uravan Facility or Impacted Area which may

present an imminent and substantial

endangerment to the public health, welfare
or the environment resulting from or in
connection with:

(a) Either the occurrence and/or discovery
after execution by the Parties of this
Consent Decree of (i) previously
unknown or undetected conditions at or
from the Uravan Facility; or (ii)
other previously unknown or new facts;
or (i1ii) scientific knowledge
regarding the toxicity of conditions

at the Uravan Facility; or
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(b) Conditions caused by the
implementation of the Remedial Action
Plan or this Consent Decree;
provided, however, that the State has first
made a good faith effort to provide
Defendants, or either of them, with the
opportunity to implement a response to the
conditions, which response is both timely
and appropriate in the opinion of the

State.

XX. RESERVATION OF RIGHTS

The Parties reserve the right to assert claims and
defenses against any non-parties to this Consent Decree
including the United States and, without limitation, the right
to seek payment, reimbursement or contribution from non-
parties to this Consent Decree for actions taken or to be

taken under the RAP or this Consent Decree.

XXI. INDEMNIFICATION

Defendants agree to indemnify the State from all
claims by non-parties to this Consent Decree which arise from
the acts or omissions of Defendants, their agents,

Contractors, consultants, and employees in carrying out
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activities at the Uravan Facility required by or undertaken
pursuant to any provision of this Consent Decree. For
purposes of this Section only, "non-parties to this Consent
Decree" shall be deemed to include officers, agents and
employees of the State. This indemnification does not extend
to that portion of any such claim or cause of action
attributable to the negligent acts or omissions of the State
or its officers, agents, contractors, consultants or

employees.

XXII. RESPONSE COSTS

A. In accordance with the payment schedule
prescribed in Section XXV, the Defendants shall reimburse the
General Fund of the State through the "Hazardous Substance
Response Fund" created pursuant to C.R.S. §25-16-104.6, Seven
Hundred Twenty-five Thousand Dollars ($725,000.00) for its
costs of response and remedial action relating to the remedial
investigation, development of the RAP, and any other
activities conducted prior to, and during the course of, this
litigation, excluding License renewal and inspection fees, in
increments as specified in Appendix V, Allocation of Monetary
Payments, attached hereto and incorporated by reference

herein. The amount due pursuant to this paragraph shall be
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reduced by Two Hundred Sixteen Thousand, Four Hundred and
Eighty Dollars ($216,480.00) as a credit for sums already paid
by Defendants to the State and its Contractors pursuant to the
Memorandum of Understanding of December 5, 1985, and shall be
further reduced by Eight Thousand Five Hundred and Twenty
Dollars ($8,520.00) as a credit for sums paid by Defendants to
contractors for costs incurred in the development of the joint
groundwater investigation program.

B. In accordance with the payment schedule
prescribed in Section XXV, the Defendants shall pay the State
Five Hundred Thousand Dollars ($500,000.00) for deposit to the
"Hazardous Substance Response Fund" created pursuant to C.R.S.
§25-16-104.6 for the State's response costs to be incurred at
the Uravan Facility after date of entry of this Consent Decree
in connection with the State's oversight of the Work,
excluding License renewal and inspection fees, in increments
as specified in Appendix V. Response costs to be incurred for
which payments shall be made as described herein do not
include License amendments and inspection fees to be charged
by CDH in connection with Defendants' Radioactive Materials
License, monitoring costs incurred by the Defendants, nor the
Long Term Care Fund which is required by regulations of the

United States Nuclear Regulatory Commission and Colorado
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Department of Health. The obligation for all such costs
remains with the Defendants and is not limited by this Consent
Decree.

C. Any amount paid by Defendants to the USEPA or
any other federal agency for response costs incurred or to be
incurred with regard to the Uravan Facility pursuant to an
administrative or court order under CERCLA, the liability for
which response costs are attributable to a failure by the
State to conduct appropriate oversight of Defendants'
implementation of the RAP, shall be credited against
Defendants' obligation to pay future response costs pursuant

to Paragraph B of this Section.

XXIII. NATURAL RESQURCE DAMAGES

In accordance with the payment schedule prescribed in
Section XXV, the Defendants shall compensate the State for
damage to natural resources, including the costs of assessment
of such damages by payment to the State for deposit in the
"CERCLA Recovery Fund" created pursuant to C.R.S. §25-16-201
the amount of One Million Dollars ($1,000,000.00) in

increments as specified in Appendix V.
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XXIV. CONTRIBUTIONS

A. In accordance with the payment schedule
prescribed in Section XXV, the Defendants shall contribute to
the "Hazardous Substances Response Fund" created pursuant to
C.R.S. §25-16-104.6 a total sum of Five Hundred Twenty-five
Thousand Dollars ($525,000.00) to be paid in increments as
specified in Appendix V. The amount due pursuant to this
paragraph shall be reduced by Two Hundred Twenty-five Thousand
Dollars ($225,000.00) as a credit for sums already paid by
Defendants to Contractors for costs incurred in development of
the joint groundwater investigation program. This credit is
in addition to the credits recited in Paragraph XXII(A) of
this Consent Decree.

B. Within 90 days following entry of this Consent
Decree, Defendants shall convey to the State of Colorado,
Department of Natural Resources, Colorado Natural Areas
Program, in fee simple, certain mineral patents located in
secs. 1, 2, 11, 12, and 13, T47N, R17W, N.M.P.M., all in
Montrose County, Colorado. The State, through the Department
of Natural Resources, shall convey said property for
preservation as a natural area to The Nature Conservancy, a
non-profit corporation organized for the purpose of
preserving, protecting, and enhancing certain lands, waters,

and other natural features as natural areas. Within 60 days
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of the transfer to The Nature Conservancy and upon the
Department of Natural Resources' acceptance of the Articles of
Designation required under C.R.S. §36-10-108, the property
shall be designated as a Colorado Natural Area pursuant to
C.R.S. §36-10-108. The Defendants shall indemnify the State
from all liability under the common law, doctrines of public
nuisance, strict liability, toxic tort, and ultrahazardous
activities, and all State and federal statutes and
regulations, including CERCLA, which liability directly or
indirectly arises out of, is related to, is connected with, or
is attributed to Defendants' operations on, or discharges
and/or releases from, to or through the subject land.

C. Defendants shall make an area of the Uravan
Facility selected by the State which is within Defendants'
ownership available to the State at no cost for disposal of
some or all of the low-level radioactive waste materials
located at the Denver Radium Site and the Colorado School of
Mines, at any time during the ten (10) years following entry
of this Consent Decree. Appendix VII, which is attached
hereto and is by reference incorporated herein, lists the
location of these sites. Management of those waste materials,
including transportation, disposal, operation and maintenance,
shall be at no cost to Defendants. As a precondition to

allowing the disposal of such waste materials at the Uravan
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Facility, Defendants shall only be entitled to: (i) receipt of
written notice of the State's election to Defendants; (ii) an
opportunity for consultation on the governmental plans for
disposal of the waste and operation and maintenance of the
resulting facility; (iii) receipt of all Requests for Proposal
and an opportunity to bid on all work relating to such waste
materials including the transportation and disposal of such
waste materials, and the operation and maintenance of any
resulting facilities; (iv) the execution of a Covenant Not to
Sue Union Carbide Corporation and Umetco Minerals Corporation
by the United States and the State in regard to the
transportation and disposal of the named waste materials (but
such Covenant Not to Sue shall not govern releases or
discharges caused by an affirmative act or acts of Defendants,
or either of them), and Defendants' acceptance of such a
Covenant shall not be unreasonably withheld; and
(v) indemnification for any liability related to such
materials, except to the extent such liability is caused by or
results from an affirmative act or acts of Defendants, or
either of them. If such election by the State is made:

1. The State and/or such other entities as the

State may designate shall, at their
expense, design and conduct the

construction, operation and maintenance of
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a permanent disposal unit which will not
allow the commingling of the radioactive
wastes from the Denver Radium Site and
Colorado School of Mines with the waste
materials at the Uravan Facility. Such
disposal unit shall meet or exceed the
requirements of all applicable Colorado and
federal statutes, rules, and regulations.
The State and such other entities as the
State may designate shall, at their
expense, transport and dispose of the
radioactive wastes from the Denver Radium
Site and Colorado School of Mines in
accordance with applicable State and
federal statutes, rules, and regulations.
The State shall not assess Defendants for
the regulatory costs assoclated with any
License amendment or part thereof or for
the cost or any portion of the cost of any
regulatory inspections or oversight which
is attributable to the disposal of the
radiocactive wastes from the Denver Radium

Site and Colorado School of Mines.

-82-



4, Disposal of the waste materials from Denver
Radium Site and Colorado School of Mines
shall be planned and accomplished in a
manner and timeframe so as to avoid
interference with operations of the Uravan
Facility, or implementation of the remedial
measures or schedules defined by the RAP.
If interference does occur, the Defendants
shall be entitled to a revision of the RAP
to the extent that a revision is necessary
on account of the interference. If
agreement cannot be reached as to such
revision, the Parties shall be subject to
the dispute resolution provisions of
Sections XIII and XIV of this Consent
Decree.

D. Defendants shall convey to the Water
Conservation Board, Department of Natural Resources, State of
Colorado, within ninety (90) days of entry of this Consent
Decree, the right of appropriation for power purposes decreed
for The San Miguel River Ditch No. 222, in the amount of 240
c.f.s., priority No. 286 in Water District 60, decree dated
October 22, 1926, with a historic date of appropriation of

April 28, 1914.
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E. In addition to the foregoing, in order to assure
that present and future water users in the San Miguel River
Basin are protected during the course of remedial activities,
Defendants shall establish a trust consisting of surface and
groundwater rights. This trust, which is created by the
Uravan Water Trust agreement attached hereto as Appendix VI,
and incorporated by reference herein, will be administered for
the benefit of those lawful users of valid water rights on the
San Miguel River System (including tributary groundwater) who,
in the determination of the trustees, have demonstrated that
the Defendants' operations, disposal practices or remedial
activities at the Uravan Facility have created water guality
conditions which materially impair the ability of those users
to put those rights to their decreed use(s). Upon final
termination of mill operations and completion of remedial
activities, the Defendants will convey these water rights to
the State.

F. Defendants shall join with the State in any
necessary change of use proceeding as a coapplicant relating
to the water rights described in the preceding Paragraphs D
and E. If any of the water rights described in Appendix VII
are subsequently judicially decreed abandoned or listed as
abandoned by the Division Engineer for Water Division No. 4,
Defendants shall employ reasonable efforts to have such decree

or listing reconsidered or rescinded.
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XXV. PAYMENT SCHEDULE

The sums to be paid by Defendants for response costs
incurred by the State as described in Paragraph XXII(A),
response costs to be incurred by the State as described in
Paragraph XXII(B), natural resource damages as described in
Section XXIII, and contributions as described in Section XXIV
are to be paid by certified check made to the order of
"Treasurer, State of Colorado" tendered to the Office of the
Colorado Attorney General for distribution into the fund(s)
designated in this Consent Decree. The total amounts and
schedules for payment as described in those Sections recited
hereinabove are as follows:

A. One Million Seventy-five Thousand Dollars
($1,075,000.00) to be paid on or before
December 1, 1986, or thirty (30) days
following the entry of this Consent Decree,
whichever is later.

B. Six Hundred Thousand Dollars ($600,000.00)
to be paid on or before December 1, 1987,
less a credit of Four Hundred Fifty
Thousand Dollars ($450,000.00).

C. Three Hundred Fifty Thousand Dollars
($350,000.00) to be paid on or before

December 1, 1988.
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D. Five Hundred Twenty-five Thousand Dollars
($525,000.00) to be paid on or before
December 1, 1989.

E. Ninety Thousand Dollars ($90,000.00) to be
paid on or before December 1, 1990.

F. Fifty-Thousand Dollars ($50,000.00) to be
paid on or before December 1, 1991.

G. Fifty Thousand Dollars ($50,000.00) to be
paid on or before December 1, 1992.

H. Ten Thousand Dollars ($10,000.00) to be

paid on or before December 1, 1993.

XXVI. WORK RELATED COMMUNICATIONS AND NOTICES

A. The 0SC shall notify each of the following
agencies of his/her appointment as OSC and liaison role
between these agencies and Defendants with respect to the Work
at the Uravan Facility. Communications between each of these
agencies listed herein and Defendants with respect to the
Uravan Facility shall be made so as to include the OSC.

Office of Health Protection
Colorado Department of Health

Water Quality Control Division
Colorado Department of Health

Radiation Control Division
Colorado Department of Health
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Air Quality Control Division
Colorado Department of Health

Wildlife Division
Colorado Department of Natural Resources

Mined Land Reclamation Division
Colorado Department of Natural Resources

Colorado Geological Survey
Colorado Department of Natural Resources

Board of Land Commissioners
Colorado Department of Natural Resources

Colorado Natural Areas Program
Colorado Department of Natural Resources

Division of Water Resources
Colorado Department of Natural Resources

Water Conservation Board
Colorado Department of Natural Resources

Bureau of Land Management

United States
United States

Mine Safety &
United States

United States

United States

Department of Interior
Environmental Protection Agency

Health Administration
Department of Labor

Department of Energy

Nuclear Regulatory Commission

and any other governmental agency which becomes involved

pursuant to the provisions of Paragraph B of this Section.

B. Whenever

Defendants receive a notice of an

administrative action regarding environmental matters at the

Uravan Facility which notice does not, on its face, indicate
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delivery to the 0SC, Defendants shall provide the 0SC with a
copy. The 0SC shall contact the sending agency to notify it
of his/her role pursuant to this Consent Decree.

C. Whenever, under the terms of this Consent
Decree, notice is reguired to be given, notice shall be deemed
complete upon mailing, as evidenced by postmark or date of
hand delivery.

D. Nothing in this Consent Decree is intended to,
or shall, preempt the notification requirements of any
applicable Colorado or federal statute, regulation, license or
permit.

E. Whenever, under the terms of this Consent Decree
notice is required to be given, a report or other document 1is
required to be forwarded by one Party to another, or service
of any papers or process is required, it shall be directed to
the following individuals at the addresses specified below

until further written notice:

As to the State of Colorado.

(a) Office of the Colorado Attorney General
CERCLA Litigation Section
1560 Broadway, Suite 250
Denver, Colorado 80202

(b) Colorado Department of Health
Director, Radiation Control Division
4210 East 1llth Avenue
Denver, Colorado 80220
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(¢c) Uravan On-Site Coordinator
Colorado Department of Health
4210 East 1llth Avenue
Denver, Colorado 80220
(or other address as specified in writing)

As to the Defendants.

(a) Union Carbide Corporation
Law Department
0l1ld Ridgebury Road
Danbury, Connecticut 06817
Attention: Carol L. Dudnick

(b) Holme Roberts & Owen
1700 Broadway, Suite 1800
Denver, Colorado 80290
Attention: Henry W. Ipsen

(c) Umetco Minerals Corporation
1600 Ute Avenue
P. 0. Box 1029
Grand Junction, Colorado 81502
Attention: J. F. Frost

XXVII. AMENDMENTS TO THIS CONSENT DECREE

The Parties may jointly petition the Court for
amendment of this Consent Decree. Absent agreement by and
among the Parties, no disputed application for amendment of
this Consent Decree shall be presented by the Parties or any
of them to the Court for consideration unless such action is
authorized under Section VII(B) and/or such application has
been in the first instance presented to the Special Master for
dispute resolution and his decision and recommendation has
been received by the Court, or unless the Court's de novo

consideration of an application for amendment is recommended
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by the Special Master. No amendment to this Consent Decree
(not including the RAP) shall be granted unless such amendment
is reasonably necessary to effectuate the purposes of the
negotiated settlement; or, to protect the public health and
welfare or, unless performance of any requirement of this
Consent Decree has been rendered impossible by any
subsequently enacted, modified or promulgated federal or state
law, regulation or permit. Any proposed amendment determined
by the State to be major shall be submitted for the
appropriate public comment prior to its entry as an order of
the Court. Every amendment to this Consent Decree shall be in
writing and approved by Court Order and shall have as its
effective date the date on which such amendments are approved

by the Court.

XXVIII. COMPLIANCE WITH APPLICABLE_ LAW

A. Defendants shall comply with all pertinent
regquirements of 40 C.F.R. Part 192, Subpart D as specified in
Sections 4.2.2(9) and 5.4.3.2.2 and Figure 4.2.2-1 of the RAP.

B. For purposes of determining compliance with
Paragraph A of this Section and the regulations referenced
herein, the Court hereby finds that the concentration limits

of hazardous constituents for groundwater protection as
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required by 40 C.F.R. §192.32(a) (2) [as that Section
incorporates 40 C.F.R. §§264.92, 264.93, 264.94] are those
which are set out in Table 5.4.3.2-2 of the RAP.

C. For purposes of determining compliance with
Paragraph A of this Section and the regulations referenced
herein, the Court hereby finds that the compliance point
described in and required by 40 C.F.R. §192.32(a) (2) [as that
Section incorporates 40 C.F.R. §§264.92 and 264.95] is as
defined in Paragraph 5.4.3.2.2(1) of the RAP.

D. Following State approval of design, construction
and installation of evaporation ponds, as described in
Paragraphs 4.2.2(9) and 5.1.1.2(4) of the RAP, any subsequent
leak from the evaporation ponds shall not be used as evidence
of an inadequate design, construction, or installation.
However, nothing herein shall be construed to limit the State,
where otherwise authorized by this Consent Decree, from
undertaking appropriate corrective action, or to require the
Defendants to undertake appropriate corrective action to
prevent the migration of hazardous constituents or hazardous
substances to adjacent subsurface soils or groundwater or
surface water, or to ameliorate the consequences of such
migration. Nothing herein shall be construed to limit the
obligation of Defendants to pay stipulated penalties as
described in Section XVIII in the event of a failure to

undertake appropriate corrective action to stop or prevent the
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migration of hazardous constituents or hazardous substances to
adjacent subsurface soils or groundwater or surface water.

E. The Parties agree, and the Court hereby finds
that the remedial action described in the RAP requires a level
or standard of control for all hazardous substances or
pollutants or contaminants which will attain all legally
applicable or relevant and appropriate standards,
requirements, criteria, or limitations, including standards,
requirements, criteria and/or limitations under the following
statutes, and regulations promulgated thereunder:

Clean Air Act, 42 U.S.C. §7401, et seqg.

Federal Water Pollution Control Act, as amended by the
Clean Water Act, 33 U.S.C. 81251, et seq.

Solid Waste Disposal Act, as amended by the Resource
Conservation and Recovery Act and the Hazardous and Solid
Waste Amendments of 1984, 42 U.S.C. §6901, et sed.

Uranium Mill Tailings Radiation Control Act of 1978,
Pub. L. No. 95-604, 92 Stat. 3021 (1978) (codified as amended
at 42 U.S.C.§2014 and scattered sections thereafter and at
42 U.S.C. §7091-42)

Atomic Energy Act, 42 U.S.C. §2011, et seq.

Safe Drinking Water Act, 42 U.S.C. §8§300f-300j-10, as
amended by Pub. L. No. 99-339, 100 Stat. 642 (1986)

Toxic Substances Control Act, 15 U.S.C. §2601, et seq.

National Environmental Policy Act of 1969, 42 U.S.C.
§4321, et seqg.

Rivers and Harbors Appropriation Act of 1899, 33 U.S.C.
§401, et seq.
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Endangered Species Act of 1973, 16 U.S.C. 81531, et seq.
Fish and Wildlife Coordination Act, 16 U.S.C. §8§661-666cC

National Historic Preservation Act, 16 U.S.C. §470, et
seq.

Hazardous Materials Transportation Act, 49 U.S.C. §1801,
et seqg.

Surface Management regulations under General Mining Laws,
43 C.F.R. Subpart 3809

Colorado Air Quality Control Act, Colo. Rev. Stat.
§25-7-101, et sed.

Colorado Water Quality Control Act, Colo. Rev. Stat.
§25-8-101, et sedq.

Colorado Hazardous Waste Act, Colo. Rev. Stat. §25-15-101,
et seqg.

Colorado Radiation Control Act, Colo. Rev. Stat.
§25-11-101, et seqg.

Colorado Solid Wastes Disposal Act, Colo. Rev. Stat.
§30-20-101, et seq.

Colorado Groundwater Management Act, Colo. Rev. Stat.
§37-90-101, et seqg.

Historical, Prehistorical, and Archaeological Resources,
Colo. Rev. Stat. §§25-80-401 to -410

Colorado Mined Land Reclamation Act, Colo. Rev. Stat.
§34-32-101, et seg.

F. The Parties acknowledge and the Court finds that
the Consent Decree was lodged within thirty (30) days
immediately following enactment of the Superfund Amendments
and Reauthorization Act of 1986, Pub. L. 99-499,

100 Stat. 1613 (SARA). The Court finds that, if the

provisions of Section 121 of CERCLA, as added by
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Section 121(a) of SARA, are applicable to this Consent Decree,
then the provisions of Section 121(b) (2) of SARA are also
applicable to this Consent Decree. To the extent Section 121
of CERCLA is applicable to this Consent Decree, the remedial
action to be undertaken by Defendants pursuant to the
provisions of the Consent Decree and RAP shall comply to the
maximum extent practicable with the cleanup standards of
Section 121 of CERCLA, to the extent such standards are
legally applicable or relevant and appropriate under the
circumstances presented by any release or threatened release
from the Uravan Facility.

G. The Parties agree and the Court finds that the
provisions of Section 121(b) (1) (A)-(G) of CERCLA, as added by
Section 121 (a) of SARA, were taken into account in the
assessment of alternative remedial actions which preceded the
selection of the remedial action prescribed in the RAP. The
Court further finds that the remedial action selected will
attain a degree of cleanup of hazardous substances, pollutants
and contaminants at or released from the Uravan Facility which
assures protection of human health and the environment.

H. The Parties agree and the Court hereby finds
that, in the context of presently existing technologies and
their costs and availability, the remedial action described in
the RAP is designed to limit radiation exposures to a level

which is as low as 1is reasonably achievable.

-94- (12/19/86)



XXIX. EFFECT OF SUBSEQUENTLY ENACTED OR
PROMULGATED STATUTES OR REGULATIONS

A. Any reference to a statute or regulation which
is made in this Consent Decree is to said statute or
regulation in effect as of the date of entry of this Consent
Decree.

B. In the event that any Party asserts that a
subsequent enactment, amendment, or promulgation of any
federal or state statute or regulation is applicable and if
any Party determines that such statute or regulation may
directly or indirectly impose an obligation which differs from
or is inconsistent with any obligation imposed by this Consent
Decree or RAP, any Party may seek appropriate modification of
any Party's obligation(s) pursuant to Sections VII and/or
XXVII. Any modification requested pursuant to this Section
shall be subject to the dispute resolution provisions of
Sections XIII and XIV.

C. In the event any Party seeks a modification of
the RAP or amendment of the Consent Decree, pursuant to
Paragraph B of this Section, Defendants shall proceed in
compliance with the RAP, but may seek a stay of any obligation
under the Consent Decree or RAP affected by or relating to the

requested modification, provided, however, that no stay shall
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be granted unless Defendants establish that their failure to
perform any scheduled obligation will not pose an imminent and
substantial endangerment to the public health, welfare or

environment.

XXX. CERCLA AND THE NATIONAL CONTINGENCY PLAN

A. The Court finds that the site investigation and
analysis of remedial alternatives undertaken by the Parties
has complied with and is consistent with the requirements of
40 C.F.R. §§300.68 and 300.71(a) (2) (A) of the NCP.

B. The Court finds that the scoping of response
actions during the remedial investigation and development and
initial screening of alternatives, detailed analysis of
alternatives, and selection of remedy has complied and is
consistent with the reguirements of 40 C.F.R. §§300.68 and
300.71(a) (2) (B).

C. The Court finds that the Remedial Action
provided for in the RAP and Consent Decree is the "appropriate
extent of remedy" as defined and required by 40 C.F.R.
§§300.68(i) (1) and 300.71(a) (2) (11) (C).

D. The Court finds that the response costs expended
or to be expended by the State and/or Defendants at or
relating to the Uravan Facility are recoverable under CERCLA
as amended and are consistent with, and are not inconsistent

with, the NCP.
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E. The Court finds that all actions taken or

omitted by Response Action Contractors as defined in §119(e)
of CERCLA, as added by Section 119 of SARA, pursuant to the
RAP or Final Submittals are to be afforded the protection
provided in §119(a) of CERCLA, as added by Section 119 of
SARA. For purposes of this paragraph (E), the term "Response
Action Contractor" specifically excludes the Defendants unless
the Defendants, or either of them, act as a Response Action
Contractor for purposes of Paragraph XXIV(C) of this Consent

Decree.

XXXI. NATIONAIL PRIQRITIES LIST

Upon successful completion of the Work, the State
agrees to use its best efforts to obtain deletion of the

Uravan Facility from the National Priorities List.

XXXII. USE OF DECREE

This Consent Decree has been negotiated and executed
by the State and Defendants in good faith to avoid further
expensive and protracted litigation and to assure the
protection of the public health, welfare and the environment
at and near the Uravan Facility. This Consent Decree is a
settlement of claims which were vigorously contested, denied
and disputed as to validity and amount. Execution of this

Consent Decree is not an admission of liability or fault as to
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any issue which has been or could have been raised in this

litigation. Except as provided in Section XVIII herein, the
payments and contributions made herein by Defendants are not
and do not constitute penalties, fines, or monetary sanctions

of any kind.

XXXIII. TERMINATION

A. When Defendants believe that their obligations
under this Consent Decree have been satisfied and that the
Work has been completed, they shall petition this Court for
termination of this Consent Decree, which shall then
terminate, subject to the exceptions stated below, one hundred
eighty (180) days thereafter unless the State objects within
that period of time. Any such objection shall be subject to
the dispute resolution provisions of Sections XIII and XIV.

B. Termination of this Consent Decree shall not
affect the provisions of IV(G), XII(G), XIX, XX, XXI and
XXIV(C); provided however, that the provisions of Paragraph
XIX(B) (8) shall terminate with respect to those areas or sites
within the Uravan Facility which are transferred to the United
States or to the State pursuant to the provisions of the
Uranium Mill Tailing Radiation Control Act of 1978, PL 95-604,

92 Stat. 3021 (1978), and regulations promulgated thereunder.
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XXXIV. RETENTION OF JURISDICTION

Subject to the provisions of Section XXXIII, this
Court shall retain jurisdiction over the Parties and this
Consent Decree for purposes of ensuring compliance with its
terms and provisions, to consider amendments under
Section XXVII, and to adjudicate disputes as provided in

Section XIV of this Consent Decree.

XXXV. EFFECTIVE DATES

This Consent Decree, together with all appendices, is
to be submitted for public comment immediately upon execution
by the Parties in accordance with the State's Community
Relations Plan. This Consent Decree shall not become
effective until a thirty (30) day comment period expires, all
comments received have been duly considered by the Parties and
jointly submitted to the Court together with responses and/or
mutually agreed amendments to this Consent Decree, RAP, and
License. This Consent Decree shall become effective upon the
date of its entry by the Court; provided, however, that if the
State elects to effect a major modification to the License
pursuant to any public comment submitted during the thirty-day
comment period provided for in this Section, Defendants shall

have the right to withdraw from this Consent Decree.

-99-



THE PARTIES HERETO ENTER INTO THIS FINAL CONSENT
DECREE, ORDER, JUDGMENT AND REFERENCE TO SPECIAL MASTER, AND

SUBMIT IT TO THE COURT FOR ITS APPROVAL.

DATED this 19thday of December 1986.

O THE PLAINTIF

RIGHARD D. LAMM DUANE WOODARD
Gowernor, State of //Att
Collorado

. . Vi“~“w——J¢LT\' Naile 5564}/(r771

0. /\///9/%{@

Colorado

THOMAS VERNON, M.D. , WARD KENISRN, Deputy '

Executive Director, ' Attorney Geheral
Colorado Department of Health
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/:/ z 4/‘7««»‘/2 7/</”€’/ | SO

JACQUELINE H. BERARDINI
_MICHAEL C. DONOVAN
Assistant Attorneys General
CERCLA Litigation Section
One Civic Center Plaza

1560 Broadway, Suite 250
Denver, Colorado 80202
Telephone: (303) 866-4343
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FOR THE DEFENDANTS:

o7 (e J)/

= "CDAYTON STEPHERSON

Vice Chairman and Chief Financial
and Administrative Officer,

Union Carbide Corporation

o //J/

NF V. MCMILLEW
President, Umetco
Minerals Corporation

L n sl Dok

CEROL L. DUDNICK
Law Department
Union Carbide Corporation

HENRY W~APSEN )
Holme RoOb€& Owen
1700 Broadway, Suite 1800

Denver, Colorado 80290
Teleohone: (303) 861-7000
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ORDPR, JUDGMENT AND REFERENCE TO SPECIAL MASTER

THIS MATTER having come before the Court upon the
Parties’ request for entry of this Consent Decree, and the
Court having fully reviewed this matter, the public comments
submitted, and the Parties’ responses thereto, it is hereby

FOUND that the terms and provisions of this Consent
Decree in their entirety, and all documents appended hereto
which are incorporated by reference in this Consent Decree,
represent a fair, reasonable, and equitable settlement of all
matters which have been raised between the Parties to this
litigation, including all matters pertaining to Radiocactive
Materials License 660-02S; and it is therefore

ORDERED that the foregoing CONSENT DECREE together
with all Appendices and all their terms and conditions are
adopted by the Court and made an Order, and Judgment of this
Court and disputes are referred to the Special Master of this

Court as further detailed herein.

DONE this & 3 day of j,@éx , 19% Nuare

MO Tuve To  Feb, (2, (77

BY THE COURT:

{ the

dC\k° the (///ﬂ

1. the u“der‘fi: v Conrt Ear\- 1 %
y S s

P it L oadg.dad .-
‘:\._.':,:__\‘.’:"‘-.:A"_.‘,;;_"-‘_'"-. -.._, J m R carrlgan
ST /United states Dist Judqe
L I ‘ / or the District of Colorado
_ A
1LCEQQ»¥/>;
2z [ A
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1.0 INTRODUCTION

1.1 BACKGROUND

The existing Union Carbide Corporation/Umetco Minerals
Corporation (UCC/Umetco) Uravan Facility is located on the valley
floor of the San Miguel River and on two benches of Club Mesa to
the west of the San Miguel River canyon, approximately fifty (50)
miles southwest of Grand Junction along State Highway 141 (Figure
1.1-1). Since UCC/Umetco began operations at the Uravan
Facility, the mill has processed over ten million tons of
uranium-vanadium ore. During this time, operations have produced
in excess of ten million tons of tailings, millions of gallons of
waste liquid raffinate, raffinate crystal residue (primarily
hydrated ammonium sulfate), and other milling wastes containing
radioactive materials (uranium, radium, thorium), metals
(selenium, aluminum, arsenic, cadmium, zinc and others) and other
inorganic contaminants (ammonia, nitrate, sulfates and others) .
Table 1.1-1 shows the chemical composition of the solid waste
materials and Table 1.1-2 shows the chemical composition of the

ligquid waste at Uravan.

Since approximately the 1950's, aspects of the Uravan
operations have been partially regulated by federal and State
government permits and licenses. Additionally, until 1970, Union

Carbide produced uranium pursuant to contracts with the United
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TABLE 1.1-1 CHENHCALCOMPOMTKHQOFSOL”)URAVAN\NA§H€MATHUAL

Tailings Pond 2 Tailings Pond 3

NEUTRALIZATION
POND SLUDGE SLIMES BEACH SLIMES BEACH SPRAY AREA 2 SPRAY AREA 4 SPRAY AREA 8

PARAMETER, mg/kg STNO1 STTO2A STT02B STT03C AVE STT3A,B CRYSTALS CRYSTALS CRYSTALS
Al 51800 1470 406 2270 301 50700 50100 30000
As 360 51 39 83 15.5 180 112 470
Ba 52 241 222 235 141 8.4 1.1 13
B <2 1.8 0.5 <2 0.85 <0.4 <0.4 <2
cd 27 5.2 3 4 2.25 2.1 0.9 9
Ca 140000 39300 6100 72500 2545 11300 2620 30200
Cr <2.5 <0.5 <0.5 <2.5 <0.5 55 62 <2.5
Co 46 2.3 1.1 6 0.45 1.4 0.4 9
Cu 383 30 178 29 14 49 19 249
Fe 32100 1560 1080 2800 538 18900 8790 88700
Pb 52 259 142 264 108 14 <2.5 91
Mg 14000 1700 260 2970 97 173 1398 1330
Mn 620 34 14 66 <0.5 5.4 <0.5 46
Mo 33 81 31 144 32.5 58 43 125
Ni 450 12 4 18 <1 <1 <1 15
P 1180 93 <6 <30 <6 330 62 1450

2330 850 290 1130 295 8la20 6030 22800
Ag 4 3.3 1.3 6 0.85 1.2 0.3 4
Na 10500 530 92 800 40.5 162 92 300
SR 148 141 34 261 23.5 80 16 250
Ti 71 235 64 520 75 49 25 130
v 1200 831 235 1490 193.5 529 145 1750
Zn 931 134 199 92 88.5 9.2 3.4 69




TABLE 1.1-1 cont.

Tailings Pond 2

Tailings Pond 3

NEUTRALIZATION
POND SLUDGE SLIMES BEACH SLIMES BEACH SPRAY AREA 2 SPRAY AREA 4 SPRAY AREA §

PARAMETER, mg/kg STNO1 STTO2A STTO2B STT03C AVE STT3A,B CRYSTALS CRYSTALS CRYSTALS
S0, 180000 410000 330000
Cl - 27 84
NH, 8800 9300 6200
NO, 0.6 6 0.6
NCO; , CO, ND ND ND
Gross alpha, pci/g 1080 3200 1320 4600 830 520 120 1040
Gross beta, pci/g 360 3000 1050 4400 620 290 100 560
Th-230, pci/g 890

U-nat, pci/g 22 21 45 73 64 1.6 1.9 4.7

Data from ERI 1986 Baseline Study




TABLE 1.1-2 CHEMICAL COMPOSITION OF URAVAN LIQUID WASTE AND CONTAMINATED GROUNDWATER

CLUB CLUB CLUB CLUB

RAFFINATE RAFFINATE RANCH PONDS RANCH PONDS  RANCH PONDS  PRECIPITATES  ATKINSON CREEK RANCH DITCH CLUB RANCH CLUB RANCH CLUB RANCH CLUB RANCH CLUB RANCH

1974-1980*1 19842 1972-19743 1974-1980% 19842 @ CR PONDS @ CR PONDS 1986’ WELL #9 WELL #10 WELL #5 WELL #2A WELL #2
PARAMETERS 1986° 1986° 1978°% 1978° 25’ 19842 56° 1984% 100’ 19847
METALS, mg/1l
Al 5611 2893 4806 17320 2.87 564 1.0 4200
As 25 45 63 <0.05 0.8 <1.0 <1.0
Ba <0.2 0.2 34.2 0.07 <0.01 0.10 0.07
B 2.6 0.168 0.19
cd 2.8 7.0 10.5 0.008 0.51 0.4 4.8
Ca 546 674 623 14113 79.7 82.9 640 660 475 395 439
Cr 21 4.0 6.0 <0.005 0.17 0.14 38
Co 35.9 0.016 1.16
Cu 21 30.8 44.5 168 0.097 4.33 0.13 57
F 410 190 46 2
Fe 3183 4008 4465 8037 0.12 15.1 0.38 230 56.4 0.33 10.8
Pb 1.3 1.1 32.7 <0.25 <0.05 0.68 2.3
Mg 6722 7291 10932 51051 133 1500 6600 15800 3600 1806 1808
Hg 0.17 <0.095
Mn 131 145.8 246.5 964 0.96 44 .8 119 350 186 17.2 5.53
Mo 0.019 5.5 18 <0.005 <0.01
Ni 17.9 0.12 7.2
P 397 <0.3 2.3
K 910 1100 2507 14.2 12.3 272 480 67.7 238 368
Ag 0.076 0.091 1.5 <0.003 <0.006 0.05 0.11
Na 2747 1958 4747 18153 102 610 2050 5650 3540 768 753
Se 1.8 7.7 <0.1 0.2 2.62 0.39 <0.01
SR 57 2 0.43
Ti 36 <0.002 <0.004
\% 82 244 0.003 0.43 <0.02 21
Zn 141 0.19 5803 230 300 630 0.231 20.2 21 174 81.9 3.08 0.32
MACRO CHEMISTRY, mg/1l
TDS 114536 93099 141949 45626 153028
pH 2.1-3.1 2.19 1.7-3.3 ~2 6.51 3.48
S0, 82008 62851 100343 375000 32301 76249 49660 15940 16760
c1 2455 2236 4633 10919 1700 7863 3400 1260 1630
NH, 2625 6436 4015 15895 57 145 2390 1220 2030
NO; 724 939 807 140 27 10
NCO; + CO; 2000 <1.0 <1.0 1590 2180
RADIOLOGICALS, pCi/1l
Ra-226 678 66 631 270 54.47 45.96 2.6 0.49 0.4
Th-230 114000 35300 165000 16200 148 3.0 1152 115 6.5 9.3
U-nat 4750 1500 8780 16000 30.6 961 11.170 2700 530 530
Pb-210 3530 1340 8.2 2.8 2.6
Po-210 44 1250
Gross Alpha 344
Gross Beta 245

International Engineering Company, 1982. Average of data collected between 12/31/74 and 1/8/80.

UCC, Annual Environmental Monitoring Data Review, 1985. Fresh Raffinate, Sampled 6/6/84.

Jones, Environmental Operating and Reporting Requirements, 12/1/78. Club Ranch Pond Liquid, average of data from six ponds collected between March, 1972 and December, 1974.
International Engineering Company, 1982. Average of data for six ponds collected between 12/31/74 and 1/8/80.

ERI Logan, 1986. Average of 11 precipitate samples taken adjacent to or on six Club Ranch Ponds, January, 1986. Sample sites STR01-10.
ERI Logan, 1986. Single grab sample. Atkinson Creek flowing only adjacent to Club Ranch Ponds, January 1986. Sample site AACOL.
ERI Logan, 1986. Single grab sample. Flowing ditch adjacent to Pond 5, January, 1986. Sample site SARO1.

Dames and Moore,
Dames and Moore,

VI N R A L~ VYR R

1978.
1978.

Monitor well between road and Club Ranch Ponds.
Monitor well between Club Ranch Ponds and San Miguel River.



States. Mining, milling and waste disposal practices have

resulted in:

. wind and surface water dispersal of the tailings
materials and the uncontrolled release of radon from
the Tailings Piles.

. Seepage of contaminated liquids into soils and
groundwater from several areas in the mill complex and
waste disposal areas.

. Concentrations of large quantities of wastes in
locations which pose a risk to public health and the

environment, based on considerations of the potential
for release of hazardous materials to the environment.

The impact of Uravan operations on the natural resources of
the State of Colorado (State) precipitated the filing of Civil
Action 83-C-2384 against UCC/Umetco by the State. The State and
UCC/Umetco subsequently assigned representatives to attempt to
develop an agreement regarding remedial actions at Uravan. The
joint group developed a Remedial Action Plan (RAP) on the basis
of (1) a review and reassessment of previous reclamation and
other studies performed for UCC/Umetco and reviewed by the State,

and (2) analysis of additional data from recent field work.

Remedial activities pertaining to removal of contaminated
solids from certain discrete areas on the site and to the
tailings disposal areas are substantially based upon previous
UCC /Umetco commitments in the 1984 Colorado Radioactive Materials

Licensing proceedings. Additional action requirements pertain



to: (a) contaminated solids on Club Mesa and in the town of
Uravan and adjacent areas, a borrow area on Club Mesa, and the
Burbank Quarry, an area designated to be a permanent raffinate
crystal repository; and (b) contaminated liquids, including

hillside and toe berm seepage, tailings liquids and groundwater.

This document presents the developed Remedial Action Plan

(RAP) for cleanup and reclamation of the Uravan Facility.

1.2 SCOPE

The scope of this RAP is to describe the remedial activities
to be conducted by UCC/Umetco. The remedial activities must
comply with the State's prescribed permitting, inspection,
monitoring and certification requirements. This RAP does not
include Final Plans and Specifications, which will be developed
by UCC/Umetco and submitted to the State for approval prior to

construction.

The following major areas (Figure 1.1-1) which contain

contaminated solids shall be subject to remedial action:

. ATKINSON CREEK CRYSTAL DISPOSAL AREA: This is a
covered, unlined repository containing raffinate
crystals, adjacent to Colorado Highway No. 141.

. CLUB RANCH PONDS: These are six (6) unlined
evaporation ponds containing primarily raffinate

10



crystals and ponded liguids located adjacent to and
above the San Miguel River.

. RIVER PONDS: These are seven (7) settling ponds,
containing settled solids and tailings, constructed
adjacent to the San Miguel River.

. TAILINGS PILES: These are three (3) Tailings Piles
containing over 10,000,000 tons of tailings located on
Club Mesa.

. CLUB MESA AREA: This area includes two (2) clay-lined

storage ponds, a neutralized sludge storage area, an
area which was used for the spray evaporation of
raffinate liquid and an adjacent area of soils
contaminated by spray from the evaporation procedure.

. MILL AREAS: These areas consist of the A- and B- Plant
areas, an ore stockpile area, a barrel storage area, a
heap leach site, a yard (bone yard) for scrap
equipment, and adjacent contaminated materials.

. TOWN AND ADJACENT AREAS: These areas consist of the
Uravan town, town dump, adjacent drainageways (Atkinson
Creek, San Miguel River, Hieroglyphic Canyon, and dry
washes) and remnant waste materials previously used in
near-site construction activities.

Ancillary areas which will be impacted by the remedial

activities include:

. THE BURBANK QUARRY: This is a borrow pit for rock and
random fill to be used during cleanup and reclamation
activities, and is the designated final repository site
for raffinate crystals.

. BORROW AREA ON CLUB MESA: This is the primary borrow
source for clayey soils and random fill.

The cleanup and disposal of contaminated liguids shall also

be subject to remedial actions. Contaminated liquids subject to

remedial actions include tailings seepage (hillside and toe
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berm), tailings dewatering liquids, ponded liguids, surface

runoff, and groundwater.

The description of remedial activities includes:

. A brief discussion of UCC/Umetco's operations at each
contaminated area and observed impacts on the
environment.

. A description of remedial activities and cleanup

criteria. Remedial activities include cleanup and
reclamation of affected areas where applicable.

. A description of requisite assessments and engineering
activities.

. Schedule for implementation of the RAP.

] Requisite quality control/quality assurance (QC/QA),

monitoring, performance evaluation and inspection.

In accordance with the schedule in this RAP, UCC/Umetco

shall provide prior to construction Final Plans and

Specifications for all remedial activities and a Quality

Control/Quality Assurance, Monitoring and Performance Evaluation

Plan for approval by the State. The State will develop an
Inspection and Certification Plan for remedial activities at
Uravan. UCC/Umetco shall perform all remedial activities in
accordance with the plans, specifications and procedures
prescribed by these documents. Where the RAP is silent on
specific matters routinely addressed by applicable licenses and
permits, implementation will be according to the licenses and

permits. However, the terms and conditions of such licenses and
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permits shall be consistent with the provisions of the RAP.

Immediately after UCC/Umetco completes remedial activities
at each area, UCC/Umetco shall prepare and submit to the State a

Final Construction Report. This document shall include as-built

drawings, gquality control surveys and test results, and
construction surveillance information. State approval of the
Final Construction Report for a given area shall signify
completion of construction activities in accordance with Approved

Final Plans and Specifications.

Prior to termination of the Consent Decree, UCC/Umetco shall

prepare and submit to the State a Certification Report. The

Certification Report shall contain an explanation and assessment
of cleanup and reclamation activities conducted in accordance
with the provisions of the RAP and with statutes, rules and
regulations, licenses and permits rendered applicable under the
RAP or Consent Decree. State approval of the Certification
Report shall signify UCC/Umetco's completion of remedial
activities in accordance with the RAP and Consent Decree, and
statutes, rules and regulatory licenses, and permits rendered

applicable under RAP or Consent Decree.
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2.0 REGIONAL SETTING

2.1 PHYSTIOGRAPHY

The existing UCC/Umetco Uravan Facility is located in the
Club Mesa area to the west of the San Miguel River Canyon and
along the river canyon floor as shown on the vicinity map on

Figure 2.1-1.

Uravan is in the eastern part of the Canyonland section of
the Colorado Plateau Physiographic Province (See Figure 2.1-2).
The topography of this region is primarily canyons and mesas.
This landscape is the result of downcutting of the principal
streams which drain the region and accompanying lateral cliff
retreat along the canyon rims. Resistant sandstone units which
cap the mesas in the Uravan area are the Dakota and Burro Canyon
formations and the Salt Wash member 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 Creek, and Tabeguache Creek.

Geomorphic processes that have led to the present day
landscape started as the result of regional uplift during the
Miocene or Pliocene ages, about 10 to 25 million years ago.

River downcutting has resulted in local relief between the San
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Miguel River and the bordering mesas of about 900 feet.
Downcutting has been more or less continuous. However, several
episodes of river aggradation, associated with Quaternary glacial
periods, have also occurred, but have been relatively minor and

short-lived in comparison with continued river downcutting.
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2.2 METEOROLOGY

Meteorological conditions in the Uravan area are described
in detail in Section 2.7 of the Environmental Report by Dames and
Moore (1978) and in Section 2.8 of the Report by Gibbs and Hill
(1982). Additionally, weather observations at Uravan have been
performed by UCC/Umetco personnel since August 1972. Data
records include daily maximum and minimum temperatures, daily
precipitation, and continuous records of wind direction and wind
speed. These records and data may be consulted if additional

detail is needed.

The monthly mean and extreme temperatures recorded at Uravan
are indicated in Table 2.7-1 of the report by Dames and Moore
(1978) . The annual mean temperature during the period of record
was 52.2°F (11.2°C). The annual mean maximum temperature at
Uravan was 68.4°F (20.2°C) and the annual mean minimum was 36.1°F
(2.30°C). Extreme temperatures recorded at Uravan during the
period of record show a minimum of -10°F (-23.3°C) which occurred
in January 1974 and a record maximum of 106°F (41.1°C) which

occurred in July 1976.

Annual and monthly mean and monthly and daily extreme
precipitation values from Uravan are listed in Table 2.7-2 of the

report by Dames and Moore (1978). The annual average total
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precipitation received 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, and an annual minimum of 8.0
in. (20.4 cm) was recorded in 1976. The maximum monthly
precipitation recorded at Uravan was observed in October 1972
when 5.9 in. (14.9 cm) of precipitation was recorded, and the
minimum monthly precipitation was received in June 1974 when only
0.03 in. (0.07 cm) was recorded. During the period of record,
the greatest single daily precipitation amount was 1.25 in. (3.2

cm), occurring on July 24, 1977.

Winds at Uravan are strongly influenced by the San Miguel
River Valley. The highest frequency wind directions generally
parallel the river valley and are from the southeast. Winds from
this general quadrant were observed 59 percent of the time during
the period of record (Dames and Moore, 1978). These winds
represent the drainage flow of air that occurs generally during
the night and early morning hours. Winds flowing up the river
valley from the northwest were observed 24.9 percent of the time.
These winds generally occur during the late morning and afternoon
or after a frontal passage. The annual mean wind speed is

approximately 4.4 mph (1.95 m/s).

Studies in the Uravan area have shown the net evaporation

rate for the entire year to be approximately two (2) gallons per
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minute per acre (gpm/acre) oOr approximately 36 inches per year
(91 cm/year) .

Severe weather in the area is usually in the form of intense
rainfall or hail, both resulting from thunderstorms. The ten-
year storm is estimated to be 1.3 to 1.5 inches of rainfall
within six hours and the 100-year storm consists of 2.9 to 3.3

inches of rainfall within 24 hours (Gibbs and Hill, 1978, Table

2.8-5). The thunderstorm season OCCUrsS during late spring and
summer. Probable maximum precipitation (PMP) for a local six-
hour event is estimated to be 9.7 inches. Strong winds and

hailstorms may accompany thunderstorm activity.

2.3 REGIONAL GEOLOGY

Regional geology and geologic history of the Uravan area are
described in detail by Dames and Moore (1978}, International
Engineering Company, Inc. (1981) and Chen & Associates, Inc.
(1983). These reports may be consulted if more detailed
information is desired than is presented in the following

summary .

Stratigraphy: About 18,400 feet of relatively flat-lying

pPaleozoic and Mesozoic-age sedimentary rocks underlie the Uravan
area. A stratigraphic column of the formations present at Uravan

is shown on Figure 2.3-1. This sedimentary section consists of
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Age

Strgtigeophic
unir

Thics.(ft.)

Chovacteriatics

Age

Strotigrophic
uUnit

Thick. {f1.)

JURASSIC

MESOZOIC

TRIASSIC

Morrison Formation

+400

MORRISON FORMATION, BRUSHY BASIN MEMBER: C(Clay
{bentonitic) shale with somec interbedded sand-
stone and conglomerate lenses. Some thin lime-
stone beds. White, gray, rusty-red and buff
sandstone and varigated shale.

Cnaroctaristics

1300

MORRISON FORMATION, SALT WASH SANDSTONE MEMBER:
Predominantly sandstone with some interbedded
shale. Colors as above.

Son Rotfosl Group

Glen Conyon Group

10% 20-110 ] #0-100

SUMMERVILLE FORMATI|ON:
shale.

Thin-bedded mudstone and
Red, gray, green and brown.

ENTRADA SANDSTONE /CARMEL FORMAIION: Fine-grained,
massive, crossbedded sandstone, orange, buff and
white underlain by sandstone and mudstone, red.

+80

NAVAJO SANDSTONE: Discontinuous outlier lenses
of fine-grained, crossbedded sandstone. Buff
and gray.

|
/

KAYENTA FORMATION: Irregqularly bedded shale,
siltstone, and fine to coarse-grained sandstone,
red, buff, gray and lavender.

$200

WINGATE SANDATONE: Massive, crossbedded, thick-
bedded, fine-grained sandstone, reddish brown.

+200

CHINLE FORMATION: Silstone with interbedded
lenses of sandstone, shale, and limestone-pebble,
clay-pellet conglomerate, lenses of quartz-
pebble conglomerate at base, reddish color.

330-800

MOENKOPI FORMATION: Upper Unit: ripple-bedded
shale. Middle Unit: arkosic sandstone and
conglomerate. Lower Unit: indistinctly-bedded
mudstone. Gypsum occurs in seams and veins and
in beds near base, brown.

PERMIAN

PALEOZOIC

PENNSYLVANIAN

M,0,€ |

[

[

MOENKOPI FORMATION (continued).

8000 - 10,000

CUTLER FORMATION: Mostly arkosic congliomerate
and sandstone, some sandy mudstone and limestone,
maroon, red, and purple.

42000

HERMOSA FORMATION, LIMESTONE MEMBER: Fossil-
iferous thick-bedded limestone with beds of shale
and minor arkose, gray.

2800~ 4800

HERMOSA FORMATION, PARADOX MEMBER: Interbedded
gypsum, anhydrite, halite, limestone, sandstone
an shale, white, gray and dark gray.

+

OLDER PALEOGZO!C ROCKS:

Sandstone, limestone and
dolomite. :

PRECAMBRIAN CRYSTALL INE ROCK

NOTES:

1. M - Mississippian
2. D - Devonian
3. € - Cambrian

4. PE - Pre-Cambrian

URAVAN AREA
REGIONAL
STRATIGRAPHY

chen and associates, inc.
CONSULTING ENGINEERS
968 S. ZUNI - DENVER, CO. 80223

Date: Fig. 2.3-1

July, 1983




about 1,700 feet of Mesozoic rock which is primarily comprised of
sandstone, mudstone and shale of continental origins. The
Mesozoic rocks are underlain by about 16,700 feet of Paleozoic
rocks consisting of nonmarine sandstones and marine carbonates,
evaporites and shales. This thick sedimentary section rests on

Precambrian-age crystalline rocks.

Surficial deposits are usually thin and are primarily
colluvial, residual and eolian deposits which are interspersed
with bedrock outcrops along the canyon sides and on the mesa
tops. Stream alluvium and small alluvial fans are present along
the San Miguel River and its principal tributaries. Modern flood
plain deposits are limited. 1In the Uravan area, these deposits
are present upstream of the town. Downstream of the town for
several miles, the San Miguel has incised a narrow canyon into
the Kayenta Formation and underlying Wingate Sandstone and Chinle
Formation. At Uravan, there is evidence of three former flood
plain levels as indicated by thin terrace gravels. The three
former flood plains lie about 10, 25, and 60 feet above the
present incised river channel. These flood plain surfaces have
been modified considerably by subsequent colluvial deposition

from the adjacent canyon sides.

Structure: The principal structural elements in the Uravan

area are shown on Figure 2.3-2 and a regional geologic cross-
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section is shown in Figure 2.3-3. Uravan is located on the
southwest limb of the northwest trending Nucla Syncline. This
syncline is a relatively simple structure downwarp which lies
between the structurally more complex Uncompahgre Uplift and the
Paradox Valley Anticline. The Mesozoic strata at Uravan are
gently inclined at about 2° towards the northeast. Folding of
these major structural elements may have occurred during the late
Cretaceous or Eocene Laramide orogeny, about 40 to 70 million

years ago.

Faults with large displacements in the Mesozoic sedimentary
rock are not present in the Nucla Syncline and major faults have
not been recognized at the existing tailings or mill effluent
disposal sites. Northwest-trending faults which may have been
active in the Quaternary (Kirkham and Rogers, 198l) are present
along the western flank of the Uncompahgre Uplift. Several
northwest-trending normal faults which displace Quaternary
deposits are present along the collapsed crest of the Paradox

Valley Anticline.

Seismicity: The Uravan region is in an area which has

experienced a relatively low level of seismic activity for about
the last 125 years. Epicenters of earthquakes with magnitudes
greater than 4.0 or modified Mercalli intensities greater than Vv,

within 200 miles of Uravan, are shown on Figure 2.3-4 (Figure
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2.2-1, Chen & Associates, Inc., 1983). The more frequent and
larger earthquakes in the region have occurred in the
intermountain seismic zone which generally coincides with the
Wasatch Mountain range in Utah. This zone of major seismic
activityis located about 170 miles to the west of Uravan.
Because of its distance from the site, the intermountain seismic
zone will not have a major impact at Uravan. The historic
seismicity from this zone probably has not caused site
intensities at Uravan greater than IV and peak bedrock

accelerations likely have not exceeded 0.02g.

Active Faults: Studies done by Kirkham and Rogers (1981)

indicate that there are several faults in the region which are
suspected to be active faults. The locations of these faults are
shown on Figure 2.3-5. Historic earthquake activity has not been
associated with any of these faults, but geologic conditions
indicate that fault movement may have occurred as recently as the
Quaternary, within the last 1.8 million years. The suspected
active faults are located either along the flanks of the
Uncompahgre Uplift or along the flanks of the collapsed Paradox
Valley Anticline and other salt anticlines to the southwest. The
Paradox Valley Faults and other salt anticline faults are
suspected to be actively moving at the present. However, because
their movement is caused by salt flowage, they are not considered

by researchers to be capable of generating moderate to large

33



earthquakes.

The other potentially active faults northeast of Uravan are
along the southwestern or northeastern flank of the Uncompahgre
Uplift. Detailed studies of the Uncompahgre faults would be
required to establish if they actually have moved recently enough
to be classified as capable faults in accordance with Nuclear
Regulatory Commission criteria. Since such studies have not been
made, these faults have been assumed to be capable faults and

were considered in assessing the seismic risk at Uravan.

Design Earthquake: Two levels of seismic exposure, one for

the short-term operational phase of the project and the other for
the long-term post-reclamation phase of the project, have been
determined for the Uravan area by Dames and Moore (1978). Their
seismic source model accounted for both background seismic
activity based on historic seismic records and potential seismic
activity which could be expected if the faults bordering the
Uncompahgre Uplift were actually active. For the short-term
operational phase of the facility, earthquake exposure with an
average annual recurrence interval of 1,000 years was considered.
For the long-term post-reclamation phase of the facility, an
earthguake exposure with an average annual recurrence interval of
10,000 years was considered. Analysis indicates that a peak

bedrock acceleration of 0.12g is expected to be associated with a
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1,000 year recurrence interval and a peak bedrock acceleration of

0.23g is expected to be associated with a 10,000 year recurrence

interval.

Geomorphic Processes: Studies of geomorphic processes in

the Uravan area have been made by Smith (1980) and by Chen &
Associates (1982 and 1983). The following is a summary of those

studies.

Geomorphic features along the Colorado River and its
principal tributaries in the Colorado Plateau, such as the San
Miguel and Dolores Rivers, indicate that the Colorado River
system has been downcutting during at least the last 10 million
years. Long-term average rates of river incision, from a variety
of localities within the Colorado Plateau, range from 0.005 feet
per thousand years to 1.4 feet per thousand years and average

about 0.5 feet per thousand years.

Hunt (1956), Larson et. al. (1975), and Keend (1969), state
that canyon widening has also accompanied river downcutting
during this period. Canyon widening primarily results from mesa
rim retreat and mass wasting along the mesa flanks. Mesa tops
are formed by resistant sandstone units and remain relatively
unchanged during erosional processes. Slow erosion, primarily by

mass wasting of the underlying weaker rock units, results in slow
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retreat of the rims. Although the regional geomorphology

indicates that river downcutting and mesa rim retreat have been
the predominant geomorphic processes, several episodes of river
aggradation associated with Quaternary glacial periods have also

occurred (Richmond, 1962).

The past geomorphic processes of river downcutting and
aggradation, along with canyon widening, have shaped the present
landscape and these processes are expected to continue into the
future. Future long-term geomorphic rates are expected to be
similar to those in the past. Since part of the existing
facilities are on Club Mesa, which is about 400 to 700 feet above
the San Miguel River, long-term impacts were assessed. The
resistant sandstone cliffs which make up the mesa rims are
actively retreating. Maximum rate for rim retreat adjacent to
the San Miguel River is estimated to be about 1.0 to 4.0 feet per
thousand years. Retreat rates for the mesa rims adjacent to

tributary drainages range from 0.4 to 4 feet per thousand years.
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2.4 HYDROGEOLOGY

The regional ground water hydrogeology of the Uravan area
has been described in studies done for Union Carbide by Dames and
Moore (1978), International Engineering Company (1981) and
Envirologic Systems, Inc. (1983b). These reports may be referred
to far additional discussion. This summary includes a
description of water-bearing zones, aquitards or confining
layers, and their characteristics and interrelationships and

draws upon the geologic descriptions given in Section 2.3.

Aquifers in the Uravan area are generally limited to the
hydrostratigraphic units which have sufficient permeability to
transmit ground water. These sandstone units generally have
variable permeabilities due to grain size, fracturing, sorting
and secondary cementing. Ground water in the region is
transmitted via secondary (joint) permeability and primary
(intergranular) permeability. Secondary permeability in the
region tends to be directional and highly variable. Mesozoic
Formations capable of transmitting water in economic amounts
include the Dakota and Burro Canyon Formations, the Salt Wash
member of the Morrison Formation, and the Entrada, Kayenta, and
Wingate Sandstones (Figure 2.3-1). Mesozoic strata which are not
capable of transmitting water in economic amounts and which are

therefore considered aquitards include the Brushy Basin member of
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the Morrison Formation, the Summerville, Chinle, and Moenkopi

formations (Figure 2.3-1).

The Chinle Formation, which underlies the Kayenta-Wingate
aquifer, is the first hydrogeologic unit of concern in the Uravan
area (Figure 2.3-1). All geologic units below this aquitard,
which underlies the deepest water-bearing zone of concern, should
not be impacted by the migration of contaminated ligquids. A
description of the Chinle Formation and the hydrogeologic units

above this formation follows:

Chinle Formation: The Chinle Formation is about 400 feet

thick and consists predominantly of soft red siltstone. The
Chinle does not produce water in the Grand Junction area (Lohman,
1965) and most likely will not produce water in the Uravan area.
Because of its lithology, the permeability is probably very low
and it acts as an aguitard to vertical ground water movement.
The upper part of the Chinle in the Uravan area contains
sandstones of low permeability and probably is in hydraulic

connection with the overlying Wingate sandstones.

Wingate Sandstone: The Wingate Sandstone is about 200 feet

thick in the Uravan area and is composed of very fine to fine-
grained sand with minor interstitial clay and calcite cement.

Portions of the Wingate are water-bearing in the region, despite
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its relatively low permeability. Laboratory tests on Wingate
Sandstone samples for the coefficient of permeability indicate
that the Wingate has a similar permeability to the Entrada except
near its base (Table 2.4-1). It has been reported that in the
Uravan area, the aquifer is capable of producing up to 500
gallons per minute and well yields of over 100 gallons per minute
are common. These high yields are probably due to high fracture
permeability, rather than primary permeability of the formation
(Dames and Moore, 1978). However, the Bishop, Brogden, and Rumph
study in 1986 indicated the Wingate at Uravan to be predominantly

unfractured and low permeability.

Regionally, Wingate ground water is sodium bicarbonate water
of relatively good quality, similar to that of the Entrada
Sandstone. In the past this groundwater has been used as the

Uravan water supply.

In the Uravan vicinity, recharge to the Wingate Sandstone
probably occurs in two primary areas: 1) west of Uravan along
the Dolores River and the flanks of the Paradox Valley and
2) northeast of Uravan along its exposed margin, bordering the
Uncompahgre Uplift. Recharge occurs from both direct
infiltration to Wingate outcrops and from vertical infiltration
from overlying units. The Wingate is not exposed in the

immediate area around Uravan, so discharge is either northwest
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TABLE 2.4-1

HYDROLOGIC PROPERTIES OF PRINCIPAL
WATER BEARING ZONES AND AQUITARDS

Permeability
Position (feet/year)
in
Formation Formation Horiz. Vert. Storativity Reference
Wingate Near top 220 55 1
Near 1 0.4 1
middle
Above base 40 1 1
Average 26 4
Kayenta 740 6 2
300 3
5.3 4
2.4 3
Entrada Slick Rock 30 20 1
Moab-base 275 55 1
Moab-top 1200 715 5 x 1077 1
Summerville No data available
Salt-Wash 55 3 x 1077 1
Brushy .62 to 2
Basin .01
Burro Canyon 827
References:
1. Lohman (1965)
2. Envirologic Systems (1983Db)
3. Dames and Moore (1978)
4. Bishop, Brogden & Rumph, 1986 Drilling Program
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along the trend of the synclinal axis (near the confluence of the
San Miguel and Dolores Rivers) and/or upward into the Kayenta
through connecting fractures. Data are not adequate to quantify

recharge and discharge rates in this system.

Kayenta Formation: The Kayenta Formation is approximately

180 to 200 feet thick in the Uravan area. The formation consists
of lenticular to irregularity-bedded layers of fine to medium-
grained sandstone, irregular lenses of siltstone and shale, and a
few lenses of conglomerate or conglomeratic sandstone. The
sandstones are generally harder and coarser grained then the
underlying Wingate, particularly the lower beds of the Kayenta

(Lohman, 1965).

Regionally, the Kayenta is not considered to be an aquifer.
Locally, the Kayenta contains water and is hydrologically
connected with the underlying Wingate and overlying Navajo and
Entrada formations (Lohman, 1965). Permeabilities are generally
very low, but in the Uravan area Dames & Moore (1978) state
laboratory values of horizontal and vertical permeabilities of
740 and 690 feet per year, respectively, for an upper sandstone.
They also state a porosity of 26.9 percent. Recharge probably
occurs along the flanks of the Dolores River and Paradox Valley,
west of Uravan, where the Kayenta is exposed. Northeast of

Uravan, recharge may also occur along the exposed edge of the
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Kayenta on the margins of the Uncompahgre Uplift. Flow probably
is towards the San Miguel River Canyon where the Kayenta is at
its lowest exposed elevation. Therefore, flow is generally

toward the San Miguel from both the northeast and southwest.

Navajo Formation: The Navajo formation in the Uravan area

is an outlier of the main formation body which lies further to
the west (Cater, 1970). The Navajo is 30 feet thick or less in
this area and is composed of massive, fine-grained, very well-
sorted, clean, nearly white sandstone. Because the areal extent
of the Navajo in the vicinity of Uravan is small, ground water
information is not available; however, it is thought to allow
vertical hydraulic connection between water-bearing zones above

and below it.

Entrada Formation: The Entrada Formation is 80 to 110 feet

thick in the Uravan area and is predominantly a fine to very-fine
grained sandstone with small amounts of medium-grained sand and
from less than 10 percent to as high as 30 percent silt (Lohman,
1965). Some beds, particularly those near the base, contain a
small proportion of well-rounded, frosted and iron-stained,

coarse-grained sand.

Regionally, the Entrada is considered the most productive of

the various bedrock water-bearing zones. Locally, however, the
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Entrada may be relatively dry due to dissection by various
canyons. Flow tests made on the Entrada wells have yielded
transmissivity values of 150 gallons per day per foot (gpd/ft)

and storativity of 5 x 107 (Lohman, 1965).

Water quality tends to be good and the water is a sodium
bicarbonate type that becomes increasingly soft at greater
distances from the recharge area due to natural base exchange
(Lohman, 1965). Recharge probably occurs west and southwest of
Uravan where the Entrada is exposed and northeast along the
flanks of the Uncompahgre Uplift. Discharge probably occurs

along the San Miguel River and in Hieroglyphic Canyon.

Summerville Formation: The thinly bedded Summerville

Formation consists mainly of alternating beds of siltstone and
sandstone with shale and mudstone near the top. In the Uravan
vicinity, the Summerville is 40 to 60 feet thick and is
considered to be an acquitard in this region. This formation
generally does not yield water to wells, due to its low
permeability. The Summerville Formation effectively confines
water in the Entrada and lower units; however, the Summerville

Formation 1s not an aquiclude.

Morrison Formation-Salt Wash Member: The Salt Wash Member

ranges in thickness from O to 300 feet in this area and is
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comprised of alternating beds or lenses of siltstone or mudstone
and highly lenticular sandstone, and near the base, a few thin
limestone beds (Lohman, 1965). The sandstone beds which are the
dominant lithology consist mostly of fine, medium, and coarse-

grained guartz sand.

Because of the lithology and lenticular nature of the Salt
Wash Member, permeabilities tend to be relatively low and water
availability highly variable. Flow tests on wells in the region
completed in the Salt Wash yield a transmissivity and storativity

of 47 gpd/ft and 3 x 107°, respectively.

Salt Wash ground water tends to be sodium bicarbonate-sodium
sulfate water of relatively good quality (Lohman, 1965). Pyrite
is suspected as the source of the sulfate. 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).

The Salt Wash Member is exposed over a wide area southwest
of Uravan and is probably one area of recharge. As are the other
formations, this member is also exposed along the flanks of the
Uncompahgre Uplift and receives water at that location. The San
Miguel River Canyon and Atkinson Creek are areas of natural

discharge.
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Morrison Formation-Brushy Basin Member: The Brushy Basin

Member is about 400 feet thick and composed dominantly of
variegated mudstone with lesser amounts of sandstone,
conglomeratic sandstone, and limestone (Cater, 1970). This unit
is considered to be an aquitard for the underlying water-bearing
zone in the Salt Wash Member. Packer tests in the upper part of
the Brushy Basin on Spring Creek Mesa showed permeabilities
ranging from 0.62 foot/year to less than 0.01 ft/year (Chen and
Associates, 1984). Very small yields have been reported from
wells completed in sandstone layers in this unit, but water
availability is highly variable and for the most part poor to

nonexistent.

Burro Canyon Formation: The Burro Canyon Formation is up to

200 feet thick in this area and is composed of as much as 85
percent sandstone with individual sandstone beds up to 100 feet
thick. Green shale or siltstone, red or purple shale, and
locally, thin gray nodular limestone are also present in the

formation (Lohman, 1965).

Because the sandstones of the Burro Canyon are generally
lenticular and tightly cemented, intergranular permeability is
very low. However, locally, fracture permeability may provide

fresh water to wells. Aquifer tests on well SCM-1 on Spring
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Creek Mesa showed a permeability of 827 foot/year (Chen and

Associates, 1984).

South of the San Miguel River on Club Mesa, the Burro Canyon
exists as isolated erosional remnants, whereas north of the river
it caps much of the area. The erosional remnants are most likely
unsaturated. North of the river on Spring Creek Mesa, the lowest
portion of the formation is saturated. Recharge occurs along the
flank of the Uncompahgre Uplift, exposed areas on the mesa tops,
and possible through the overlying Dakota Sandstone. Discharge
is through the walls of the various canyons which dissect the

mesas and possibly by vertical leakage.

Water quality in the Burro Canyon Formation on Spring Creek
Mesa is somewhat variable. For example, Total Dissolved Solids
(TDS) measured in various monitoring wells on Spring Creek Mesa

show a TDS range from 640 to 3,500 milligrams per liter (mg/1).

Dakota Sandstone: The Dakota Sandstone is up to 150 feet

thick in the Uravan area and is composed of fine to medium-
grained sandstone which ranges from non-cemented to well-
cemented. Interbedded with the sandstone are carbonaceous shales

and low-grade coals, and mudstone.

In the Uravan area, the Dakota may be water-bearing only
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locally. Generally, the erosional remnants of the Dakota in the
Uravan area are unsaturated, but may allow recharge to the Burro

Canyon.
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2.5 SOILS, VEGETATION, AND ENDANGERED SPECIES

2.5.1 Description of Soils

Little site-specific information is available for soils in
the vicinity of Uravan. The USDA Soil Conservation Service Soil
Survey is not complete for this area. Some general information
is available from the working papers of the SCS office at

Norwood, Colorado (USDA-SCS 1985).

Soils on the steep and extremely steep side slopes of the
canyons are classified as the Rock outcrop-Torriorthents complex.
Rock outcrop and Torriorthent components are intricately
intermingled. Rock outcrop components consist of barren
escarpments, ridge caps, and sandstone points. Torriorthent
components may be shallow or deep and formed in residuum and
colluvium derived from sandstone and shale. The surface layer is
commonly light bouldery clay loam. Permeability is moderately
slow, available water capacity is moderate, runoff is very rapid,

and hazard of water erosion is very high.

Bench areas are covered primarily by the very bouldery clay
loams of the Bodot-Torriorthents complex. The Bodot soil
composes 45 percent of the map unit, with 40 percent
Torriorthents, 10 percent Rock outcrop, and 5 percent Pinon and

Bowdish soils. The Bodot soil is moderately deep and formed in
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residuum derived dominantly from shale. The surface layer is
very bouldery clay loam. Permeability is slow, water capacity 1is
moderate, runoff is rapid to very rapid and hazard of water
erosion is slight to very high. The Torriorthents soil is

described above.

Soils on the mesa tops are composed primarily of a
combination of Pinon-Bowdish-Rock outcrop complex and Barx-
Progresso complex. Pinon soils are shallow and formed in
residuum derived from sandstone and shale. The surface layer can
be gravelly loam, gravelly sand loam, sandy loam, or cobbly loam.
Permeability is moderate, available water capacity is very low,
runoff is medium to very rapid, and hazard of water erosion is
slight to very high. Bowdish soils are moderately deep and
derived from interbedded sandstone and shale. The surface layer
may be sandy loam, sandy clay loam, gravelly sandy loam, or
cobbly sandy loam. Permeability is moderate, available water
capacity is low, runoff is medium to very rapid, and the hazard

of water erosion is slight to very high.

The Barx soil is deep and formed in alluvium derived
dominantly from sandstone. The surface layer is typically fine
sandy loam. Permeability is moderate, available water capacity
is high, runoff is medium to rapid and the hazard of water
erosion is slight to very high. Barx soil composes 45 percent of

the Barx-Progresso complex.
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Forty percent of the Barx-Progresso complex consists of
Progresso loam. The Progresso soil is moderately deep and formed
in sandstone-derived alluvium. Permeability is moderate,
available water capacity is moderate, runoff is medium to rapid,

and the hazard of water erosion is slight to very high.

In the riparian zone, Fluvaquents are the predominant soil
type. These are deep, poorly drained soils that formed in
stratified alluvium from mixed sources. The surface layer is
commonly silt loam. Permeability is moderately rapid to very
slow to medium, and the hazard of water erosion is slight to

high.

Further information concerning soils in the Uravan vicinity
is availability from soil type descriptions from the SCS office
in Norwood, Colorado (USDA-SCS 1985), and the Amendment to the
Environmental Report from the Proposed Spring Creek Mesa Tailings

and Effluent Impoundment (Gibbs and Hill, 1984).

2.5.2 Description of Regional Vegetation

Vegetation in the area surrounding the Uravan Facility is
divided into three major community types: pinon-juniper
woodland; sagebrush-grass community; and riparian zone. Small
areas of mountain brush vegetation also occur where slopes are

very steep and rocky. These vegetation types are described
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below.

Pinon-Juniper Woodland: This vegetation is a very

widespread plant community type in the area around Uravan. It
occurs on the canyon slopes, the mesa tops, and at higher
elevations on the ridges than the sagebrush community (Dames and
Moore 1982). About 40 percent of the pinon-juniper woodland in
this area occurs on moderate to steep slopes with sandstone
outcrops. These steep slopes are areas of shallow soils and low
productivity, producing 10 to 30 trees per acre. The other 60
percent of the pinon-juniper woodland occurs on gentler slopes
with deeper soils. These stands are more productive with an

average of 140 to 190 trees per acre (Gibbs and Hill, 1984).

The major canopy species in the pinon-juniper woodland are

pinon pine (Pinus edulis) and 2 species of juniper (Juniperus

scopulorum and Junipers osteosperma). About 75 percent of the

canopy is composed of junipers. Shrub species expected to be a
part of the potential vegetation in this area include

serviceberry (Amelanchier utahensis), four-wing saltbrush

(Altriplex canescens), snowberry (Symphoricarpos oreophilus),

mountain mahogany (Cercocarpus spp.), bitterbrush (Purshia

tridentata), cliffrose (Cowania mexicana), and Mormon tea

(Ephedra virdis) (Gibbs and Hill, 1984). Understory species are

primarily grasses with a few forbs present. Potential plant

species likely to be found in pinon-juniper woodland areas are
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named in Table 2.5.2-1.

Sage - Grass Community: This vegetation is found in canyon

bottoms, on mesa tops, and on gentle, lower slopes of ridges.
This vegetation generally occupies finer, deeper soils than the
pinon-juniper woodland (Dames and Moore, 1982; Gibbs and Hill,
1984). It often occurs as open parks within pinon-juniper

vegetation where the two vegetation types intergrade.

Sagebrush forms about 10 percent of the plant cover.
Perennial grasses and forbs form 50 percent and 5 percent of the
plant cover, respectively (Gibbs and Hill, 1984). Big sagebrush

(Artemisia tridentata), fringed sagebrush (Artemisia frigida),

and winterfat (Ceratoides lanata) are the major shrub species

{(Dames and Moore, 1982; BLM, 1984). Major grass and forb species
typically found in sagebrush-grass communities are named in Table

2.5.2-1.

Riparian Community: This vegetation dominates in canyon

bottoms near the San Miguel River Major. The species include

tamarisk (Tamarix pentandra), narrowleaf cottonwood (Populus

angustifolia), willows (Salix spp.), alders (Alnus tenuifolia),

and birch (Betula spp.) (Dames and Moore, 1982; BLM, 1984).
Understory vegetation includes sedges (Carex spp.) and rushes
(Juncus spp.). In the town of Uravan, introduced Chinese elms

(Ulmus parviflora) are present.
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TABLE 2.5.2-1

POTENTIAL PLANT SPECIES PRESENT IN THE VICINITY OF URAVAN URANIUM
MILL IN SOUTHWESTERN COLORADO (Dames and Moore 1982; Gibbs and

Hill 1984).
Grasses

Galleta

Western wheatgrass
Slender wheatgrass
Streambank wheatgrass
Quackgrass

Crested wheatgrass
Indian ricegrass
Muttongrass

Alkali bluegrass
Kentucky bluegrass
Big bluegrass

Bulbous bluegrass
Sandberg bluegrass
Needle-and-thread grass
New Mexico feathergrass
Bottlebrush squirreltail
Cheatgrass

Alkali sacaton

Sand dropseed
Creeping wildrye
Great Basin wildrye
Canada wildrye
Saltgrass

Redtop

Bluejoint reedgrass
Nuttail alkaligrass
Foxtail barley
Mountain muhly
Scratchgrass
Junegrass

Three-awn

Blue grama

Six-weeks fescue
Sedges

Baltic rush

Forbs

Prickly-pear cactus
Ragweed

Dogbane

Milkweed

Scientific Name

Hilaria jamesii
Agropyron smithii
Agropyron trachycaulum
Agropyron riparium
Agropyron repens
Agropyron desertorum
Oryzopsis hymenoides
Poa fendleriana

Poa juncifolia

Poa pratensis

Poa ample

Poa bulbosa

Poa sandbergii

Stipa comata

Stipa neomexicana
Sitanion hystrix
Bromus tectorum
Sporobolus airoides
Sporobolus cryptandrus
Elymus triticoides
Elymus cinereua

Elymus canadensis
Distichlis sticta
Agrostis alba
Calamagrostis canadensis
Puccinellia airoides
Hordeum jubatum
Muhlenbergia montana
Muhlenbergia asperifolia
Koeleria cristata
Aristida fendleriana
Boutelous gracilis
Festuca octoflora
Carex spp.

Juncus balticus

Scientific Name

Opuntia polyacantha
Ambrosia spp.
Apocynum canabimum
Asclepias spp.
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Forbs

Rocky Mountain bee plant
Horsetail

Wild licorice
Gumweed

Sunflower
Povertyweed
Prickly lettuce
Daisy

Aster

Stickseed
Sandwort

Morning bride
Butterweed
Buckwheat
Goldenweed

Phlox

Gilia

Penstemon
Sagewort
Mentzelia

Scarlet globemallow
Lambsquarter
Kochia
Sweetclover

Dock

Balsamroot

Lupine

Yarrow

Salsify

Prince's plume
Mesa milk vetch
Spotted locoweed
Tansy mustard
Low larkspur
Spined iron plant
Scarlet paintbrush

Shrubs

Mountain mahogany
Tamarisk

Big sagebrush
Black sagebrush
Fringed sagebrush
Wormwood

Rubber rabbitbrush
Douglas rabbitbrush
Snakeweed

Shadscale

Scientific Name
Cleome serrulate
Equisetum arvense
Glycyrrhiza lepidota
Grindelia squarrosa
Heliantus annuus

Iva axillaris

Lactuca serriola
Erigeron spp.

Aster spp.

Hackelia floribunda
Arenaria hookeri
Chaenactis douglasii
Senecio mutabilis
Eriogonum spp.
Haplopappus spp.
Phlox spp.

Gilia acerosa
Penstemon sSpp.
Artemisia ludoviciana
Mentzelia spp.
Sphaeralcea coccinea
Chenopodium album
Kochia spp.

Melilotus spp.

Rumex spp.
Balsamorhiza sagittata
Lupinus spp.

Achillea lanulosa
Tragopogon Spp.
Stanleya pinnata
Astragalus shortianus
Astragalus lentiginosus
Descurainia pinnata
Delphinium nelsonii
Machaeranthera pinnatifida
Castilleja miniata

Scientific Name

Cercocarpus montanus
Tamarix pentandra

Artemsia tridentata
Artemisia nova

Artemisia frigida

Artemisia dracunculoides
Chrysothamnus nauseosus
Chrysothamnus viscidiflorus
Xanthocephalum sarothrae
Atriplex confertifolia
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Shrubs Scientific Name

Fourwing saltbrush Atriplex canescens

Winterfat Ceratoides lanata

Rose Rosa spp.

Russian thistle Salsola kali

Antelope bitterbrush Purshia tridentata

Utah serviceberry Amelanchier utahensis

Mormon tea Ephedra viridis

Horsebrush Teradymia spp.

New Mexico olive Forestiera neomexicana

Chokecherry Prunus virginiana var.
melanocarpa

Greasewood Sarcobatus vermiculatus

Silver buffaloberry Shepherdia argentea

Cliffrose Cowania mexicana

Virgin's bower Clematis ligusticifolia

Virginia creeper Parthenocissus spp.

Skunkbush Rhus trilobata

Golden currant Ribes aureum

Snowberry Symphoricarpos oreophilus

Elderberry Sambucus spp.

Yucca Yucca glauca

Trees Scientific Name

Pinyon pine Pinus edulis

Rocky Mountain juniper Juniperus scopulorum

Utah juniper Juniperus osteosperma

Narrowleaf cottonwood Populus angustifolia

Willow Salix spp.

Chinese elm Ulmus parviflora

Mountain Brush Community: Small areas of mountain brush

vegetation occur on areas of severe topography. Shrub species in
this type include serviceberry, four-wing saltbrush, skunkbush

sumac (Rhus trilobata), mountain mahogany, bitterbrush,

snowberry, chokecherry (Prunus virginiana) and elderberry

(Sambucus candensis) (Gibbs and Hill, 1984).
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2.5.3 Description of Threatened, Endangered, and

Sensitive Species

Several threatened, endangered, and sensitive plant species
are found or have potential habitat in the area around Uravan.
These species and a description of their necessary habitat are

listed in Table 2.5.3-1.

The Uravan Environmental Report, 1978 by Dames and Moore,
identified wildlife species listed by the U.S. Department of
Interior as endangered or threatened wildlife, Turec, the
Peregrine Falcon, Bald Eagle, and the Black-footed Ferret in the
vicinity of Uravan. The Black-footed Ferret has not been
definitely sighted in the Uravan vicinity, but its habitat is

present.

Peregrine Falcons (Peregrinus anatum) may hunt waterfowl

along the San Miguel River but more probably occur as migrants
along the Dolores River where prey such as waterfowl, shore birds
and passerine birds are more numerous. Sightings indicate that

an eyrie occurs in the area but its location is unknown.
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TABLE 2.5.3-1 THREATENED, ENDANGERED, AND SENSITIVE PLANT SPECIES

AND THEIR NECESSARY HABITATS

Species

Endangered, known to occur
Spineless hedgehog cactus,
(Echinocereus triglochidiatus)

Endangered, no known occurrence
Knowlton hedgehog cactus,
(Pediocactus knowltonii)

Threatened, no known occurrence
Uinta Basin hookless cactus,
(Sclerocactus glaucus)
Mesa Verde cactus,
(Sclerocactus mesae-verdae)

Sensitive, known to occur
Lupinus crassus
Phlox, (Phlox caryophylla)

Sensitive, no known occurrence
Grand Junction milk-vetch
(Astragalus linifolius)
Mancos saltbrush
(Atriplex pleiantha)
Penstemon parviflorus

The Southern Bald Eagle

(BLM 1984)

Habitat

Rocky soils in open pinon-
juniper stands, flat aspects,
mesa tops

Gravelly hilltops within open
pinon-juniper stands

Gravelly flats, low hills,
sparse vegetation

Low clay hills, mesa sides,
sparse vegetation

Loose shale soils
Sagebrush slopes and flats,
often on Mancos shale

Dry, clayey slopes and gullies
in pinon-juniper
Barren clay mesa slopes

Pinon-juniper, sagebrush,
mountain brush communities

(Haliaeetus leucocephalus

leucocephalus) hunts fish and feeds upon carrion along the rivers

of the Dolores River Basin.

leucocephalus alascanus) winters in the basin.

The Northern Bald Eagle (Haliaeetus

The only

difference between the subspecies seems to be that the Northern

Bald Eagle is larger and heavier than the Southern Bald Eagle,

but ranges in wing measurements and weights overlap.
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2.6 SURFACE WATER HYDROLOGY

2.6.1 General

The San Miguel River provides the primary drainage of the
project area. Headwaters of the San Miguel originate in the San
Juan Mountains from which the river flows northwest to its
confluence with the Dolores River, about four miles downstream
from Uravan. The San Miguel is perennial with pronounced
seasonal fluctuations exhibited by its hydrograph. This
streamflow pattern is characteristic of rivers whose flow is
derived primarily from snowmelt runoff. Peak discharges on the

San Miguel generally occur in late spring or early summer.

The San Miguel exhibits a seasonal flow pattern typical of
streams in the region. Major flows occur from May to late June
with moderate peaks, large volumes, and long flow durations.
Average flow is 345 cubic feet per second (cfs) with a range of
12 to 6,690 cfs. The San Miguel flows are influenced by upstream

diversions, storage and irrigation (Dames and Moore, 1982).

Principal tributaries to the San Miguel River in the
vicinity of Uravan include Spring, Atkinson, Tabeguache, and
Hieroglyphic Creeks. All are intermittent streams which peak

following rainfall events. Peak flows occur most frequently in
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spring and summer. Flows are generally low in fall and winter
and may reach zero flow (Gibbs and Hill, 1984). A summary of
streamflow values for the San Miguel River and its major

tributaries is contained in Table 2.6.1-1.

2.6.2 Flood Forecast

A flood study for the Uravan Facility was conducted in 1982
(Dravo Engineers, 1982). This study did not include an analysis
of flood erosion mechanisms such as bank erosion rates during
floods. The study encompassed the stretch of river upstream of
Hieroglyphic Canyon to downstream of Atkinson Creek. The 10-,
50-, 100-, and 500-year frequency floods were calculated using
the Army Corps of Engineers HEC-2 model. Peak calculated flows
for the San Miguel River and Atkinson Creek for the 10-, 50-,

100- and 500-year return periods are listed in Table 2.6.2-1.

The 500-year frequency flood would reach the level of the
River Ponds and a few houses in Uravan. This flood would not
overtop the Club Ranch Ponds, Atkinson Creek Disposal area, or
impact the A-Plant mill facility. The River Ponds would not be
overtopped by the 100-year frequency flood (Dravo Engineers,

1982) .
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TABLE 2.6.1-1 SUMMARY OF STREAMFLOW VALUES FOR THE SAN MIGUEL
RIVER AND MAJOR TRIBUTARIES IN THE VICINITY OF
URAVAN (Gibbs and Hill, 1984).

Drainage Average Maximum Minimum

Stream Gage Area Flow Flow Flow Period
Name Location (mi?) (cfs) (cts) (cfs) of Record
San Miguel Uravan 1,499 315 6,690 9.4 1954-1962
River Colo. 1973-Present
Atkinson Upper 12.5 0.44 3.7 0 1981-1982
Creek

Atkinson Lower 33.3 0.40 3.2 0.01 1981-1982
Creek

Atkinson Below 35.5 0.37 3.0 0.01 1981-1982
Creek Ponds

Tabeguache Upper 126 70 275 0 1981-1982
Creek

Tabeguache Lower 154 59 275 0.01 1%81-1
Creek

Spring Upper 15.6 1.12 7.9 0 1981-1982
Creek

Spring Lower 21.6 1.10 6.8 0 1981-1982
Creek
Note: 1 mi’ = 2.59 km’

1 cfs = 0.028 m’/sec
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TABLE 2.6.2-1

PEAK FLOWS FOR THE SAN MIGUEL RIVER AND ATKINSON CREEK FOR FLOOD
FREQUENCIES OF 10, 50, 100, AND 500 YEARS (Dravo Engineers,
1982).

San Miguel River

Frequency Peak Flow
(years) (cfs)
10 7,700
50 11,700
100 13,500
500 18,700

Atkinson Creek

Frequency Peak Flow
(years) (cfs)
10 880
50 1,230
100 1,430
500 2,000
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Results of flood analyses conducted for Union Carbide using
the probable maximum flood (PMF) for the Uravan area are reported
in Dames and Moore (1978). This flood is estimated to reach
flows of 85,600 cubic feet per second (cfs), have a peak time of
45 hours, and runoff volume of 190,000 acre-feet at Club Ranch
Ponds based upon a runoff to rainfall ratio of .32. At peak
flows, Club Ranch Ponds 2, 3, and 5 would be submerged. 1In the
town of Uravan, trailer housing, Block-A, -B, -C, -E and -J, and

the A-Plant facility would be subject to flooding.

The maximum potential inflow to the Tailings Piles on Club
Mesa is calculated as being equivalent to the maximum probable
flood added to an antecedent flood equivalent to 40 percent of
PMF as well as preceded or followed by a 100-year flood (Dames
and Moore, 1978). This inflow would equal 20.7 inches of
precipitation or 85 to 87 acre-feet of water to Tailings Piles 2
and 3 respectively. These volumes would be within the available

storage capacity of the ponds (Dames and Moore, 1978).

2.6.3 Surface Water Chemistry

The San Miguel River water quality changes significantly as
it flows from the Telluride valley to the mouth below Uravan.
The seasonal water quality varies in response to snowmelt and

storms, as well as to natural and mining loadings at various
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locations within the watershed. Best water quality for major
ions is observed during spring runoff while fall and winter

baseflow periods show increased concentrations of contaminants.

Historical data (1969-1981) on the concentrations of major
cations (calcium (Ca), magnesium (Mg), sodium (Na), potassium
(K)) and anions (sulfate (S0O4;) and chloride (Cl)) above and below
Uravan illustrate the seasonal variability as well as the changes

caused by the Uravan mill (ERI, 1986).

During January 1986, a network of river and stream stations
was designed to identify the various natural and anthropogenic
inputs to the San Miguel and Dolores Rivers. As shown in
Table 2.6.3-1, the locations of these stations were selected to
detect water quality changes along various reaches. At each
river station, water quality samples were taken in conjunction
with samples of sediments and aquatic biota. Data collected
during 1986 (ERI, 1986) showed average concentrations relative to

the 1969-1981 data set (Table 2.6.3-1 and Table 2.6.3-3).

Significant chemical changes were noted in the study
sections of the San Miguel River from Naturita to its confluence
with the Dolores River. Table 2.6.3-2 shows that there is a
nearly continuous rise in conductivity. In Table 2.6.3-3, the

dominant parameters for downstream station ASM0l and upstream
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station ASM06 are compared. Increases in Ca, Mg, K, Na, Cl, SO,

ammonia (NH;) and nitrate (NO;) are shown.
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TABLE 2.6.3-1 SIGNIFICANCE OF SAMPLE STATION LOCATIONS FOR WATER
QUALITY, SEDIMENTS AND AQUATIC BIOLOGY IN THE SAN
MIGUEL AND DOLORES RIVERS

River Reach

Above ASM0OS8

ASM0O8 to ASMO7
ASMO7 to ASMO6

ASM06 to ASMO5D
ASMOSB to ASMO05C

ASMOSC to ASMO5B
ASMOSB to ASMO5A
ASMOS5A to ASMO05
ASMOS to ASMO0O4
ASMO04 to ASMO3
ASMO03 to ASMO1

Above ADRO4
ADRO3 to ADRO4

Significance

Control Section above General Electric
Site, below Dry Creek

Impact of General Electric Site

Control Section for Tabeguache Creek
inputs

Impact of Ball Field and Dry Wash inputs
Use for comparison to UCC Control
Station

River Pond and Hieroglyphic Canyon
inputs

River Ponds and Wall Seeps inputs
Miscellaneous Seeps and Dry Wash inputs
Club Ranch Pond and Dry Wash inputs
Atkinson Creek and indirect Club Ranch
Pond inputs

Possible groundwater flow from Mesa
disposal areas

Control section for Dolores River
Impact of San Miguel Inputs on Dolores
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TABLE 2.

6.3-2 MACROCHEMISTRIES FOR SAN MIGUEL AND DOLORES

RIVERS, JANUARY 1986.

Conductivity
Station (umhos/cm)

ASMO1 989
ASMO3 973
ASMO04 947
ASMO5 932
ASMO5A 827
ASMO5B 832
ASMO5C 818
ASMO5D 927
ASMO6 793
ASMO7 764
ASMOS8 764
ADRO3 2420
ADRO4 6620
*n.a. = no analysis performed

The mean of two samples are presented for ASMO1l and ASMO6.

{m

Cc1l
g/l)

18
16
15
15
13
13
13

n.a.*
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TABLE 2.6.3-3 CHANGES IN MACROCHEMICAL PARAMETERS BETWEEN SMO6
AND SMO01l, JANUARY 1986.

Parameter ASM06 ASMO1 Units
Ca 84.9 103 mg/1
Mg 33 47 .4 mg/1
Na 29.3 41.1 mg/1
K 1.6 2.5 mg/1
Cl 10 18 mg/1
S04 285 366 mg/1
NH;-N <0.1 1.2 mg/1
NO;-N 0.1 1.0 mg/1
Conductivity 793 1010 umhos/cm
Total Alk 156 148 mg/1l as CaCO;
pH 8.08 8.17 - - -

Data from ERI 1986 Winter Baseline Study.
mg/1l = milligrams per liter
umhos/cm = micromhos per centimeter
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3.0 URAVAN SITE CHARACTERISTICS

The Uravan Facility is divided into two distinct areas for
the purpose of describing the geology and hydrogeology. These
two areas are the San Miguel River Valley Area and Club Mesa
Area. The San Miguel River Valley Area is defined as the valley
bottom from the Town of Uravan downstream to the Atkinson Creek
Crystal Disposal Area (Figure 1.1-1). Located in this area are
portions of the mill facilities (A-Plant), the River Ponds, the
Club Ranch Ponds, the town of Uravan and adjacent areas, and the
Atkinson Creek Crystal Disposal Area. Club Mesa is directly
southwest of Uravan and includes the upper portion of the mill
(B-Plant), the ore storage and barrel storage area, the heap
leach site, Club Mesa Tailings Piles and the Club Mesa Spray Area
(Figure 1.1-1). Regional geologic and hydrogeologic descriptions

of these two areas are in Sections 2.3 and 2.4, respectively.
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3.1 SAN MIGUEL RIVER VALLEY

3.1.1 Geology

Bedrock and surficial geology of the San Miguel River are
shown on Figure 3.1.1-1 and companion cross-sections, B-1, B-2,
and C~-1 (Figures 3.1.1-2, and 3.1.1-3). At Uravan and for
several miles downstream, the San Miguel River has downcut into
the beds of the Kayenta Formation. In this area, the rim of the
river channel is about 10 to 30 feet above the river level.
Overlying the Kayenta Formation is the Navajo and Entrada/Carmel
Formations. These units form the lower-most part of the canyon
walls.

Formations in the San Miguel River Valley are inclined
slightly (approximately 22} toward the northeast. No faults have
been identified in the area; however, joints are present in the
Kayenta Formation and other sandstone units. The Kayenta
Formation is cut by three prominent orthogonal joint sets. The
two nearly vertical joints strike north 452 west and north 45¢
east. In the Kayenta, these joints are spaced about 1 to 2 feet
apart. This jointing probably provides secondary permeability in

the bedrock units.
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The valley bottom is mantled with relatively thin flood
plain alluvium, terrace gravels, and colluvium. These units are
shown on the geologic maps (Figures 3.1.1-1 and 3.2.1-1) and
companion cross-sections. The flood plain alluvium is restricted
to the present river channel. Terrace gravels representing
previous river flood plains are present within the valley bottom
at elevations of about 10, 25, and 60 feet above the San Miguel
River. These terrace deposits are rounded gravel, cobbles and
small boulders in a relatively clean sand matrix. A wedge of
colluvium and fan alluvium overlies these terrace deposits. The
colluvium consists of angular rock fragments ranging from gravel
to boulder size material in a sandy clay matrix. The alluvium is
made up of subrounded boulders, cobbles, and gravel in a clayey
sand matrix. Both these deposits are thin near the river but
increase in thickness toward the valley walls where over 50 feet

of material 1is present.

The surficial deposits are the result of geological
processes such as river aggradation and lateral migration, canyon
erosion and widening, cliff retreat, and debris flooding. Some
of these processes are still active. It is likely that slow
downcutting into the Kayenta Formation will continue along the
San Miguel River, at a rate not expected to greatly exceed 1.4
feet per thousand years. This downcutting will be accompanied by

valley widening, although the river course will continue to
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occupy the same general course on the valley floor. Deepening of
the San Miguel River will also result in a corresponding
downcutting of tributary valleys such as Atkinson Creek and
Hieroglyphic Canyon. In the event that the San Miguel River
aggrades, the river could possibly migrate laterally across the
valley bottom. There would also be a corresponding rise in the
ground water table. Regardless of river incision or aggradation,
other geologic processes that include mainstream flooding, debris

flows, cliff retreat, and canyon widening will remain active.

There are three main areas in the San Miguel River valley
that have been used for disposal of waste from milling
operations: River Ponds, Club Ranch Ponds, and Atkinson Creek
Disposal Area. Geologic conditions vary slightly in each of

these areas and are discussed as follows:

River Ponds: The River Ponds consist of seven small ponds

constructed along the San Miguel River. Five of the ponds are on
the west side of the river and two ponds are located on the east
side of the river (Figure 1.1-1). These Ponds were constructed
within old tailings piles by excavating into and, in some cases,
through the tailings. The River Ponds are located on the lower
river terrace adjacent to the San Miguel River. Thin gravels may
underlie the ponds or they may rest directly on the Kayenta

Formation. In either case, permeability of the underlying
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materials is estimated to be moderate to high.

club Ranch Ponds: The Club Ranch Ponds consist of six ponds

located downstream from Uravan (Figure 3.1.1-4). These ponds are
adjacent to the San Miguel River, which has eroded a 10 foot deep
cut into the Kayenta Formation at this location. General

geologic conditions in this area are shown on Figures 3.1.1-1 and

3.1.1-2.

The Club Ranch Ponds are underlain by middle level colluvium
and terrace gravels that have a combined thickness ranging from 8
to 30 feet. These deposits probably have relatively high primary
permeabilities. Beneath these surficial deposits are the
sandstones of the Entrada/Carmel and Kayenta formations. Water
movement in these formations results from both primary and

secondary (fracture) permeability.

Atkinson Creek Crystal Disposal Area: The Atkinson Creek

Crystal Disposal Area is downstream from the Club Ranch Ponds and
is adjacent to Atkinson Creek (Figure 3.1.1-4). This 1is the
current site for raffinate crystals that were excavated from the
Club Ranch Ponds. The general geologic conditions in this area
are shown on Figure 3.1.1-3. The Atkinson Creek Crystal Disposal
Area is not lined beneath the crystals, resulting in direct

crystal contact with alluvial fan sands and gravels and terrace
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gravels. These materials are relatively thin (10 to 20 feet in
thickness) and may have moderate to high permeabilities. The
surficial materials are underlain by the Entrada/Carmel and
Kayenta formations having both primary and secondary (joint)

permeability.

3.1.2 Hydrogeology

Uranium and vanadium have been mined and milled in the
Uravan area for about 75 years. 1In the past, industry was not
required to determine the background or pre-mining/milling
condition of resources, including ground water. As a result of
this situation, it is not possible to determine pre-operational
conditions at areas that are presently contaminated or impacted.
Therefore, the regional description of the hydrogeology presented
in Section 2.3 will be considered as the general background
condition and data collected from specified on- and off-site
wells will be used to represent background conditions of
currently contaminated areas. The approximate locations of
observation wells at the Uravan Facility are depicted in

Figure 3.1.2-1.

Water-bearing zones beneath the San Miguel River occur in
the bedrock formations and the unconsolidated sediments. Bedrock

formations containing water include the Kayenta and Wingate
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formations, although some water may be present in the
Entrada/Carmel Formation. The unconsolidated sediments are
relatively thin in the Uravan area and include three gravel
terraces and associated colluvium. Ground water in these
sediments is recharged from the underlying bedrock or from the

sides of the canyon and discharges to the river.

Club Ranch Ponds and Atkinson Creek Disposal Area: The

Kayenta Formation beneath the San Miguel River is approximately
200 feet thick and is thickest at the confluence of Hieroglyphic
Canyon and the San Miguel River. The underlying contact between
the base of the Kayenta and the top of the Wingate Sandstone is
exposed to the surface on the San Miguel River approximately 1.5
miles below the confluence of Atkinson Creek and the San Miguel

River.

The Wingate Sandstone occurs beneath the Kayenta Formation.
The Wingate Sandstone in the Uravan area is approximately 200
feet thick and is a massive sandstone containing thin interbeds
of shales. The Wingate is not fractured as extensively as is the
Kayenta although it is in hydrologic contact with the overlying
Kayenta. With the Chinle Formation as an aquitard beneath the
Wingate, the Wingate Sandstone effectively forms the base of the
aquifer system in the River Valley. The base of the Wingate

sandstone is exposed to the surface near the confluence of the
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San Miguel and Dolores rivers.

There seems to be little distinction between ground water in
the upper Kayenta-Wingate and the unconsolidated material. These
units appear to act as a single aquifer in the subject area.

Past analysis of monitoring well water level data by UCC/Umetco
showed ground water to be moving southwest toward the river from
beneath the terrace material and/or from the sides of the canyon.
Seepage from the evaporation ponds influences the shape of water
table surface, but does not significantly alter the general flow
direction. Ground water moves in a down-valley direction and
toward the river. Some contaminated groundwater discharges into

the lowest reach of the Atkinson Creek.

River Ponds: The River Pond area has not been monitored for

ground water quality or quantity, and therefore, little is known
about the site. Dames and Moore (1978) reported for Union
Carbide that seepage from the ponds is on the order of 10 to 40
gallons per minute. Since the ponds are on the south side of the
river, ground water flow is most likely from the south side of
the canyon through the unconsolidated material to the river.
There may also be a significant component of shallow water
movement in the same direction as river flow, depending on depth

to bedrock and the degree of hydraulic connection with the river.
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3.2 CLUB MESA AREA

3.2.1 Geology

Club Mesa is directly southwest of Uravan and is about 400
feet above the San Miguel River. Bedrock and surficial geology
of Club Mesa is shown on Figures 3.2.1-1 and 3.2.1-2. Bedrock
units in the area are, from youngest to oldest, the Brushy Basin
and Salt Wash Members of the Morrison Formation, Summerville,

Entrada/Carmel, Navajo, and Kayenta formations.

A description of these units is included in Figure 2.3-1.
Most of these formations are dominated by thick sandstone
sequences. Two of these units are predominantly shale units; the
Brushy Basin Member and the Summerville Formation. All of the
units are inclined gently toward the northeast at about 2°¢ to 30.
Faulting on Club Mesa has not been identified but an orthogonal
joint set is present. One joint set parallels bedding and the
other two sets are nearly vertical. These vertical joints strike
north 45° west and north 45° east. The trend of these joints
parallels the trend of the San Miguel River Canyon or its major
tributaries. Secondary permeability is probably provided by this

jointing.

gurficial materials are very thin on Club Mesa, generally
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less than 10 feet thick, and are composed of residuum, colluvium,
and alluvium. These surficial materials are thickest in the
small, intermittent drainages and on small benches formed along
the canyon walls. These materials are not shown on the geologic
map (Figure 3.2.1-1) because of their limited thickness and

lateral extent.

The resistant sandstone cliffs in the Salt Wash member of
the Morrison Formation which make up the upper and lower Club
Mesa rims are actively retreating. Based on long-term
downcutting rates observed for the Colorado River system, it is
estimated that incision of the San Miguel River through the lower
Club Mesa caprock (the onset of mesa rim retreat) probably took
place about 1.9 to over 3.0 million years ago. Geomorphic
studies at Uravan (Smith, 1980) indicate maximum retreat rates
between 1.0 and 4.0 feet per thousand years which are similar to
rates reported elsewhere in the Colorado Plateau. These average
rates are exceeded locally by gully erosion along drainages on

the mesa rims.

Both tailings disposal and raffinate evaporation operations
have occurred on Club Mesa. The location of these areas is shown
on Figures 1.1-1 and 2.1-1. Geologic conditions particular to

each of these areas are briefly described below.
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Club Mesa Tailings Piles: The existing Tailings Piles are

likely underlain by a thin veneer of surficial materials that is
less than 10 feet thick, and sandstone bedrock. This bedrock is
the Salt Wash Member which is about 100 feet thick and composed
of thick sandstone with interstratified lenses of claystone and
siltstone. Joints in the Salt Wash are similar to the three
orthogonal joint sets described above. Beneath the Salt Wash is
the shaley Summerville Formation and sandstones of the
Entrada/Carmel, Navajo, and Kayenta Formations. The sandstone
units beneath the Tailings Piles have both primary and secondary

permeability.

Club Mesa Spray Area: The raffinate evaporation area on the

highest bench of Club Mesa is up-slope from the Tailings Piles
and is underlain by the same bedrock segquence as the Club Mesa
Tailings Piles. The area is near the contact between the Salt
Wash and Brushy Basin Members of the Morrison Formation. This
stratigraphic horizon has provided much of the uranium ore in the
Uravan mining district. The general outline of the abandoned
mine workings which are presently inaccessible is shown in Figure
3.2.1-1. The extent of the mined-out area shown is based on old
mine maps on file with UCC/Umetco. Elevations on the mine maps
indicate that the depth of mining is relatively shallow and
ranges from 20 to 30 feet below the ground surface and that

pillars exist throughout the mines. The Salt Wash is probably a
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relatively stable roof rock but there is some evidence of
subsidence and soil piping into the abandoned mines. Judging
from the relatively shallow depth of the mines and past
subsidence, these abandoned workings represent relatively high
potential for future mine subsidence. It is reasonable to expect
the development of additional subsidence pits at the ground
surface over the long term. These pits could be several tens of
feet in plan dimension and could be several feet to a few tens of

feet deep.

3.2.2 Hydrogeology

Uranium and vanadium have been mined and milled in the
Uravan area for several decades. In the past, industry was not
required to determine background or pre-mining conditions of
resources, including that of ground water. Because of this
situation, it is not possible to determine pre-operational
background conditions at areas that are presently impacted or
contaminated. Therefore, the regional description of the
hydrogeology presented in Section 2.2 will be considered as the
general background condition and data collected from specified
on- and off-site wells will be used to represent background
conditions of currently contaminated areas. The approxXimate
location of observation wells at the Uravan Facility is depicted

in Figure 3.1.2-1.
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The same hydrostratigraphic sequence described in
Section 2.3.3 occurs beneath Club Mesa. The uppermost unit is
the Salt Wash Member of the Morrison Formation and the deepest is
the Kayenta-Wingate. Units younger than the Salt Wash have
either been removed by erosion or exist only as isolated

erosional remnants.

Envirologic Systems, Inc. (1983b) describes the Club Mesa
monitoring system which includes wells drilled by IECO, and Dames
and Moore for Union Carbide. The "V" series wells, which were
established by IECO in 1980, range in depth from 50 feet to 438
feet (International Engineering, 1981) and monitor the Kayenta-
Wingate and Salt Wash water-bearing zones, and the Summerville
aquitard. Wafer quality data collected by UCC/Umetco since
January 1981 from the "V" series wells, excluding 1983 data, are
presented by Envirologic Systems, Inc., 1983b. Bishop, Brogden,
and Rumph, Inc. (BBRI) drilled five additional "V" series wells
for UCC/Umetco on Club Mesa in January and February 1986 (V-768,

v-769, v-770, Vv-771, and V-772.

Kayenta-Wingate Water-Bearing Zone: The Kayenta-Wingate

sequence beneath Club Mesa includes a 400-foot sequence of
sandstones with interbeds of shales. Both formations are
approximately 200 feet thick. The lower part of the Kayenta-

Wingate sequence is saturated and water level elevations observed
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in monitoring wells V-768 and V-769 indicate that the groundwater
system in the Kayenta-Wingate is hydrologically connected to the
San Miguel River. The data also suggest that the gradient
beneath Club Mesa is low. The direction of ground water flow is
projected to be to the north and northeast. Aquifer testing in
wells V-768 and V-769 by BBRI revealed that transmissivities for
this sequence are low and are approximately 0.11 and 1.6 gallons
per day per square foot, respectively, as calculated by BBRI

(BBRI, 1986).

Summerville and Entrada Formations: Little is known about

these zones beneath Club Mesa. Monitoring well V-764S is
completed in the Summerville and consistently shows a water
elevation of about 5223 feet, which indicates about 4 or 5 feet
of water in the well. The water levels in V-764S also show
possible seasonal variations, but these variations are not
distinct. Only one analysis has been performed due to the low
water level, and that analysis showed very high concentrations of
sulfate, chloride, and nitrate with total dissolved solids (TDS)

of 11,148 milligrams per liter (mg/1l).

Salt Wash Member of the Morrison Formation: There is no

direct evidence for the presence of a saturated zone in the Salt
Wash prior to mining and Union Carbide's disposal activities on

Club Mesa. Waste disposal activities have contaminated the Salt
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Wash sandstone and formed a perched zone within this unit. If a
saturated zone did exist prior to milling, it must have been very
thin and perched above the Summerville aquitard. Monitoring
wells (V-763S, V-765 and V-767) have shown cyclical variations in
water levels indicating the possibility of seasonal recharge.
Seasonal cycles in the milling operation and disposal could also
account for these cyclical water level fluctuations. BBRI
drilled three wells into the Salt Wash in January and February

1986 (v-770, Vv-771, and V-772).

Water quality data indicate that most of the Salt Wash
member is contaminated beneath the Tailings Piles and Spray Area.
For the most part, this contamination is in the form of high
concentrations of sulfate, chloride, ammonia, and nitrate, but at
several shallow monitoring sites, thorium-230 and uranium are
found at elevated levels. The present water surface 1is
relatively shallow and parallels the surface topography,

discharging from the canyon wall.
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3.3 CONCEPTUAL AQUIFER MODELS AND AQUIFER CONTAMINATION

3.3.1 Conceptual Aquifer Models

The following discussion describes a conceptualization of
the hydrogeologic model for Uravan based upon data generated in
the January 1986 BBRI field investigation. While the following
discussion focuses on the hydrologic characteristics of the
Kayenta and Wingate stratigraphic units, it is important to
recognize that the Kayenta and the Wingate are in direct
hydraulic connection and they form a single aquifer unit. Key
features of the hydrogeologic model are: 1) a low-permeability
Kayenta-Wingate sequence beneath Club Mesa, and 2) a Kayenta-
Wingate sequence in the River Valley which has a high-
permeability in its upper portion (fractured Kayenta) and
generally has low-permeability at depth (less-fractured Wingate).
The sandstones beneath Club Mesa and at depth beneath the river
valley are not extensively fractured and water is transmitted
through the sandstones by primary porosity and permeability.
These sandstones contain groundwater in storage but generally
release only small amounts of groundwater to properly constructed
wells. In contrast, the highly fractured Kayenta Formation in
the River Valley yields relatively large amounts of ground water.
Aquifer tests of wells V-768, V-769 and CRP—15, -16, -17 and -18

were drilled to test the aquifer properties of the Kayenta and
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the Wingate and to collect water samples from the aquifer in
these locations. The data from these tests showed that the
permeabilities of Kayenta Formation in the river valley are
higher than the permeabilities found in the Wingate Sandstone and
in the river valley Kayenta-Wingate sequence beneath Club Mesa.
Testing of CRP-15, -16, -17, and -18 using packers to isolate
specific intervals reveal that the Kayenta in the river valley
can yield between 50 and 200 gallons per minute to pumping. This
investigation showed that production from the Wingate in the
river valley and the Kayenta-Wingate sequence beneath Club Mesa
was generally in a range of 5 to 10 gallons per minute. These
differences are primarily due to the presence of fractures.

Where the Wingate is fractured, it has a higher permeability that
is similar to the permeability of the Kayenta. In the absence of

fractures, the Wingate is a low-permeability aquifer.

The highly fractured Kayenta Formation in the River Valley
is a narrow and restricted but active groundwater system in
hydrologic contact with the San Miguel River. This active system
is approximately 1000 fee wide, 200 feet deep, and runs the

length of the wvalley.

Contaminants from hillside seepage, the River Ponds and the
Club Ranch Ponds are present in the Kayenta Formation.

Contaminants have also been measured in the underlying low-
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permeability Wingate Sandstone. The fact that the near-surface
Kayenta Formation is highly fractured and exhibits high
permeabilities suggests that a groundwater restoration program

may be feasible.

Contaminants in the river valley occur in the fracture voids
in the Kayenta-Wingate sequence and to some extent in the
sandstone rock matrix. Studies by Chandra (1981) for Union
Carbide, revealed that within the zone of contamination from the
Club Ranch Ponds, calcium carbonate-sulfate crystals have formed
along the fractures. The significance of these crystal growths
on the fractures is that the bleed rate of contaminants into the
fractures from the matrix may be relatively slow. However, no
extensive study has been made to confirm the extent or
significance of crystal growth in the fractures. Monitoring of
the groundwater remedial action will provide the best information

on this issue.

In this type of regime, a groundwater restoration plan can
concentrate on removing contaminants from the fractures of the
sandstone and rely on a low bleed rate from the matrix to remove
additional contaminants. The sandstone matrix itself produces
very little water relative to the production from the fractures.
Thus, constructing pumping wells in the area of contamination in

the vicinity of the Club Ranch Ponds, will remove most if not all
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of the contamination that can flow freely to the well within a

relatively short period of time.

3.3.2 Aquifer Contamination and Geochemistry

The acidic raffinate liquid undergoes a series of
geochemical reactions as it enters and moves through the
subsurface. These geochemical reactions include precipitation,
adsorption, and neutralization. These reactions occur to varying
degrees, but their effect is to reduce the apparent level of
contamination in the groundwater by reducing concentrations of
metals, radionuclides, and inorganic contaminants. It is
important to recognize that many of these reactions are
reversible and that the contaminants may be released back into
the groundwater. It is because of these geochemical reactions,
and because of dispersion and dilution of contaminants in the
aquifer that the contaminant levels in the groundwater are less

than the concentrations found in the raffinate liquid.

Contaminant plumes are present beneath and downgradient from
the Club Mesa Tailings Piles and Spray Area (Envirologic Systems,
Inc., 1983b) and the Club Ranch Ponds (Envirologic Systems, Inc.,
1983a), the A-Plant area, and the southern bank area of the San
Miguel River between Club Mesa and the river. Groundwater

contamination is suspected to be present beneath and downgradient
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from the River Ponds (on both sides of the river), although no
monitoring wells have been drilled in this area for confirmation.
Geochemical reactions in these areas follow the general framework
set forth above. Subsurface liquid migration from the Spray Area
is enhanced by mine voids that underlie the Spray Area.
Infiltration travels into the underlying sedimentary rocks and
exits along the mesa rim in seeps and vertically down toward the
underlying aquifers. 1In the area of the Club Ranch Ponds,
raffinate infiltrated the surficial materials and the Kayenta
Formation directly from the bottoms of the ponds. In time this

contamination ultimately discharges to the San Miguel River.

Chemical analyses from perched liquid on Club Mesa indicate
that some of the raffinate seepage has been neutralized by
reactions with the sedimentary rocks (Envirologic Systems, Inc.,
1983a). These analyses also show that the perched liquid
contains elevated levels of sulfate, chloride, potassium, sodium,
magnesium, ammonia, nitrate, zinc, vanadium, selenium, uranium,
arsenic, and mercury. Water quality information from the past
monitoring program has shown that the total dissolved solids
concentrations of fluids in the Salt Wash on Club Mesa range from
1,388 to 48,914 milligrams per liter (mg/l), sulfate
concentrations ranged from 308 to 17,305 mg/l, ammonia
concentrations ranged from less than 0.5 to 890 mg/l, and the pH

ranged from 3.4 to 8.2. Elevated levels of sulfates, magnesium,
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chlorides, metals, radionuclides, and other inorganic
constituents are present. Wells in the Salt Wash on Club Mesa
from which UCC/Umetco has collected these data include wells V-

7638, V-764S, V-765 and H-7.

Water quality sampling completed on V-768 and V-769 show
little to no contamination of the groundwater system in the
Kayenta-Wingate sequence from the overlying mill operations. A
water sample collected from V-768 revealed low levels of ammonia
and nitrates. Slightly elevated levels above background of
magnesium and sulfate were also found in this sample. The total
dissolved solids concentration was 4560 mg/l. The water from V-
768 was a sodium chloride type. Water quality samples from V-769
showed similar results but the overall concentrations of
parameters analyzed were lower. There was no ammonia or nitrate
measured in the water sample and the water was of a sodium
chloride type. Magnesium and sulfate concentrations were low.

The concentration of total dissolved solids was 1340 mg/1.

A similar geochemical situation is indicated in the area
downgradient of the Club Ranch Ponds. These geochemical
reactions do not fully neutralize the raffinate solution before
it enters the San Miguel River. High levels of total dissolved
solids, some dissolved metals, radionuclides, and other inorganic

contaminants are transported into the river. The concentrations
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of dissolved metals and radionuclides in the groundwater are
lower than the concentrations of these constituents in the parent

raffinate liquid.

Previously, 14 observation wells were drilled into the upper
part of the Kayenta Formation in the River Valley. These
14 wells, CRP-1 through CRP-14 have been monitored for several
years by UCC/Umetco and records of water level fluctuations and
groundwater quality are available. The data indicate that
leakage from the Club Ranch Ponds has migrated into the Kayenta
Formation and is moving generally in a down-valley direction.
Water levels in observation wells also indicate that the
direction of ground water flow is generally down-valley and
towards the river. Total dissolved solids (TDS) concentrations
in the observation wells range from less than 15,000 milligrams
per liter (mg/l) to as much as 170,000 mg/l in wells downgradient
from the Club Ranch Ponds. Radionuclides, dissolved metals, and
inorganic contaminants are also present at elevated levels in the
aquifer as shown by monitoring well analyses downgradient of the
Club Ranch Ponds (see Table 3.3-1). Background (uncontaminated)
groundwater in the Kayenta Formation has TDS concentrations in a
range from 200 to 500 mg/l as shown in wells CRP-1, CRP-4, G-

block, and F-block.
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TABLE 3.3-1 GROUNDWATER QUALITY AT URAVAN COMPARING GROUNDWATER

SAMPLE RESULTS FOR CRP-4

(CONTAMINATED WELL)

PARAMETER

Date

Sample Type

Top Casing Elev.
B. Casing Elev.
Phreatic Elev.

Temp.

Cond. @25 C

PH

TDS

Sol. Sulfates
Sol. Chlorides
Sol. Sodium
Sol. Calcium
Sol. Potassium
Sol. Nitrite/N
Sol. Nitrate/N
Sol. Ammonia
Sol. Zinc

Sol. Selenium
Sol. Magnesium
Sol. Manganese
Sol. Iron

Sol. Carbonate
Sol. Bicarbonate
Sol. U-Nat.
Sol. Th-230
Sol. RA-226
Sol. Pb-210
Sol. Po-210
Zinc*

Copper*
Arsenic*
Mercury*
Cadmium*
Chromium*
Lead*

Silver*

* CRP-2

LLD =

pC/1 =

sample 10/6/83,

(BACKGROUND WELL) AND CRP-2

UNITS CRP-2 CRP-4 LLD'S
11/15/84 10/18/94
Pumped Pumped

ft. 4941.980 4995.6590 0.001
ft. 4891.980 4935.650 0.001
ft. 4927 .880 4959.950 0.001

C. 14 14 -2.000
umhos 17,136 365 10.000
Units 6.64 7.58 0.100
mg/1l 27,090 272 10.000
mg/1 18,560 28 10.000
mg/1 1,420 4 10.000
mg/1 783 19.6 0.100
mg/1 494 45.4 10.000
mg/1l 378 10.1 0.100
mg/1 0.02 <0.02 0.100
mg/1 2 <0.04 0.100
mg/1 1,610 0.2 1.000
mg/1l 0.208 <0.02 0.020
mg/1 <0.250 <0.01 0.010
mg/1 1,202 22.1 0.100
mg/1 6.63 0.028 0.050
mg/1 26.8 0.059 0.025
mg/1 <1 <1 1.000
mg/1 1,960 258 1.000
pC/1 470 <3 0.200
pC/1 0.20+0.50 0.00+0.40 3.100
pC/1 2.40+£0.50 1.10+0.40 0.310
pC/1 0.40+0.90 13.00+2.00 4.800
pC/1 0.10+0.60 -0.50%0.90 1.000
mg/1 0.63 <0.01 0.01
mg/1 0.07 <0.01 0.01
mg/1 <0.01 <0.01 0.01
mg/1 <0.0003 <0.0003 0.0003
mg/1 <0.01 <0.01 0.01
mg/1 <0.01 <0.01 0.01
mg/1l <0.01 <0.01 0.01
mg/1 <0.01 <0.01 0.01

CRP-4

sample 10/5/83)

Lower Limits of Detection
picoCuries per liter
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3.4 SOILS AND VEGETATION

3.4.1 Soils

A description of soils in the vicinity of Uravan is presented in
Section 2.5.1. Widespread, heavy grazing of the area has resulted in
disturbance of the surface layers of much of the soil. Road
construction, excavation, stockpiling of ore and waste materials, and
other activities associated with mining and milling operations have
contributed to soil disturbance near Uravan, along the San Miguel
River canyon walls, and on Club Mesa. Cover by cryptogamic crust
ranges from nonexistent in areas of intense disturbance, to light
over most of the soil surface in the Uravan vicinity, to moderately
heavy on isolated areas protected from grazing and free from other
disturbance. Erosion varies with level of disturbance.

The Uravan mill has been shown to be the source of soil
contamination through dispersion of airborne contaminants (ERI Logan,
1986). Soils in the vicinity of the mill show elevated levels of
arsenic, barium, cadmium, lead, nickel, vanadium, zinc, gross alpha
and gross beta. Soil contaminant concentrations decrease with
increasing distance from the mill. Nickel concentrations are
affected by geologic parent material and proximity to mine workings
and ore storage piles. The distributions of levels of the other
contaminants are not affected by these factors. The most widespread

contaminant is wvanadium.
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Locations at which the soils show elevated levels of
contamination include tops of mesas in all directions from the mill
site, benches above the San Miguel River upstream and downstream of
Uravan, and the riparian zone upstream and downstream of Uravan. The
areal extent of contamination varies with contaminant, wind

direction, physiographic position of the soil, and other factors.

3.4.2 Vegetation

Vegetation in the vicinity of Uravan generally resembles the
description of regional vegetation presented in Section 2.5.2.

Grazing by livestock and big game is the major land use in this area.

In pinon-juniper woodland areas, shrubs are sparse and in low
vigor. The understory vegetation consists of approximately one-third
of its potential cover. Annual species are common. Range trend
appears to be downward (Gibbs & Hill, 1984). Several stands of pinon
and juniper trees were observed in the vicinity of the Uravan mill.

Sagebrush/grass vegetation is very heavily grazed. A difference
in grazing intensities between mesas on the north and south sides of
the San Miguel River was observed. Different livestock operators
lease the grazing allotments of the two sides of the river and use
different management practices. Mesa and bench vegetation on the

north side of the river was more heavily used than that on the south
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side of the river. Vegetation in the large open areas within the
pinon-juniper woodland on the north side of the river consisted of

dense stands of sagebrush (Artmeisia tridentata) with an understory

of broom snakeweed (Xanthocephalum sarothrae), cheatgrass (Bromus

tectorum), prickly-pear cactus (Opuntia spp.), and occasional
perennial grasses. The abundance of broom snakeweed and annual
grasses, as well as the increasing cover of sagebrush, are

indications of overgrazing and downward range trend.

Vegetation in the large open areas within the pinon-juniper
woodland on mesas and benches on the south side of the San Miguel
River consisted primarily of assorted perennial grasses. Shrubs were
generally scattered sparsely in these areas. Common grass species

identified included blue grama (Bouteloua gracilis), three-awn

(Aristida longiseta), alkali sacaton (Sporobolus airoides), and

others which could not be identified at the time of observation in
January. Shrubs included sagebrush, rubber rabbitbrush

(Chrysothamnus nauseosus), four-wing saltbrush (Atriplex canescens),

and winterfat (Ceratoides lanata). Broom snakeweed was present along

with buckwheat (Eriogonum spp.) and a few other forbs. Some of the

vegetation differences on the south side of the river relative to the

north side may be attributable to soil and aspect differences.

The riparian zone along the San Miguel River near Uravan

consists of several zones of vegetation. Directly along the banks of
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the river and in areas that flood seasocnally, the vegetation consists

of willows (Salix spp.), alders (Alnus tenuifolia), cottonwoods

(Populus angustifolia), tamarisk (Tamarix pentandra) and other

species adapted to periodic floodings. Farther from the river bank

are zones dominated by rubber rabbitbrush and sage brush with various
associated grasses, forbs and shrubs. The number of vegetation zones
present and the sizes of the zones depend on the width of the canyon

bottom in a given area.

Within the town of Uravan, vegetation consists of lawn grass,
shade trees, various ornamental plants, and weedy species common in

urban and industrial areas.

Agricultural vegetation in the Uravan area consists of irrigated
fields and pastures at some distance from Uravan in the riparian zone
and on the lower benches upstream on the San Miguel River. Some
miles downstream on the Dolores River, the first downstream crops
occur. Crops consist of mostly hay and some corn used for livestock
feed. Water from the San Miguel River is used for irrigation of
crops and pasture grass upstream of Uravan. Tributaries to the
rivers are used as the source of irrigation water downstream of

Uravan.

No vegetation samples were obtained for analysis during the ERI

1986 January Winter Baseline Investigation. Results of previous
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studies of vegetation contamination are summarized in the following

paragraphs.

In determining off-site impacts to vegetation in the vicinity of
the Uravan uranium mill, there are two general areas to be
considered. First are the tops of neighboring mesas located north
and east of the Uravan Mill site. Radionuclide concentrations have
been determined for five forage plant species at four sample sites on

Spring Creek Mesa (Figure 3.4.2-1).

For all radionuclides in all plant species sampled at these
sites, concentrations at site D are somewhat higher than
concentrations at any of the other sites. Site D has been noted to
be affected by airborne contaminants from a mine vent nearby. U-nat
and Th-230 are the only radionuclides that are affected by mining
activities (Jones, 1983). Ra-226 concentrations in blue grama
(Bouteloua gracilis), Indian rice grass (Oryzopsis hymenoides),
galleta grass (Hilaria jamesii), and four-wing saltbush (Altiplex
canescens) are plotted against distance in Figure 3.4.2-2. These
graphs illustrate the general tendency for concentrations at site D
to exceed concentrations at the other sites. No other data exist for

vegetation concentrations on the mesa tops.
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The second area of potential contamination to be considered is
the San Miguel River Canyon in which the town of Uravan is located.
There is evidence that off-site vegetation in the canyon in and
around Uravan has been contaminated by radionuclides. In the
"Radiation Dose Commitment Assessment for the Town of Uravan,
Colorado" (Jones, 1983), radionuclide concentrations in forage
vegetation were found to exceed background concentrations in similar
vegetation by 1.3 to almost 10 times. Levels of Ra-226 exceeded
background levels in the housing areas of A-, B-, D-, and F-Blocks,
the sewage plant area, the swimming pool area, and west of Tailings
Pile 2. A site in C-Block Area showed excess levels for 3 of 4
radionuclides measured. All other sites showed excess levels for 2
of 4 radionuclides measured. Geographic location relative to the

mill did not seem to affect concentrations (See Figure 3.4.2-3).

In the same study (Jones, 1983), radionuclide concentrations for
local garden vegetables were reported. Most of the reported
concentrations exceeded concentrations measured in commercial
vegetables from Uravan and Grand Junction, Colorado. Lowest relative
concentrations for all radionuclides were reported for

sites in B-Block and a combined sample for H- and J-Blocks.

These data for concentrations of radionuclides in garden

vegetables were used to calculate ingestion dose rates which were
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reported in "Calculated Uravan Garden Vegetative Uptake Ingestion
Dose Rates - 1982" (Union Carbide, 1983a). Dosages from vegetable
ingestion exceeded 40 CFR 190 standards at sites F, H, J, and the old
trailer court. While lower concentrations were observed in
vegetables grown in J-Block, dose standards were exceeded due to the
larger qguantities of vegetables consumed. Only vegetables grown in
B-Block showed concentrations and ingestion rates below the 40 CFR

190 standard for safety.

Measured concentration of radionuclides in vegetation and dose

rates calculated from those concentrations indicate off-site impacts

in the town of Uravan and within the San Miguel River Canyon.
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3.5 AQUATIC RESOURCES - SURFACE WATER CHEMISTRY

3.5.1 Surface Water Chemistry

Historical data for water quality reveals evidence of heavy
metal contamination of the San Miguel River by mining and milling
activities upstream of Uravan. While there is attenuation of water
column metals with downstream distance in the San Miguel, these
concentrations are not reduced to zero upstream of Uravan (ERI,
1986). There are current loadings from upstream sources such as
Naturita, Telluride Area, South Fork, and others which indicate a
continuing metal contamination problem in the San Miguel River
upstream of Uravan. Current ambient data is not sufficient to fully
document the upstream contributions and the Uravan additions on a

seasonal basis.

A substantial data base exists for the San Miguel River for
dissolved Ra-226, TDS, sulfates and chlorides. This information has
been collected by Federal agencies, the State (CDH) and by Union
Ccarbide as part of its Radioactive Materials License. The data show
the effect of the Uravan operations on water quality in the San

Miguel River.

Ra-226 concentrations in the San Miguel River were examined by

reviewing data from the series of weekly analyses of the river at and
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downstream of Uravan from 1961 to 1972 collected by the U.S. EPA
Radium Monitoring Networks. The highest observed dissolved
concentration downstream was 26 picoCuries per liter (pCi/1l) while
the upstream control was generally below 0.5 pCi/l. More current
monitoring data supplied by UCC/Umetco (total Ra-226) show peaks and
seasonality which are very similar to those observed in the EPA

Radium Monitoring Network (1961-1972) data.

A detailed analysis of the surface water guality was conducted
in January 1986 (ERI, 1986). Upstream of Uravan, the San Miguel
River receives loadings of Al Cd, cobalt (Co), Cu, Fe, Pb, manganese
(Mn), silver (Ag), and Zinc. The trends in the chemistry of the
study section of the San Miguel River are in part a recovery from
these upstream loadings and in part a response to increased loadings.
Table 3.5.1-1 shows the concentrations of Ag, Al Cd, Cu, Fe, nickel
(Ni), Pb, molybdenum (Mo), vanadium (V), and Zn between stations
ASMO8 (below Naturita) and ASM01 (below Uravan at the confluence of
the San Miguel and Dolores Rivers). Sediments show decreases in Ni
and Pb and macroinvertebrates show decreases in Cu, Pb, and Zn. In
general, it was observed that the level of all six contaminants rises

between stations ASMOS5B and ASMO03.

Maintaining acceptable water quality in the Uravan river reach

is a function of the non-point and point loadings from the
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TABLE 3.5.1-1 MAXIMUM CONCENTRATIONS OF TEN METALS IN WATER

QUALITY SAMPLES IN THE SAN MIGUEL AND DOLORES RIVERS,

JANUARY 1986.

Concentrations
Location Al cd Fe Pb
ASMO1 1.18 0.0005 1.75 <0.005
ASMOQO3 1.1 <0.001 1.84 <0.01
ASMO4 0.65 0.0006 1.26 0.014
ASMO5 1.28 0.0003 1.72 <0.01
ASMO5A 0.45 0.0002 0.46 0.005
ASMO5B 0.64 0.0002 0.63 0.005
ASMOSC 0.19 0.0001 0.84 0.005
ASMO6 0.22 0.0001 0.26 <0.005
ASMO7 0.09 0.0001 0.12 <0.005
ASMOS8 0.20 0.0002 0.22 <0.005
ADRO3 0.55 <0.0002 .62 <0.005
ADRO4 0.29 <0.0005 .73 <0.005
*n.a. = no analysis done
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UCC/Umetco facility, upstream water quality, the release of
previously adsorbed and/or precipitated metal back to the water
column and sediment transport of contaminated sediments

downstream.

3.5.2 Aguatic Biology

During the January 1986 study (ERI, 1986), sample collection
included periphyton and macroinvertebrate in conjunction with
water quality and sediments. The periphyton data appeared
sensitive to metal loadings, and showed rapid uptake of metals
downstream of potential sources. Several of metals showed
elevated levels upstream from SMO6, the upstream control. Metals
showing increased concentration in this location were Al, Cu, Mo,
Pb, and V. These levels support other data indicating the
existence of additional sources of contamination upstream of

Uravan.

Metals (Ag, A1, Cd, Cu, Mo, Ni, Pb, V and Zn) increased
markedly in the periphyton immediately downstream of the Club
Ranch Ponds in samples on the Club Ranch Pond side of the river.
This indicates that the Club Ranch Ponds are a major source of
all nine contaminants in the San Miguel River. Additional
increases in concentrations were seen immediately upstream of the
confluence of the San Miguel with the Dolores River. Metals

increasing in this reach included Ag, Al, Cu, and V and could be
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indicative of groundwater contamination from the Club Ranch Ponds

entering the river.

Overall, concentrations of five metals (Ag, Al, Cu, Mo, and
Zn) increased from levels measured upstream of Uravan in the San
Miguel River to those measured downstream of Uravan at the

confluence with the Dolores River.

Results of analyses for stream invertebrate metals
concentrations are similar to the periphyton. Metals (Ag, Al,
Cd, Cu, Mo, Ni, Pb, V, and Zn) increased downstream of the Club
Ranch Ponds. Contamination upstream of Uravan was noted, similar
to that observed in the periphyton. The periphyton and
invertebrates were good indicators of water quality and are
particularly effective indicators of point source loading by

heavy metals.
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4.0 REMEDIAL ACTION PLAN - SOLIDS

Remedial activities at the Uravan Facility consist of the
cleanup and reclamation of contaminated areas of the site and/or
closure and reclamation of ancillary areas impacted by remedial

activities. Contaminated areas (Figure 1.1-1) include:

. Atkinson Creek Crystal Disposal Area
. Club Ranch Ponds Area

. River Ponds Area

. Tailings Piles

. Club Mesa Area

. Mill Areas

. Town and Adjacent Areas

Ancillary areas include the Burbank Quarry and Borrow Area on
Club Mesa. If these areas are unavailable, alternative disposal
or borrow areas must meet the technical and schedule requirements

prescribed in this Remedial Action Plan (RAP).

For each affected area, this chapter presents (1) a
description of operations and observed impacts, (2) remedial
actions, including cleanup criteria, (3) requisite assessments
and engineering activities, (4) schedule, (5) quality control,

quality assurance, monitoring, performance evaluation and
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inspection. Conceptual designs and material specifications are

presented for purposes of clarifying detail design reguirements.

For Final Plans and Specifications, and all other items,
documents or actions for which State approval is required by this
Remedial Action Plan: (1) the term "approval" shall mean "prior
approval in writing," (2) the State shall respond within one
hundred twenty (120) days unless otherwise specified by the
Consent Decree with a determination of approval or denial,
unless an alternate response time is specified, and (3) the State
shall provide a statement of the reasons, with supporting
information, for any determination other than unconditional

approval.

Once approval is given by the State, UCC/Umetco shall

implement any required work in accordance with the Approved Final

Plans and Specifications and supporting documents.
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4.1 ATKINSON CREEK CRYSTAL DISPOSAL AREA

4.1.1 Description of Operations and Observed Impacts

The Atkinson Creek Crystal Disposal Area is located
downstream from the Club Ranch Ponds and adjacent to Atkinson
Creek, as shown on Figure 1.1-1. This disposal area was
constructed in the early 1970's on the site of a mobile home
park. The mobile homes were removed and the underlying soils
were excavated and stockpiled adjacent to the area. After
preparation of the site, raffinate crystals from Club Ranch Ponds
1 and 6 were removed and stored in the area. No liner was placed
beneath the crystals. The natural soils stockpiled at the site
were then placed on the raffinate crystals to form a soil cover
approximately twelve inches thick. Side slopes on the disposal
area are generally about 3(H):1(V); however, some sections
steepen to approximately 1(H):1(V). UCC/Umetco estimates that
approximately 200,000 cubic yards of raffinate crystals are
stored within the Atkinson Creek Crystal Disposal Area. Radon
flux measurements on the Atkinson Creek Crystal Disposal pile
exhibited a mean radon flux of 4.42 + 0.21 picoCuries per square
meter per second (Uravan Radon Flux Survey, May 17, 1985, Report

to CDH)

The Atkinson Creek Crystal Disposal Area was studied for
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UCC/Umetco in detail by Envirologic Systems, Inc. (1983a). Data
from this study indicate that contaminants are present in both
saturated and unsaturated flow conditions beneath the crystal
pile. These contaminants may migrate into the ground water which
ultimately discharges into the San Miguel River. Continued
migration may occur in the long term because of the high
solubility of the crystals, the lack of adequate cover to prevent
infiltration of water, and the lack of adequate bottom liner
material. Also, the siting of a permanent disposal area in the
river valley is impractical due to river-stream flood risk and
geomorphic processes (PELRS, 1984). The potential for future
contamination of the ground and surface water by raffinate
crystal dissolution or erosion requires that the crystals be
removed and placed in the Burbank Quarry, an approved crystal
storage area, (Figure 1.1-1). This action will remove this

material as a source of contaminant release.

4.1.2 Remedial Activities

For the Atkinson Creek Crystal Disposal Area, UCC/Umetco

shall perform remedial activities in the following manner:

(1) UCC/Umetco has estimated that 200,000 cubic yards of
raffinate crystals (primarily hydrated ammonium

sulfate) are stored within the existing disposal area.
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(2)

All raffinate crystals from the disposal area, as well
as the cover soils, shall be excavated and removed from
the Atkinson Creek location. These materials shall be
placed, compacted, and disposed in the secure crystal
repository, the Burbank Quarry (Figure 1.1-1) in
accordance with the Approved Final Plans and

Specifications.

After crystal removal, peripheral contaminated soils
and the contaminated soils beneath the crystals shall
be excavated, placed, compacted and disposed on the
tops of the Tailings Piles on Club Mesa in accordance
with the Approved Final Plans and Specifications.
Excavation of contaminated soils beneath the crystals

shall be governed by the following:

a. If gravels, clayey soils, or shale (claystone)
bedrock are encountered beneath the crystals, at
least one (1) foot of the soil or bedrock shall be
excavated, placed, and disposed on the Tailings
Piles.

b. In addition to removal described in Item a. above,
all surficial materials with greater than 20
percent by volume of raffinate crystals as
determined by visual inspection of the exposed
surface and surficial materials with
scintillometer measurements greater than a
corrected (true) measurement of thirty (30)
microRoentgen per hour (uR/h) shall be excavated,
placed and disposed on the Tailings Piles.

c. Where sandstone or siltstone bedrock or the water
table is encountered, no additional material shall
be removed.
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(4)

(5)

(6)

Completion of contaminated soil removal shall be based
upon both criteria specified in Table 4.1.2-1.

However, if sandstone or siltstone bedrock or the water
table is encountered, soil sampling shall not be

necessary.

During remedial activities runoff controls shall be in

place to prevent releases of hazardous materials.

The Atkinson Creek Area shall be graded to contours
that provide a stable ground surface configuration
consistent with the goal of long-term stability and

erosion resistance of the area.

The graded area shall be covered with at least one (1)
foot of random fill and shall be vegetated. UCC/Umetco
estimates that approximately 9,000 cubic yards of

random fill will be needed for cover material.

If monitoring of the cover and vegetation performance,
after completion of remedial activities but prior to
closure of the Uravan Facility, demonstrates that
performance requirements as stated in the approved
Quality Plan have not been met, UCC/Umetco shall

propose, for review and approval by the State, and
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Table 4.1.2-1
Criteria for Contaminated Soil Removal

Criterion 1: Scintillometer Investigations

A scintillometer investigation shall be conducted by qualified personnel approved by the State
over the Uravan Facility in sufficient density approved by the State prior to execution. The grid
point survey intervals shall ret-exeeed—fifty(50)-eters be set forth in the State-approved
characterization or confirmation survey plans for windblown contamination areas and five<(3)
saeters for the town, source and source fringe areas, and shall be tied to an identifiable reference
point. [12/15/99] For areas with scintillometer measurements averaged as set forth in the
approved Quality Plan, inclusive of background, the following shall apply:

1.1 For exposure rates above 30 microRoentgens/hour (uR/h) (corrected/true), UCC/Umetco
shall remove additional materials until Criterion 1.2 or 1.3 is met.

1.2 For exposure rates below 30 uR/h (corrected/true) and above 20 uR/h (corrected/true),
UCC Umetco shall remove additional materials until Criterion 1.3 is met or prepare and
submit for State approval a recommendation for further remedial activities based upon a
comparative assessment of alternatives. UCC/Umetco’s assessment shall be based upon
analysis of all pertinent radiometric and past land use information and shall consider the
feasibility, cost-effectiveness, and environmental impact of the proposed remedial
activities and potential land use. UCC/Umetco shall conduct the approved remedial
alternative.

1.3 For exposure rates below 20 uR/h (corrected/true), no further action based on
scintillometer investigations shall be required.

UCC/Umetco may conduct designed, site-specific investigations and sampling to determine the
degree of correlation between scintillometer readings and radium-226, thorium-230, arsenic,
cadmium, lead and/or vanadium. If an appropriate statistically-significant correlation is found
between scintillometer readings and radium-226 or indicator metal levels, UCC/Umetco may
propose and the State shall consider approval of an alternative value either higher or lower than a
corrected measurement of 30 uR/h (true) for use in Criterion 1.1 and 1.2. This alternative value
shall not exceed a corrected reading of 40 uR/h (true) and shall be used only in revising this
Criterion 1.

Criterion 2: Soil Assay for Radium and Other Metals

When UCC/Umetco believes Criterion 1 is met, UCC/Umetco shall conduct a representative
confirmatory soil sampling program based on a design approved by the State prior to execution.
The soil samples shall be taken in sufficient density from multiple depths composited in a
statistically acceptable manner on a sub-area basis and assayed for radium-226, thorium-230,
arsenic, cadmium, lead, vanadium, and up to six (6) additionally potentially toxic metals (e.g.,
nickel, zinc, molybdenum, and selenium). The soil cleanup shall be to these levels:
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2.1

2.2

Note:

The concentration of radium-226 averaged over any area of 100 square meters shall not
exceed the background level by more than 5 picoCuries (pCi) radium-226 per gram (g),
averaged over the first 15 centimeters (cm) of soil below the surface and 15 pCi/g
averaged over 15 cm thick layers more than 15 cm below the surface; and,

The necessity for further remedial actions shall be based upon an evaluation prepared by
UCC/Umetco and approved by the State, of the potential health significance of the
residual levels of all other metals. UCC/Umetco’s assessment shall be based upon
analysis of all pertinent radiometric and past land use information and shall consider the
feasibility, cost-effectiveness, and environmental impact of the proposed remedial
activities and potential land use. UCC/Umetco shall conduct the approved remedial
alternative.

Criteria 1 and 2 are designed to achieve soil cleanup to ranges of naturally-occurring
radioactive and toxic constituent concentrations which approximate the levels existing
prior to operations at the Uravan site. It is recognized that the As-Low-As-Reasonably-
Achievable principle (ALARA below standards) applies.

The document titled “Soil Cleanup Methodology for Uravan, Colorado” as agreed
to by the State and Umetco defines the specific methods used to implement the soil
cleanup criteria presented in this table. This document should be referred to for
additional details. [12/15/99]
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(8)

implement additional remedial actions to achieve

required performance.

Restoration of the underlying aquifer is presented in

Chapter 5.0 - Remedial Action Plan - Liquids.

Requisite Assessments and Engineering Activities

UCC/Umetco shall prepare and submit to the State for review

and approval the following:

(1)

Final Plans and Specifications certified by a
Registered Professional Engineer or equivalent
qualified specialist approved by the State. The Final
Plans and Specifications shall include design drawings
(plans, profiles and details) and specifications (all
construction materials, procedures, surveys and
schedules) for all remedial activities required in
Section 4.1.2, according to the schedule in Section
4.1.4, and the controls in Section 4.1.5. All surveys
shall be conducted by qualified personnel approved by
the State. Appropriate base maps shall show existing
topography. Boundary surveys shall be prepared by a
Registered Land Surveyor. Base maps of the ground

surface configuration prior to initiation of remedial
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(2)

(3)

activities shall be prepared at a scale and contour
interval to give sufficient detail for the State to
review designs and to allow inspection and verification

of remedial activities.

Requisite plans shall include but shall not be limited

to the following:

. A proposed surface runoff and drainage control
plan.

. A proposed cleanup and survey plan for all
material.

. A proposed grading and vegetation plan.

A proposed Quality Control/Quality Assurance (QC/QA),
Monitoring and Performance Evaluation Plan in
accordance with the requirements of Section 4.1.5 and
Addendum A, which Addendum is adopted and incorporated

by reference herein.

A Final Construction Report including:

a. As-built drawings showing construction details,
limit-of-excavation and the final ground surface
configuration.

b. A description of any unexpected conditions and

problems encountered in construction, and the
method employed to resolve such conditions and
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(4)

problems.

C. A final summary of construction and quality
control activities, quality assurance audits and
materials and radiologic test data taken during
construction.

d. A proposed-long term monitoring and surveillance
program.

The Certification Report shall include the Final

Construction Report for the Atkinson Creek Crystal

Disposal Area and an assessment and evaluation of the

effectiveness of reclamation in demonstrating

compliance with The RAP and with statutes, rules and

regulations, licenses and permits rendered applicable
under the RAP or Consent Decree. The performance of

soil cleanup, vegetation of the area, and erosion

control activities satisfying specified performance

criteria shall be presented.

Schedule

UCC/Umetco shall design and conduct the Atkinson Creek

Disposal Area remedial activities according to the following

schedule:

(1)

Final Plans and Specifications shall be prepared by
UCC/Umetco and submitted to the State not later than
120 days after the Consent Decree is entered by the

Court.
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(2) Removal of raffinate crystals and contaminated soils
shall be initiated not later than the date specified in
the Approved Final Plans and Specifications and
completed not later than December 31, 1892-1993.

[3/29/93]

(3) The area shall be graded, covered and vegetated no

later than December 31, 1993.

(4) A Final Construction Report shall be submitted to the
State not later than ninety (90) days after the

completion of initial vegetation.

(5) The Certification Report shall be submitted not later

than 120 days after completion of all remedial

activities at the Uravan Facility.

4.1.5 Quality Control/Quality Assurance, Monitoring,

Performance Evaluation, and Inspection

UCC/Umetco shall perform Quality Control/Quality Assurance
(QC/QA), Monitoring and Performance Evaluation as prescribed in
Addendum A in accordance with a plan to be submitted with the

Final Plans and Specifications.
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QC/0A shall meet the basic requirements stated in Addendum A

and specifically shall include the following:

. Excavation of all materials
. All surveys and field and laboratory tests
. Final limits of excavations to assure that soil cleanup

levels specified in Section 4.1.2 are achieved

. Placement of fill materials to final grade
. Vegetation
. Submission of Documents and Reports as described in

Section 4.1.3.

Monitoring of the Atkinson Creek Area shall include:

. Surface configuration

. Vegetation activities

Performance of the remedial activities shall be evaluated on
the basis of the adequacy of the stability of the final cover
with respect to maintaining its configuration, and, the
effectiveness of vegetative activities in sustaining growth in

comparison to reference areas of naturally-occurring vegetation.

The State shall conduct an appropriate Inspection and

Certification Program in accordance with Addendum B, which is

137



adopted and incorporated by reference herein.

Long-term monitoring and maintenance after closure of the

Uravan Facility shall be conducted pursuant to the Colorado

Radiocactive Materials License.
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4.2 CLUB RANCH PONDS AREA

4.2.1 Description of Operations and Observed Impacts

The Club Ranch Ponds Area consists of six unlined liquid
waste disposal ponds located down valley from the Uravan mill
site, and ancillary disposal areas, as shown on Figure 1.1-1.

The Club Ranch Ponds were constructed in the early 1960's to
serve as both evaporative and seepage discharge ponds. The ponds
were excavated into terrace deposits of the San Miguel River.

The lower ponds (Ponds 2, 3 and 5) have crest elevations varying
from about 4,960 to 4,964 feet. The upper ponds (Ponds 1, 4 and
6) have crest elevations of between 4,979 and 4,985 feet. The
downstream slopes on the ponds are generally between 1(H):1(V)
and 1.5(H) :1(V) with upstream slopes of approximately 2(H):1(V).
The depth of the ponds ranges from approximately eight feet to
almost thirty feet. UCC/Umetco estimates that the ponds contain
about 560,000 cubic yards of raffinate crystals and 30 million
gallons of liquid. The crystals have been measured to exhibit a
radon flux in a range of 2.82 + 0.08 to 13.33 + 0.44 picoCuries
per squére meter per second (Uravan Radon Flux Summary, May 17,
1985, Report to CDH). Contaminants are present in the alluvial
gravels and underlying Kayenta Formation. Geochemical reactions
between the acidic raffinate seepage and calcium carbonate in the

bedrock raises the pH of the liquid and causes gypsum
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precipitation. It is thought that a majority of the
radionuclides are likely to be trapped in the material directly

below the ponds.

The crystals and heavily contaminated materials shall be
removed from the ponds. These materials shall be removed from
the San Miguel River valley because of their potential as long-
term health and environmental hazards. Removal of the crystals,
ponded liquids and contaminated soils will eliminate these
materials as a source of contaminated seepage into the Kayenta-

Wingate aquifer and the San Miguel River.

4.2.2 Remedial Activities

For the Club Ranch Ponds Area, UCC/Umetco shall perform

remedial activities in the following manner:

(1) UCC/Umetco has estimated that 560,000 cubic yards of
raffinate crystals and 30 million gallons of ponded
liquids are presently stored in the six ponds. All
liquids shall be evaporated in place as provided in
Section 5.2.1. Crystals removed in order to construct
evaporation ponds for hillside seepage, toe berm
seepage and tailings liquids may be temporarily stored

on Club Mesa, existing unlined Club Ranch Ponds, or in
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(2)

another disposal area approved by the State. All
raffinate crystals shall then be removed from the
remaining existing ponds and finally disposed in the

secure crystal repository, the Burbank Quarry.

UCC/Umetco has estimated that 60,000 cubic yards of
contaminated soils are located beneath the raffinate
crystals and in the pond dikes. After removal of the
raffinate crystals, the contaminated soils beneath the
crystals and surrounding the Club Ranch Ponds shall be
excavated, placed, compacted, and disposed on the tops
of the Tailings Piles on Club Mesa in accordance with
the Approved Final Plans and Specifications.
Excavation of contaminated soils beneath the crystals

shall be governed by the following:

a. If gravels, clayey soils, or shale (claystone)
bedrock are encountered beneath the crystals, at
least one (1) foot of the soil or bedrock shall be
excavated, placed, and disposed on the Tailings
Piles.

b. In addition to removal described in Item a. above,
all surficial materials with greater than 20
percent by volume of raffinate crystals as
determined by visual inspection of the exposed
surface and surficial materials with
scintillometer measurements greater than a
corrected (true) measurement of 30 uR/h shall be
excavated, placed, and disposed on the Tailings

Piles.

c. Where sandstone or siltstone bedrock is
encountered, no additional material shall be
removed.
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(4)

(5)

After excavation of contaminated soils as prescribed in
item (2) above, UCC/Umetco shall conduct scintillometer
surveys and soil assays for radionuclides and heavy

metals to ascertain residual contamination levels.

Any uncontaminated materials remaining in the pond
dikes may be used to grade the site after removal of

raffinate crystals and contaminated soils.

UCC/Umetco shall reclaim any area not used as a site
for the evaporation of liquids, in the following

manner:

a. After reshaping, UCC/Umetco shall perform
scintillometer surveys and soil assays in a manner
consistent with the methods in Table 4.1.2-1.

b. If Criterion 2, from Table 4.1.2-1 is met,
UCC/Umetco shall cover the area with sufficient
material capable of sustaining vegetation and
shall conduct an effective vegetation program as
approved by the State.

c. If Criterion 2 from Table 4.1.2-1 is not met,
UCC/Umetco may elect to irrigate or treat the area
to determine whether the area will achieve the
criteria in Table 4.1.2-1. If irrigation or
treatment proves to be effective, irrigation or
treatment may be continued until soils meet
Criterion 2 or until closure of the Uravan
Facility, whichever occurs first. If irrigation
or treatment is not used or is not effective,
UCC/Umetco shall design and construct a drainage
diversion system and a cover which meets the radon
and other applicable criteria in 6 CCR 1007-1-3,
Schedule E. The cover shall consist of at least
one (1) foot of random fill.
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(6) UCC/Umetco shall reclaim evaporation pond areas within
the schedule specified in Section 4.2.4(4) in the

following manner:

a. Contaminated synthetic liner and solid residues
shall be removed, placed and compacted in a secure
repository on Club Mesa. Location and design of
this repository shall be approved by the State,
and;

b. The area shall be regraded, and reclaimed in
accordance with the provisions of 4.2.2 (5) a, b & c.

(7) Reclamation of any part of the Club Ranch Pond Area

shall be governed by the procedures stated in Section

4.2.2(5) or Section 4.2.2(6), according to its use.

(8) If monitoring of the cover and vegetation performance,
after completion of remedial activities but prior to
closure of the Uravan Facility, demonstrates that the
performance requirements as stated in the approved
Quality Plan have not been met, UCC/Umetco shall
propose for review and approval by the State, and
implement additional remedial actions to achieve

required performance.

(9) As specified below, the evaporation ponds shall be
designed, constructed, and installed in accordance with

40 CFR 192.32(a) (1) [as it incorporates 40 CFR
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264 .221(a), (f) and (g)] to prevent the migration of
any hazardous constituents into the adjacent subsurface
solil or groundwater or surface water during their
operational life. Pond construction within the Club
Ranch Pond Area (see Figure 1.1-1) shall be designed so
as to optimize the use of the area for evaporation. A
maximum of forty-five (45) acres of evaporative
capacity shall be provided. Each pond shall have a
thirty (30) mil high density polyethylene synthetic
liner or other synthetic liner as approved by the State
in the Approved Final Plans and Specifications of
appropriate strength, thickness, and chemical
properties to prevent failure of the liner and shall be
placed on a suitable compacted clayey foundation or
base having a minimum thickness of twelve (12) inches
and containing at least thirty (30) percent fines
passing No. 200 sieve. [Note: 4/12/91 Field Change
Order authorizing replacement of the compacted clayey
base with a 30 mil very-low-density-polyethylene
liner.] Pond design shall have engineered, compacted
dikes with sufficient capacity and freeboard to contain
the liquid waste and precipitation/runoff for the
design precipitation event and design evaporation rate.
The annual rainfall used for freeboard design shall be

the greatest amount expected for one year out of
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(10)

twenty-five (25) and the annual evaporation rate used
shall be the annual rate expected nine years in ten.
The design for each pond shall include a separate leak
detection system as shown on Figure 4.2.2-1, with
design details as depicted on Figure 4.2.2-2 and liner
failure contingency plans. If the contaminated effluent
rate collected in any respective pond drainage sump
exceeds five (5) gallons per minute (gpm), the liner
failure contingency plan shall be implemented for that
respective pond. Excess free liquids shall not be
allowed to stand in the detection sumps. A groundwater
monitoring program designed in accordance with 40 CFR
Part 264 Subpart F and other applicable rules and
regulations shall be proposed by UCC/Umetco to the
State for approval. The monitoring program shall
include action levels for response. UCC/Umetco shall
construct and install the approved pond design and
shall install and conduct the approved monitoring

program.

Restoration of the underlying aquifer is presented in

Chapter 5.0 Remedial Action Plan - Liquids.
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4.2.3 Requisite Assessments and Engineering Activities

UCC/Umetco shall prepare and submit to the State for review
and approval the documents stated and described in Section 4.1.3
but which shall meet the requirements of Sections 4.2.2, 4.2.4

and 4.2.5.

Detailed plans and specifications for the new lined ponds
shall be provided to the State for approval. Plans and
specifications shall include a single synthetic liner, and a
leakage detection system underlined with appropriate material, a
liner failure contingency plan, and a final reclamation plan.
The basic design requirements of these ponds are contained in

Section 4.2.2 (9) and on Figures 4.2.2-1 and 4.2.2-2.

4.2.4 Schedule

UCC/Umetco shall design and conduct the Club Ranch Ponds
Area remedial activities according to the following schedule:
Final Plans and Specifications shall be prepared by UCC/Umetco
and submitted to the State not later than sixty (60) days as to
the ponds to be used for evaporation of hillside seepage, toe
berm seepage and tailings liquids, and not later than 120 days as

to the remaining Work after the Consent Decree is entered by
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(2)

(3)

(4)

(5)

the Court.

All discharge of liquid waste to the unlined Club Ranch

Ponds shall cease not later than Newvember1—1987

Fanvary—31—1988—{33/5/487} May 31, 1988. [3/1/88]

All liquids shall be evaporated or otherwise removed
from the unlined Club Ranch Ponds not later than

December 31, 1988.

Removal of existing raffinate crystals and contaminated
soil as provided in Section 4.2.2(2) shall be initiated
not later than the date specified in the Final Plans
and Specifications and shall be completed not later
than December 31, 1991. As ponds are taken out of
service, removal of new Club Ranch Pond liners and
associated crystals shall be completed not later than

one year after evaporation has been completed in that

pond. [12/15/99)

The Club Ranch Pond Area shall be reclaimed according

to Section 4.2.2(5).[4/2/96] and—{4/13493] regraded



(7)

&E—a—sﬁ%&a—b&-@—&fﬁe——a—ﬁeww : } 3 O
14433493} A reclamation plan, including site
regrading, covering, and revegetation, and evaporation
or treatment of any residual hillside or tailings pile
seepage, shall be developed within one year of
termination of groundwater extraction and shall be
submitted to the State of Colorado for review and
approval. The plan shall include a schedule for

reclamation activities. [4/2/96]

A Final Construction Report shall be submitted not
later than ninety (90) days after completion of final

vegetation.

A Certification Report shall be submitted not later

than 120 days after completion of all remedial

activities at the Uravan Facility.
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4.2.5 Quality Control/Quality Assurance, Monitoring,

Performance Evaluation and Inspection

UCC/Umetco shall perform Quality Control/Quality Assurance
(QC/QA), Monitoring and Performance Evaluation as prescribed in
Addendum A in accordance with a plan to be submitted with the

Final Plans and Specifications.

QC/QA shall meet the basic requirements stated in Addendum A

and specifically shall include the following:

. Excavation of all materials
. All surveys and field and laboratory tests
. Final limits of excavations to assure that soils

cleanup levels as specified in Section 4.2.2 are

achieved
. Placement of fill materials to final grade
. Vegetation
. Submission of Documents and Reports as described in

Section 4.2.3.

Monitoring of the Club Ranch Ponds Area after vegetation

shall include:

. Surface configuration
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. Vegetation activities

Performance of the remedial activities shall be evaluated on
the basis of the adequacy of the stability of the final cover
with respect to maintaining its configuration, and, the
effectiveness of vegetative activities in sustaining growth in

comparison to reference areas of naturally-occurring vegetation.

The State shall conduct an appropriate Inspection and

Certification Program in accordance with Addendum B.

Long-term monitoring and maintenance after closure of the

Uravan Facility shall be conducted pursuant to the Colorado

Radiocactive Materials License.
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4.3 RIVER PONDS AREA

4.3.1 Description of Operations and Observed Impacts

The River Ponds Area, as shown in Figure 1.1-1, consists of
seven small ponds constructed along the San Miguel River adjacent
to the mill. Five of the ponds are located on the mill side
(south side) of the river and two ponds are located on the north
side of the river. These ponds were constructed within old
tailings piles by excavating into and, in some cases, through the
tailings. The exposed surfaces of the excavations were then
mantled with natural soils. The five ponds on the mill side of
the river were used as settling basins for liquids collected
within the mill area and stored there prior to discharge into the
river. The two ponds on the north side of the river were used to
clarify treated process liquors prior to discharge. These ponds
contain neutralized sludge from the clarification operation.
UCC/Umetco estimates that about 200,000 cubic yards of mill
wastes and contaminated soils are contained in the River Ponds

Area.

The Environmental Report prepared by Dames and Moore (1978)
for Union Carbide estimates seepage from the River Ponds to be 10
to 40 gallons per minute when they are in use. This seepage

enters the groundwater system which, in time, discharges into the
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San Miguel River. Removal of all sludge and tailings material

during remedial activities will eliminate these materials as

sources of contamination.

4.3.2

Remedial Activities

For the River Ponds Area, UCC/Umetco shall perform remedial

activities in the following manner:

(2)

UCC/Umetco shall remove all River Pond liquids as
provided in Section 5.2.2. UCC/Umetco has estimated
that the River Ponds Area consists of approximately
200,000 cubic yards of tailings, neutralized sludge and
contaminated soils. These materials shall all be
removed, placed, compacted, and disposed on the tops of
the Tailings Piles on Club Mesa in accordance with the

Approved Final Plans and Specifications.

Excavation of contaminated materials shall be governed

by the following:

a. If gravels, clayey soils, or shale (claystone)
bedrock are encountered beneath the tailings and
sludges, at least one (1) foot of the soil or
bedrock shall be excavated, placed, and disposed
on the Tailings Piles.

b. In addition to removal described in Item a. above,
surficial materials with scintillometer
measurements greater than a corrected (true)
measurement of 30 uR/h shall be excavated, placed
and disposed on the Tailings Piles.
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(3)

(4)

(5)

(6)

(7)

(8)

C. Where sandstone or siltstone bedrock or the water
table is encountered, no additional material shall
be removed.

Completion of contaminated soil removal shall be based

upon both criteria specified in Table 4.1.2-1 except

that: If sandstone or siltstone bedrock or the water

table is encountered, soil sampling shall not be

necessary.

During remedial activities, runoff controls shall be in

place to prevent releases of hazardous materials.

The River Ponds Area shall be regraded to contours that
provide a stable ground surface configuration
consistent with the goal of long-term stability and

erosion resistance of the area.

The River Ponds Area shall be covered with at least one

(1) foot of random fill and shall be vegetated.

Regrading, filling, and vegetation shall not be

required if excavation has removed materials below the

average flow level of the San Miguel River.

If monitoring of the cover and vegetation performance,
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after completion of remedial activities but prior to
closure of the Uravan Facility, demonstrates that
performance requirements as stated in the approved
Quality Plan have not been met, UCC/Umetco shall
propose for review and approval by the State, and
implement additional remedial actions to achieve

required performance.

4.3.3 Requisite Assessments and Engineering Activities

UCC/Umetco shall prepare and submit to the State for review
and approval the documents stated and described in Section 4.1.3
but which shall meet the requirements of Sections 4.3.2, 4.3.4,

and 4.3.5.

4.3.4 Schedule

UCC/Umetco shall design and conduct the River Ponds remedial

activities according to the following schedule:

(1) The Final Plans and Specifications shall be prepared by
UCC/Umetco and submitted to the State not later than
120 days after the Consent Decree is entered by the

Court.
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(3)

(4)

(5)

(6)

(7)

All discharge to the River Ponds shall cease
immediately upon completion of improvements in the
surface runoff control system as described in Section
5.3.2, but in no event later than sixty (60) days after

entry of the Consent Decree.

All liquids shall be removed from the ponds not later

than December 31, 1987.

Removal of the River Ponds solids shall be initiated by
the date specified in the Approved Final Plans and
Specifications but in no event later than September 30,
1988. Disposal of River Ponds solids on the Tailings
Piles shall be completed not later than December 31,

1990.

The area shall be regraded, covered and vegetated not

later than December 31, 1991.

A Final Construction Report shall be submitted not
later than ninety (90) days after completion of

remedial activities at the River Ponds Area.

A Certification Report shall be submitted not later

than 120 days after completion of all remedial
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activities at the Uravan Facility.

4.3.5 Quality Control/Quality Assurance, Monitoring,

Performance Evaluation and Inspection

UCC/Umetco shall perform Quality Control/Quality Assurance
(QC/QA), Monitoring and Performance Evaluation as prescribed in
Addendum A in accordance with a plan to be submitted with the

Final Plans and Specifications.

QC/QA shall meet the basic requirements stated in Addendum A

and specifically shall include the following:

. Excavation of all materials
. All surveys and field and laboratory tests
. Final limits of excavations to assure that soil cleanup

levels as specified in Section 4.3.2 are achieved

. Placement of fill materials to final grade
. Vegetation
. Submission of Documents and Reports as described in

Section 4.3.3.

Monitoring of the River Ponds Area shall include:

. Surface configuration

. Vegetation activities
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Performance of the remedial activities shall be evaluated on
the basis of the adequacy of the stability of the final cover
with respect to maintaining its configuration, and, the
effectiveness of vegetative activities in sustaining growth in

comparison to reference areas of naturally-occurring vegetation.

The State shall conduct an appropriate Inspection and

Certification Program in accordance with Addendum B.
Long-term monitoring and maintenance after closure of the

Uravan Facility shall be conducted pursuant to the Colorado

Radiocactive Materials License.
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4.4 TAILINGS PILES

4.4.1 Description of Operations and Observed Impacts

The Tailings Piles at Uravan were started in the mid 1950's
to store tailings generated by the Uravan Mill. The Tailings
Piles are located on Club Mesa above the mill site, as shown on
Figure 4.4.1-1. The Tailings Piles were constructed using the
upstream construction method whereby the tailings slurry was
pumped from the mill to the Tailings Piles and deposited through
spigots placed along the tailings delivery line. The embankment
raises are constructed from tailings sands that were regraded,

placed and compacted.

Prior to 1980, the downstream slopes on the tailings
embankments varied from approximately 1.5(H):1(V) to 3(H):1(V).
As the height of the embankments increased, there was concern for
the stability of the embankments. Consequently, in 1980,
rockfill berms including a drainage blanket for seepage control
were constructed to buttress the lower portions of the Tailings
Piles. Horizontal drains to promote drainage of the tailings

were also installed but were ineffective.

Observed impacts from the existing tailings disposal system

include: 1) seepage of contaminated liquids into the bedrock on
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Club Mesa, 2) erosion and transport of tailings material away
from the disposal area by wind and water action, and 3) radon
emanation from the Tailings Piles. These conditions will be
controlled by the cessation of discharge to the Tailings Piles,
removal of liquids, and the covering of the slope of the Tailings
Piles material prior to final reclamation. After the final
reclamation cover is placed on the tops of the Tailings Piles,
infiltration and seepage, wind and water erosion and radon

emanation will be reduced to acceptable levels.

4.4.2 Remedial Activities

For the Tailings Piles, UCC/Umetco shall perform remedial
activities which can be subdivided into six different components:
(1) Dewatering, (2) Slopes and Contours, (3) Rock Fill Buttress
and Toe Drain System, (4) Side Slopes Protective Cover, (5) Top
Cover, and (6) Drainage Diversion. UCC/Umetco shall conduct
remedial activities as required for pile stability and long-term
tailings control in accordance with 6 CCR 1007-1-3, Schedule E.
All remedial activities shall be detailed in the Final Plans and
Specifications to be prepared and submitted by UCC/Umetco for
approval by the State. UCC/Umetco shall use the Probable Maximum
Precipitation (PMP) and the Probable Maximum Flood (PMF) as the
design basis for determining erosion protection for the Tailings

Piles and the Crystal Repository covers. UCC/Umetco shall use
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the Maximum Credible Earthquake (MCE) as the design basis for
slope stability. Final cover design shall be calculated using
state-of-the-art formulas and procedures. UCC/Umetco may submit
modified proposed cover designs based on state-of-the-art
regulatory guidance for review and approval in the Final Plans
and Specifications. Specific reports and methods to be
considered in these calculations shall include the
Hydrometerological Report (HMR) No. 49 (Hansen and others, 1977),
Safety Factors Method (1975), Stephenson Method (1979), NUREG/CR-
4620, "Methodologies for Evaluating Long-Term Stabilization
Designs of Uranium Mill Tailings Impoundments" (June 1986), or
other state-of-the-art methods determined appropriate by the
State. If the State determines prior to closure of the Uravan
Facility that the stability of the final cover and drainage
diversion system are inadequate, UCC/Umetco shall propose, for
review and approval by the State, and implement additional
remedial actions to achieve performance that complies with the

provisions of 6 CCR 1007-1-3, Schedule E.

4.4.2.1 Dewatering

The dewatering program for the Tailing Piles shall be

designed and constructed as follows:

(1) The dewatering program shall include shallow trenches

166



(2)

(3)

4.4.2.2

in selected areas as reasonably necessary to promote
drainage of the near-surface materials and serve as

channels to the sumps.

Sumps shall be installed as reasonably necessary to
collect liquids which shall be pumped to the disposal
system as presented in Section 5.1.2. The number and
location of trenches and sumps will be determined by
the ability of the surface of the tailings pile to

accommodate construction equipment.

Fill (wastes) will be placed in designated areas on the

Tailings Piles to surcharge these areas to accelerate

dewatering and consolidation.

Slopes and Contours

The configuration of the Tailings Piles shall be designed

and constructed as follows:

(1)

The sides of the piles have been regraded to 3 (H):1(V)
above the rock buttress and have been covered with an

interim soil cover twelve (12) inches thick at a

minimum.
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(2) Neutralized sludges and contaminated soils removed from

(3)

the River Ponds Area, Club Ranch Ponds Area, Club Mesa
Area and other areas identified during the
implementation of the Remedial Action Plan shall be
placed on top of the Tailings Piles in an appropriate
1ift of approved thickness and compacted in accordance
with the Approved Final Plans and Specifications.
Placement and compaction shall be conducted in a manner
that will expedite future reclamation activities by
promoting consolidation of slimes and dewatering of the

tailings.

Neutralized sludges and contaminated soil shall be
placed in select locations on top of the piles at an
outer slope of 5(H):1(V) or less as shown in Figure
4.4.2.2-1 in accordance with the Approved Final Plans

and Specifications.

The tops of the Tailings Piles shall be contoured to
slope at three (3) percent grade away from the
embankment face. The surface shall be cambered in
defined areas to compensate for settlement of the

underlying slimes.
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4.4.2.3

Rock Fill Buttress and Toe Drain System

The design and construction of the rock fill buttress and

toe drain system shall be as follows:

(1)

(2)

(3)

The existing rock fill buttress shall be covered with
1.2 meter of Type A riprap as shown on Figure
4.4.2.2-1 or as determined during final design and
presented in the Approved Final Plans and

Specifications.

The toe drain system, presently in place at the base
of the Tailings Piles, shall be maintained until
seepage ceases. Seepage shall be collected and

disposed of as described in Section 5.1.2.

Cover for the rock fill buttress shall be obtained from
the Burbank Quarry or State-approved alternative
source. Placement and inspection of these materials
shall be conducted in accordance with the approved
Quality Control/Quality Assurance Program described in

Addendum A.
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4.4.2.4

Side Slope Reclamation Cover

The design and construction of the side slope reclamation

cover shall be as follows:

(1)

(2)

The conceptual design of the side slope reclamation

cover is depicted in Figure 4.4.2.2-1.

The cover on the 3(H):1(V) portion of the slope shall
consist of 0.9 meters of compacted clay, 0.9 meters of
random fill and 1.2 meters of riprap for a total cover
thickness of 3.0 meters measured perpendicular to the
slope. The cover on the 5(H):1(V) portion of the slope
will consist of 0.9 meters of compacted clay, and 1.5
meters of random fill and 0.6 meters of riprap, or as
determined during final design and presented in the
Approved Final Plans and Specifications, for a total
cover thickness of 3.0 meters measured perpendicular to
the slope. Riprap shall be obtained from the Burbank
Quarry or State-approved alternative source. Random
fill and clays shall be obtained from the Burbank
Quarry and from the Borrow Area on Club Mesa (Figure

1.1-1) or State-approved alternative source.
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4.4.2.5

Top Cover

The design and construction of the top reclamation cover

shall be as follows:

(1)

(2)

4.4.2.6

The conceptual design of the top reclamation cover is

depicted in Figure 4.4.2.2-1.

The cover shall consist of 0.9 meters of compacted
clay, 1.8 meters of random fill and 0.3 meters of Type
B riprap, or as determined during final design and
presented in the Approved Final Plans and
Specifications, for a total of 3.0 meters measured
perpendicular to the slope. Riprap, random fill and
clays shall be obtained from the Burbank Quarry, the
Borrow Area on Club Mesa (Figure 1.1-1), or State-

approved alternative source.

Drainage Diversion

Drainage from the areas adjacent to the piles and

precipitation runoff from the piles shall be controlled. The

drainage diversion system shall be designed and constructed as

follows:
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(1) The Club Mesa Spray Area runoff shall be directed away

(2)

(3)

from the Tailings Piles.

Drainage from areas adjacent to the Tailings Piles
shall be intercepted by a drainage ditch at the back of
the piles and conveyed through Channels A and B to a
gully as shown in Figure 4.4.2.6-1. The drainage ditch
and Channels A & B shall be designed to pass the
Probable Maximum Flood (PMF) and constructed to
minimize erosion. Riprap shall be sized to withstand
PMF velocities across the piles and shall be obtained
from the Burbank Quarry or State-approved alternative

riprap source.

Surface runoff from the top of the Tailings Piles shall
be directed away from the embankment face and shall be
collected and conveyed by the drainage ditch and

conveyed through Channels A and B to an existing gully

as shown in Figure 4.4.2.6-1.
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(4) Surface runoff from faces of the embankments shall be
collected at the base of the reclaimed embankments and
shall be conveyed to the cliff face where long-term
cliff retreat shall not impact the disposal site.

These collection channels shall be located as shown in
Figure 4.4.2.6-1 and shall consist of a minimum of 4.0
ft of riprap Type A (Figure 4.4.2.2-1) overlying 1.0 ft
of riprap bedding, or as determined during final design
and presented in the Approved Final Plans and

Specifications.

4.4.3 Requisite Assessments and Engineering Activities

UCC/Umetco shall prepare and submit to the State for
review and approval the documents stated and described in Section
4.1.3 but which shall meet the requirements of Sections 4.4.2,

4.4.4, and 4.4.5.

In addition, the Final Plans and Specifications shall

include:

. A prediction of the load/settlement relationship over
key areas of piles for the duration of the remedial
action program. All pertinent information including

surface movement monuments, piezometer levels, seepage
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rates and materials placement shall be reviewed,
assessed and summarized. This information shall
subsequently be used for comparison with predicted and
observed system performance during the remedial action

program.

. A proposed materials placement plan, including, but not
limited to, material type, disposal location, schedule
of placement, and compaction specifications for each

material type.

. A proposed dewatering plan, including but not limited
to surcharge location(s) and construction details with
predictions of tailings dewatering and consolidation

rates based on planned materials placement.

4.4.4 Schedule

UCC/Umetco shall design and conduct remedial activities

for the Tailings Piles according to the following schedule:

(1) Final Plans and Specifications shall be prepared by
UCC/Umetco and submitted to the State not later than
120 days after the Consent Decree is entered by the

Court.
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(2)

(3)

(4)

(5)

(6)

(7)

All discharge of slurried tailings ceased as of

November 15, 1984 and shall not be resumed.

The side slopes have been regraded and an interim soil
surface cover has been placed on the tailings side

slopes.

Remedial activities pertaining to the dewatering
program outlined in Section 4.4.2.1 shall commence as
specified in the Approved Final Plans and

Specifications but not later than September 30, 1988.

A monitoring program consistent with the performance
evaluation plan for the Tailings Piles as prescribed in
Addendum A shall be prepared by UCC/Umetco and
submitted not later than 120 days after the Consent

Decree is entered by the Court.

Placement of sludges and materials from the River Ponds
Area shall be completed not later than December 31,

1990.

Placement of neutralized sludges and contaminated soils

from Club Mesa shall be completed not later than
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(10)

(11)

(12)

December 31, 1994.

Placement of the final reclamation cover on the
3(H):1(V) side slopes shall be initiated not later than
the date specified in the Approved Final Plans and
Specifications and shall be completed not later than
December 31, 1989. Monitoring devices shall be
installed and operated in accordance with the Approved

Final Plans and Specifications.

The clay and random fill reclamation cover shall be
placed on top of—the—piles Tailing Piles 1-2 and 3 not

later than December 31, 1896 2002. [4/2/96]

Permanent drainage diversion channels will be

operational by December 31, 1996 2002. [4/2/96]

Final grading shall occur and riprap shall be placed on tops of
the Tailings Piles as soon as further settlement
(consolidation) will not adversely affect cap integrity, as
determined by an analysis of performance evaluation data, but

not sooner than the currently scheduled placement.

A Final Construction Report shall be submitted to the State not

later than ninety (90) days after the final placement of riprap
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on the top of the Tailings Piles.

(13) A Certification Report shall be submitted to the State not
later than 120 days after completion of all remedial activities

at the Uravan Facility.

(14) The area between Tailings Piles 1-2 and Tailings Pile 3 shall
be available for the receipt of waste materials by June 1, 1998
in conformance with the construction requirements in RAP
sections 4.4, 4.2.2.(6) and 4.5.2.1(1) and may remain available
for disposal of waste materials from the Club Ranch Ponds or

other areas identified during cleanup activities. [4/2/96]

4.4.5 Quality Control/Quality Assurance, Monitoring,

Performance Evaluation and Inspection

UCC/Umetco shall perform Quality Control/Quality Assurance
(OC/QA), Monitoring, and Performance Evaluation as prescribed in
Addendum A in accordance with a plan to be submitted with the

Approved Final Plans and Specifications.

OC/QA shall be conducted in accordance with the basic
requirements in Addendum A and shall specifically include the

following:
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. Sump placement, operation and performance

. Contaminated material types, sizes, qQuantities,
location on the pile, schedule, placement procedures,
compaction, and other characteristics

. Installation and maintenance of all monitoring systems

. Cover material selection, placement and compaction

. Construction of drainage channels and diversion ditches

. Construction of runoff control structures on the Club
Mesa Spray Area

. Visual surveillance

. Submission of Documents and Reports described in

Section 4.4.3

Monitoring of the Tailings Piles shall be conducted in
accordance with the requirements of Addendum A and shall

specifically include the following:

. Dewatering rates, quantities and guality

. Slope stability, including surface monuments and any
required slope indicators

. Piezometer levels

. Toe drain effluent rates, quantities and quality

. Siltation in runoff collection channels

. Monitoring of the rock fill buttress, side slope cover,

top cover, and drainage diversion channels
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Performance of the remedial activities shall be evaluated
to assure long-term stability, cover integrity, and the decline

of seepage over time by the analysis of:

. Settlement rates

. Toe drain seepage rates

. Movement monument, erosion monument, and slope
indicator data, if required

. Aerial photography (after all remedial activities are

complete)

The State shall conduct an appropriate Inspection and

Certification Program in accordance with Addendum B.

Long-term monitoring and maintenance after closure of the

Uravan Facility shall be conducted pursuant to the Colorado

Radiocactive Materials License.
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4.5 CLUB MESA AREA

4.5.1 Description of Operations and Observed Impacts

The Club Mesa Spray Disposal Area is located upslope from
Tailings Piles 2 and 3, as shown on Figure 4.4.1-1. This area
was used primarily for evaporation of raffinate. Mounds of
raffinate crystals formed around the spray nozzles within the
spray areas. As part of the raffinate spray process, two clay-
lined storage ponds were constructed upslope of the raffinate
spray area. The purpose of these ponds was to provide
hydrostatic head for the spray system. Also present in the Club
Mesa area is neutralized sludge which was excavated from the
River Ponds. These sludge disposal sites and storage ponds are

also shown on Figure 4.4.1-1.

UCC/Umetco has estimated that 484,000 cubic yards of
contaminated materials are in the Club Mesa Spray Area. These
materials include 250,000 cubic yards of raffinate crystals;
150,000 cubic yards of neutralized sludge; 40,000 cubic yards of
contaminated pond material; and 44,000 cubic yards of

contaminated soils in the fringe area.

surficial and subsurface contamination have occurred as a

result of the raffinate spray process. Surficial contamination
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is due to the presence of the raffinate crystals, in addition to
the windblown spray which contaminated soils in the adjacent
fringe area. Subsurface contamination is caused by seepage of
excess spray liquids into the underlying soils and bedrock

through the unlined surface of the spray area.

4.5.2 Remedial Activities

4.5.2.1 Club Mesa Spray Area and Contaminated Fringe Areas

UCC/Umetco shall perform remedial activities in the Club

Mesa Spray Area in the following manner:

(1) UCC/Umetco has estimated that 250,000 cubic yards of
raffinate crystals and 84,000 cubic yards of
contaminated soils are in the spray area and
contaminated fringe areas, respectively. All raffinate
crystals shall be excavated and removed from the spray
area. The crystals shall then be disposed in the
secure crystal repository, the Burbank Quarry (Figure
1.1-1), or State-approved alternate if the Burbank
Quarry is unavailable, and compacted in accordance with

the Approved Final Plans and Specifications.

(2) After crystal removal, all contaminated soils beneath
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(4)

the crystals and in the spray contaminated fringe areas

shall be excavated, placed, compacted and disposed on

the tops of the Tailings Piles on Club Mesa in

accordance with the Approved Final Plans and

Specifications. Excavation of contaminated soils shall

be governed by the following:

If gravels, clayey soils, or shale (claystone)
bedrock are encountered beneath the crystals, at
least one (1) foot of the soil or bedrock shall be
excavated and placed on the Tailings Piles.

In addition to removal described in Item a. above,
all surficial materials with greater than 20
percent by volume of raffinate crystals as
determined by visual inspection of the exposed
surface and surficial materials with
scintillometer measurements greater than a
corrected (true) measurement of 30 uR/h shall be
excavated and placed on the Tailings Piles.

Where sandstone or siltstone bedrock is
encountered, no additional material shall be
removed.

After excavation of contaminated soils as prescribed in

Item

(2) above, UCC/Umetco shall conduct scintillometer

surveys and soil assays for radionuclides and heavy

metals to ascertain residual contamination levels. If

bedrock is encountered, soil sampling shall not be

necessary.

Based on the assessment of residual contamination

levels in the Club Mesa Spray Area and Contaminated
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(5)

(6)

(7)

(8)

Fringe Area, UCC/Umetco shall design a drainage control
system and a cover which meets radon and other
applicable criteria in 6 CCR 1007-1-3, Schedule E, or
shall conduct additional soil removal sufficient to

achieve Criterion 2 of Table 4.1.2-1.

During remedial activities runoff controls shall be in

place to prevent releases of hazardous materials.

Runoff control structures on the Club Mesa Spray Area
and Contaminated Fringe Area shall be designed to

direct runoff away from the Tailings Piles.

The graded area shall be covered with at least one (1)
foot of random fill and shall be vegetated in
accordance with a program prepared and submitted by
UCC/Umetco and approved by the State. If bedrock is
exposed and all applicable radon and other public
health standards and criteria are met, the random fill

shall not be required.

If monitoring of the cover and vegetation performance,
after completion of remedial activities but prior to
closure of the Uravan Facility, demonstrates that the

performance requirements as stated in the approved
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4.5.2.2

Quality Plan have not been met, UCC/Umetco shall
propose, for review and approval by the State, and
implement additional remedial actions to achieve

required performance.

Neutralized Sludge Disposal Area

UCC/Umetco shall conduct remedial activities in the

Neutralized Sludge Disposal Area as follows:

(1)

UCC/Umetco has estimated that 150,000 cubic yards of
neutralized sludge are stored on Club Mesa. All
neutralized sludge shall be removed from the Club Mesa
area and placed, compacted, and disposed on the tops of
the Tailings Piles in accordance with the Approved

Final Plans and Specifications.

After removal of the neutralized sludge, all
contaminated soils beneath the neutralized sludge shall
be excavated, placed, compacted, and disposed on the
tops of the Tailings Piles on Club Mesa in accordance
with the Approved Final Plans and Specifications.
Excavation of contaminated soils shall be governed by
the following:

a. If gravels, clayey soils, or shale (claystone)

bedrock are encountered beneath the neutralized
sludge, at least one (1) foot of the soil or
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(3)

(4)

(5)

bedrock shall be excavated and placed on the
Tailings Piles.

b. In addition to removal described in Item a. above,
surficial materials with scintillometer
measurements greater than a corrected (true)
measurement of 30 uR/h shall be excavated, placed,
and disposed on the Tailings Piles.

c. Where sandstone or siltstone bedrock is
encountered, no additional material shall be
removed.

After excavation of contaminated soils as prescribed in
Item (2) above, UCC/Umetco shall conduct scintillometer
surveys and soil assays for radionuclides and heavy
metals to ascertain residual contamination levels.
Where bedrock is encountered, soil sampling shall not

be necessary.

Based on the assessment of residual contamination
levels in the Neutralized Sludge Disposal Area
UCC/Umetco shall design a drainage control system and a
cover which meets radon and other applicable criteria
in 6 CCR 1007-1-3, Schedule E, or shall conduct
additional soil removal sufficient to achieve Criterion

2 of Table 4.1.2-1.

During remedial activities runoff controls shall be in

place to prevent releases of hazardous materials.
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(8)

4.5.2.3

Runoff control structures on the Neutralized Sludge
Disposal Area shall be designed to direct runoff away

from the Tailings Piles.

The graded area shall be covered with at least one (1)
foot of random fill and shall be vegetated in
accordance with a program prepared and submitted by
UCC/Umetco and approved by the State. If bedrock 1is
exposed and radon and other applicable criteria in 6
CCR 1007-1-3, Schedule E, are met, the random fill

shall not be regquired.

If monitoring of the cover and vegetation performance,
after completion of remedial activities but prior to
closure of the Uravan Facility, demonstrates that the
performance requirements as stated in the approved
Quality Plan have not been met, UCC/Umetco shall
propose, for review and approval by the State, and
implement additional remedial actions to achieve

required performance.

Storage Ponds Area

UCC/Umetco shall conduct remedial activities in the

Storage Ponds Area as follows:
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(1) UCC/Umetco has estimated that 40,000 cubic yards of
raffinate crystals and contaminated pond material are
within the Storage Ponds Area on Club Mesa. All
raffinate crystals and contaminated pond materials
shall be excavated and removed from the Storage Ponds
Area. The materials shall be placed, compacted and
disposed in accordance with the Approved Final Plans

and Specifications.

(2) After removal of crystals in the Storage Ponds, all
contaminated soils beneath the Storage Ponds shall be
excavated, placed, compacted, and disposed on the tops
of the Tailings Piles on Club Mesa in accordance with
the Approved Final Plans and Specifications.

Excavation of contaminated soils shall be governed by

the following:

a. If gravels, clayey soils, or shale (claystone)
bedrock are encountered beneath the crystals, at
least one (1) foot of the soil or bedrock shall be

excavated, placed, and disposed on the Tailings
Piles.

b. In addition to removal described in Item a. above,
surficial materials with scintillometer
measurements greater than a corrected (true)
measurement of 30 uR/h shall be excavated, placed,
and disposed on the Tailings Piles.

c. Where sandstone or siltstone bedrock is
encountered, no additional material shall be
removed.
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(3)

(4)

After excavation of contaminated soils as prescribed in
Item (2) above, UCC/Umetco shall conduct scintillometer
surveys and soil assays for radionuclides and heavy
metals to ascertain residual contamination levels. If
bedrock is encountered, soil sampling shall not be

necessary.

Based on the assessment of residual contamination
levels in the Storage Ponds Area, UCC/Umetco shall
design a drainage control system and a cover which
meets radon and other applicable criteria in 6 CCR
1007-1-3, Schedule E, or shall conduct additional soil
removal sufficient to achieve Criterion 2 of Table

4.1.2-1.

During remedial activities runoff controls shall be in

place to prevent releases of hazardous materials.

Runoff control structures on the Storage Ponds Area
shall be designed so as to direct runoff away from the

Tailings Piles.

The graded area shall be covered with at least one (1)
foot of random fill and shall be vegetated in

accordance with a program prepared and submitted by
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(8)

4.5.2.4

UCC/Umetco and approved by the State. If bedrock is
exposed and radon and other applicable criteria in 6
CCR 1007-1-3, Schedule E, are met, the random fill

shall not be required.

If monitoring of the cover and vegetation performance,
after completion of remedial activities but prior to
closure of the Uravan Facility, demonstrates that the
performance requirements as stated in the approved
Quality Plan have not been met, UCC/Umetco shall
propose, for review and approval by the State, and
implement additional remedial actions to achieve

required performance.

Underground Mines and Portals

UCC/Umetco shall conduct remedial activities for subsided

areas and accessible mine portals as follows:

(1)

(2)

All subsided areas shall be filled with appropriate
earth materials and compacted or graded in accordance

with the Approved Final Plans and Specifications.

All exposed mine portals shall be sealed in accordance

with the Approved Final Plans and Specifications.
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4.5.3 Requisite Assessment and Engineering Activities

UCC/Umetco shall prepare and submit to the State for
review and approval, the documents stated and described in
Section 4.1.3 but which shall meet the requirements of Sections
4.5.2, 4.5.4, and 4.5.5.

In addition, Approved Final Plans and Specifications shall

include:

. A proposed sealing plan for exposed mine portals.

4.5.4 Schedule

UCC/Umetco shall perform remedial activities for the Club

Mesa Area according to the following schedule:

(1) Final Plans and Specifications shall be prepared by
UCC/Umetco and submitted to the State not later than
120 days after the Consent Decree is entered by the

Court.

(2) All discharge to the Club Mesa Area has ceased and

shall not resume.

(3) Removal of raffinate crystals, neutralized sludges, and
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(4)

(5)

(6)

(7)

contaminated soils shall be initiated not later than
the date specified in the Approved Final Plans and
Specifications but in no event later than September 30,
1993 and shall be completed not later than December 31,

1994.

Runoff Control Structures shall be as set forth in the
approved schedule for the Club Mesa remedial

activities.

The area shall be regraded, covered ard—vegetated not

later than December 31, 3895 1997 and revegetated by

June 1, 1998. [4/2/96]

A Final Construction Report shall be submitted to the
State not later than ninety (90) days after completion

of vegetation.

A Certification Report shall be submitted to the State

not later than 120 days after completion of all

remedial activities at the Uravan Facility.
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4.5.5 Quality Control/Quality Assurance, Monitoring,

Performance Evaluation and Inspection

UCC/Umetco shall perform Quality Control/Quality Assurance
(OC/QA), Monitoring and Performance Evaluation as prescribed in
Addendum A in accordance with a plan to be submitted with the

Final Plans and Specifications.

QC/QA shall meet the basic requirements stated in Addendum

A and specifically shall include the following:

. Excavation of all materials

. Final limits of excavations to assure that soils
cleanup levels as specified in Section 4.5.2 are
achieved

. Sealing of portals and filling subsidence areas

. Placement of random fill to final grade

. Vegetation

. Submission of Documents and Reports described in

Section 4.5.3

Monitoring of the Club Mesa Area after vegetation shall

include:

. Surface configuration
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. Vegetation activities

Performance of the remedial activities shall be evaluated
on the basis of the adequacy of the stability of the final cover
with respect to maintaining its configuration, and, the
effectiveness of vegetative activities in sustaining growth in

comparison to reference areas of naturally-occurring vegetation.

The State shall conduct an appropriate Inspection and

Certification Program in accordance with Addendum B.

Long-term monitoring and maintenance after closure of the

Uravan Facility shall be conducted pursuant to the Colorado

Radioactive Materials License.
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4.6 MILL AREAS

4.6.1 Description of Operations and Observed Impacts

The mill areas shown on Figure 1.1-1 include the A-Plant
in the valley northwest of the Tailings Piles; the B-Plant, Ore
Stock Pile Area, Barrel Storage Area, and a Heap Leach Site on a
bench below and east of Tailings Pile 2; a Bone Yard for
miscellaneous scrap plant equipment located west of Tailings
Pile 2. These areas have all been impacted by the presence of
radioactive materials. The extent of contamination is
anticipated to be primarily surficial. All materials shall be
assumed to be contaminated unless determined to be uncontaminated
by application of methods specified in the Colorado Radioactive

Materials License 660-028S.

4.6.2 Remedial Activities

4.6.2.1 A- and B-Plants

UCC/Umetco shall, in decommissioning the A- and B-Plants,
perform remedial activities in the following manner according to

the schedule described herein:

(1) Uncontaminated equipment, structures and waste
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(2)

(3)

materials from mill decommissioning may be disposed of
by sale, transferred to other UCC/Umetco facilities,
transferred to an appropriate off-site solid waste
site, or disposed in one of the sites listed in Section
4.6.4 in accordance with applicable standards in duly-
promulgated rules and regulations, licenses and

permits.

Contaminated equipment, structures and waste materials
from mill decommissioning, contaminated soils
underlying the mill areas, and ancillary contaminated
materials shall be disposed in one of the sites listed
in Section 4.6.4 in accordance with applicable State
and federal statutes, rules, regulations, licenses and

permits.

a. The wooden thickener tanks in the B-Plant area, as
shown on Figure 1.1-1, may be removed prior to
mill decommissioning. [1/5/90]

Excavation of contaminated soils in the area of the A-

and B-Plants shall be governed by the following:

a. Surficial materials with scintillometer
measurements greater than a corrected (true)

measurement of 30 uR/h shall be excavated, placed,
and disposed on the Tailings Piles.

b. Where sandstone or siltstone bedrock is

encountered, no additional material shall be
removed.
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(4)

(5)

(6)

(7)

(8)

Completion of contaminated soil removal shall be based
upon all the criteria specified in Table 4.1.2-1,
except that if bedrock is encountered, soil sampling

shall not be necessary.

During remedial activities runoff controls shall be in

place to prevent releases of hazardous materials.

The A- and B- Plant areas shall be graded and vegetated
to minimize soil erosion, except where bedrock is

exposed at the surface.

If monitoring of the vegetation performance, after
completion of remedial activities but prior to closure
of the Uravan Facility, demonstrates that the area
performance requirements as stated in the approved
QC/QA document have not been met, UCC/Umetco shall
propose, for review and approval by the State, and
implement additional remedial actions to achieve

required performance.

The A- or B-Plant area may be used for the containment
and evaporation of residual seepage liquids after
termination and reclamation of the lined Club Ranch

Ponds. UCC/Umetco shall propose, for review and
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4.6.2.2

approval by the state, Final Plans and Specifications
for an evaporation cell in the A- or B-Plant area, if
necessary. Evaporation cell design shall include the
design features set forth in Section 4.2.2 for the

lined Club Ranch Ponds. [12/15/99]

Ore Stockpile Area

For the Ore Stockpile Area, UCC/Umetco shall perform

remedial activities in the following manner:

(1)

(2)

(3)

All ore has been previously removed from the ore

stockpile area.

Contaminated surface materials in the stockpile area
will be shipped to the White Mesa mill at Blanding,
Utah, or disposed of by sale, transferred to other
UCC/Umetco facilities, transferred to an appropriate
off-site solid waste site, or disposed in one of the
sites listed in Section 4.6.4 in accordance with
applicable duly-promulgated standards in rules and

regulations, licenses and permits.

Excavation of contaminated soils in the Ore Stockpile

Area shall be governed by the following:
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a. Surficial materials with scintillometer
measurements greater than a corrected (true)
measurement of 30 uR/h shall be excavated, placed,
and disposed on the Tailings Piles.

b. Where sandstone or siltstone bedrock is
encountered, no additional material shall be
removed.

(4) Completion of contaminated soil removal shall be based
upon all the criteria specified in Table 4.1.2-1,
except that if bedrock is encountered, soil sampling

shall not be necessary.

(5) During remedial activities runoff controls shall be in

place to prevent releases of hazardous materials.

(6) The Ore Stockpile Area shall be graded and vegetated to
minimize soil erosion, except where bedrock is exposed

at the surface.

(7) If monitoring of the cover and vegetation performance,
after completion of remedial activities but prior to
closure of the Uravan Facility, demonstrates that the
performance requirements as stated in the approved
Quality Plan have not been met, UCC/Umetco shall
propose, for review and approval by the State, and

implement additional remedial actions to achieve
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required performance.

4.6.2.3 Barrel Storage Area

Barrels containing the general types of materials
described in this section are stored at designated areas in A-
Plant and B-Plant. The origin and nature of the contents of
nearly all of the barrels are known and documented by UCC/Umetco.
UCC/Umetco shall analyze the contents of all barrels with unknown
contents to determine their contents and the existence of any

hazardous constituents.

A description of the materials and plans for remedial
activities (i.e. disposal of the barrels and their contents) are

as follows:

(1) Feed Materials: These barrels contain materials that
have not been processed at Uravan and that were
acquired for the purpose of extracting vanadium or
uranium. UCC/Umetco shall ship these materials to the
White Mesa mill or to another UCC/Umetco facility for

processing.

(2) Intermediate Process Materials: Materials that have

been partially processed at Uravan and were removed
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(3)

(4)

from the process stream during maintenance or
housekeeping activities. UCC/Umetco shall transfer
these materials to the White Mesa mill or other
licensed facility for processing, or shall move them to
disposal on the Tailings Piles. After any limited
processing of materials authorized by the Colorado
Radioactive Materials License, the solid wastes shall
be disposed on the Tailings Piles and the liquid wastes
shall be temporarily stored in the existing tanks and

finally disposed by evaporation in lined ponds.

Hazardous Mill Wastes: UCC/Umetco shall dispose of any
waste materials found to be hazardous by the terms of
the Resource Conservation and Recovery Act of 1976
(RCRA) or the terms of State and federal rules or
regulations promulgated pursuant to RCRA at an off-site

RCRA disposal site.

Analytical Pulps: These are remnants of samples of
materials that were assayed at the Grand Junction
laboratory and returned to Uravan for storage or
disposal. UCC/Umetco shall move these materials to

disposal on the Tailings Piles.

(5) Exploration Samples: These barrels contain materials,
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(6)

(7)

(8)

4.6.2.4

primarily drill cores, that were obtained in uranium
exploration activities and assayed or examined at the
Grand Junction laboratory and subsequently shipped to
Uravan for storage or disposal. UCC/Umetco shall ship
these materials to the White Mesa mill for processing
or shall move them to disposal on the Uravan Tailings

Piles.

Non-Hazardous Mill Wastes: UCC/Umetco shall move non-
hazardous waste materials to disposal on the Tailings

Piles.

Contaminated Soils: Contaminated soils in the Barrel
Storage Area shall be excavated. Excavation shall be
governed by procedures set forth in Sections 4.6.2.1(3)

and (4).

During remedial activities runoff controls shall be in

place to prevent releases of hazardous materials.

Heap Leach Site

UCC/Umetco has estimated that the Heap Leach Site consists

of approximately 15,000 tons of partially processed ore resting

on a 12-inch thick compacted clay pad that UCC/Umetco estimates
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contains 1,800 cubic yards of clay. UCC/Umetco shall perform

remedial activities at the Heap Leach Site in the following

manner:

(1)

(2)

(3)

(4)

UCC/Umetco shall ship the ore to the White Mesa mill
for processing or shall move it to disposal on the

Uravan Tailings Piles.

The clay pad and associated drainage piping shall be
moved to disposal on top of the Tailings Piles or other
approved location in accordance with the Final Plans

and Specifications.

Structures are considered to be a part of the B-Plant
area and shall be disposed as described in Section

4.6.2.1.

Contaminated soils in the Heap Leach Site shall be
excavated. Excavation shall be governed by the

following:

a. Surficial materials with scintillometer
measurements greater than a corrected (true)
measurement of 30 uR/h shall be excavated, placed,
and disposed on the Tailings Piles.

b. If sandstone bedrock is encountered, no additional
material shall be removed.
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(5) Completion of the reclamation of the Heap Leach Site
will be done as part of the Ore Stockpile Area
reclamation in accordance with the provisions in

Section 4.6.2.2 (4), (5), (6) and (7).

4.6.2.5 Bone Yard

The Bone Yard, where scrap and other solid materials have
been stored, is located northwest of and adjacent to Tailings
Pile 2. A pile of soils placed there during the installation of
the stabilization berm in 1980 is included. UCC/Umetco shall
perform remedial activities at the Bone Yard in the following
manner :

(1) UCC/Umetco shall move all contaminated materials

contained on this site to disposal on the Tailings
Piles. Materials found to be uncontaminated may be
disposed on the Tailings Piles or elsewhere in
accordance with applicable standards in duly-
promulgated rules and regulations, licenses and

permits.

(2) Ancillary contaminated materials shall be removed and
disposed of by sale, transferred to other UCC/Umetco
facilities, transferred to an appropriate off-site

solid waste site, or disposed in one of the sites
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(3)

(4)

(5)

(6)

(7)

listed in Section 4.6.4, in accordance with applicable
State and federal statutes, rules and regulations,

licenses and permits.

Excavation of the contaminated soils shall be governed

by the following:

a. Surficial materials with scintillometer
measurements greater than a corrected (true)
measurement of 30 uR/h shall be excavated, placed,
and disposed on the Tailings Piles.

b. Where sandstone or siltstone bedrock is
encountered, no additional material shall be
removed.

Completion of contaminated soil removal shall be based
upon all the criteria specified in Table 4.1.2-1,
except that if bedrock is encountered, soil sampling

shall not be necessary.

During remedial activities runoff controls shall be in

place to prevent releases of hazardous materials.

The Bone Yard shall be graded and vegetated to minimize
soil erosion, except where bedrock is exposed at the

surface.

If monitoring of the cover and vegetation performance,
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4.6.2.6

after completion of remedial activities but prior to
closure of the Uravan Facility, demonstrates that the
performance requirements as stated in the approved
Quality Plan have not been met, UCC/Umetco shall
propose, for review and approval by the State, and
implement additional remedial actions to achieve

required performance.

Other Mill Areas

UCC/Umetco shall perform remedial activities in other mill

areas in the following manner:

(1) UCC/Umetco shall remove all ancillary contaminated

(2)

materials including pipelines, deposits in ditches,
surface contamination of roads, etc., and shall dispose
of them by sale, transfer to other UCC/Umetco
facilities, transfer to an appropriate off-site solid
waste site, or disposal in one of the sites listed in
Section 4.6.4 in accordance with applicable standards
in duly-promulgated rules and regulations, licenses and

permits.

Excavation of contaminated soils in the ditches and

roads shall be governed by the following:
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(3)

(4)

(5)

(6)

a. Surficial materials with scintillometer
measurements greater than a corrected (true)
measurement of 30 uR/h shall be excavated, placed,
and disposed on the Tailings Piles.

b. Where sandstone or siltstone bedrock is

encountered, no additional material shall be
removed.
Completion of contaminated soil removal shall be based
upon all the criteria specified in Table 4.1.2-1,
except that if bedrock is encountered, soil sampling

shall not be necessary.

During remedial activities runoff controls shall be in

place to prevent releases of hazardous materials.

The areas shall be graded and vegetated to minimize
so0oil erosion, except where bedrock is exposed at the

surface.

If monitoring of the cover and vegetation performance,
after completion of remedial activities but prior to
closure of the Uravan Facility, demonstrates that the
performance requirements as stated in the approved
Quality Plan are not met, UCC/Umetco shall propose, and
implement for review and approval by the State,

additional remedial actions to achieve required
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performance.

4.6.3 Requisite Assessments and Engineering Activities

UCC/Umetco shall prepare and submit to the State for
review and approval, the documents stated and described in
Section 4.1.3 but which shall meet reguirements of Sections
4.6.2, 4.6.4, and 4.6.5. In addition, an inventory of all
structures, equipment and waste materials shall be included in

the cleanup plan.
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4.6.4 Schedule

UCC/Umetco shall inform the State of its plans to
decommission the mill at least one year prior to the start of
decommissioning. These plans shall be consistent with the RAP
schedule and shall not cause a delay in the implementation of the
RAP. Disposal sites for the mill shall be chosen from the
following, dependent on its availability at the time of mill
decommissioning: the Tailings Piles, the crystal disposal site
(the Burbank Quarry) or a disposal site in the Elk Claim area

(Figure 1.1-1).

The mill areas shall be reclaimed according to the

following schedule:

(1) Final Plans and Specifications shall be prepared by
UCC/Umetco and submitted to the State not later than
120 days after the Consent Decree is entered by the

Court.

(2) Decommissioning of the mill (A- and B-Plants),
excluding county road EE-22, [4/2/96] shall be
completed within3—years—after Uoc/Umeteo—notifies—the
: £ 4 . 5  eeion R

Lt 1 ] E c 1 .
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(3)

e L onineludi 3 {1 ed P 3
Speeifieations—by Juiy—1+—31997 [244+95] December 31,
1999 {4/2/961 2002 [12/15/99] according to detailed
plans and specifications submitted en September 29,
1893 [23/7/958}to and approved by the State [2/7/95] on

October 13, 1993 [4/2/96] Final gradingand vegetation

2001-—{44,2/96]} County Road EE-22 and remnant waste

materials in the A- and B-Plant areas associated with
site remedial activities, e.g., wheel wash and roads,
will be removed and/or remediated prior to regrading

and vegetation. [12/18799]

a. Removal of the wooden tanks in the B-Plant area
shall be completed as soon as practicable, but not
later than the completion of mill decommissioning.
Removal and final placement of the thickener tanks
shall be in accordance with the regquirements of
Section 4.6.2 of the RAP. [1/5/90]

The Ore Stockpile Area may be maintained in its present

condition, with dust control as specified in Chapter

6.0 of this RAP and the Colorado Radiocactive Materials

License. Removal of contaminated materials and

reclamation of the ore stockpile area shall be

completed not later than the completion of mill

decommissioning.
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(5)

(6)

(7)

(8)

(9)

Removal at the Barrel Storage Area shall be completed

not later than December 31, 1987.

Removal and excavation at the Heap Leach Site shall be
completed in accordance with Section 4.6.2.4, Items (1)

through (4), not later than December 31, 1988.

Removal and excavation at the Bone Yard shall be

completed not later than December 31, 1988.

Remedial activities for all mill areas shall be
completed not later than the completion of mill

decommissioning.

The Certification Report shall be submitted to the
State not later than ninety (90) days after completion

of removal and/or excavation activities.

A Certification Report shall be submitted to the State

not later than 120 days after completion of all

prescribed remedial activities at the Uravan Facility.
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4.6.5 Quality Control/Quality Assurance, Monitoring,

Performance Evaluation and Inspection

UCC/Umetco shall perform Quality Control/Quality Assurance
(QC/QA), Monitoring and Performance Evaluation as prescribed in
Addendum A in accordance with a plan to be submitted with the

Final Plans and Specifications.

OC/QA shall meet the basic requirements stated in Addendum

A and shall include the following:

. Excavation of all materials

. Final limits of excavations to assure that
contamination cleanup levels as specified in Section
4.6.2 are achieved

. Placement of fill materials to conform to final grade
requirements

. Placement of all other materials including structural
members, barrels, waste from decommissioning

. Grading of all areas

. Vegetation

. Submission of Documents and Reports described in

Section 4.6.3

Monitoring of the reclaimed areas after revegetation shall
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include:

. Surface configuration

. Vegetation activities

Performance of remedial activities shall be evaluated on
the basis of the adequacy of the stability of the final cover
with respect to maintaining its configuration, and, the
effectiveness of vegetative activities in sustaining growth in

comparison to reference areas of naturally-occurring vegetation.

The State shall conduct an appropriate Inspection and

Certification Program in accordance with Addendum B.

Long-term monitoring and maintenance after closure of the

Uravan Facility shall be conducted pursuant to the Colorado

Radiocactive Materials License.
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4.7 TOWN AND ADJACENT AREAS

Union Carbide Corporation/Umetco shall conduct remedial
activities in the Town and Adjacent Areas as defined in Section
4.7. Remedial activities requiring contaminated soil or waste
removal shall be in accordance with the Final Plans and
Specifications. Where sandstone or siltstone bedrock or the
groundwater table is encountered, no additionmal material shall be

removed. [4/2/96]

4.7.1 Description of Operations and Observed Impacts

The town of Uravan (Figure 1.1-1) occupies the valley area
just northwest of Tailings Piles 1 and 2. Adjacent areas are the
town dump, which is northwest of the town obliquely opposite to
Atkinson Creek on the south side of the San Miguel River, and
areas adjacent to the town which were affected primarily bj the
windblown material including Hieroglyphic Canyon, San Miguel
River and Atkinson Creek drainageways. Tailings were used in
localized construction activities in and around the town. Wind-
and surface water-transported tailings are found in the town and

adjacent drainages.
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4.7.2 Remedial Activities

4.7.2.1

Town and Dispersed Deposits

UCC/Umetco shall perform remedial activities in the

following manner:

(1)

(2)

4.7.2.2

UCC/Umetco shall remove or decontaminate all

contaminated structures as provided in Section 4.6.2.1.

For dispersed contaminated materials in the town, in
adjacent areas along the San Miguel River Valley, and
in such other adjacent locations outside the waste
repository areas as are specified by the State,
UCC/Umetco shall determine the extent of contamination
and shall clean up areas found to be contaminated to

meet both the criteria stated in Table 4.1.2-1.

Town Dump

UCC/Umetco shall investigate the town dump, an area of

approximately 5 acres, located south and west of the Atkinson

Creek confluence across the San Miguel River to determine what

remedial action is appropriate, if any. This investigation shall

include:
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(1) A records search for all available information relating

to disposal practices at the town dump.

(2) Investigations to ascertain whether hazardous
substances are present. Investigations shall include,
at a minimum, test pits and/or borings and laboratory
tests. The investigation program shall be prepared by
UCC/Umetco and submitted to the State for approval

prior to execution.

(3) If hazardous materials are present, UCC/Umetco shall
develop an action plan for removal and disposal of the
materials and submit the plan to the State for review

and approval prior to implementation.

Remedial activities by UCC/Umetco for removal and disposal
of town dump contaminated material shall conform to applicable

standards in duly-promulgated rules and regulations, licenses and

permits.

4.7.2.3 Remnant Tailings

Remedial activities described in this section address
remnant tailings deposits located in and around the Town of

Uravan. These deposits include tailings material (1) located
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under Colorado Highway 141, (2) located beneath the entrance road

to B-Block, and (3) used for construction or backfill within the

Town of Uravan. UCC/Umetco shall perform remedial activities

regarding remnant tailings in the following manner:

(1) Tailings deposits and associated contaminated soils

(2)

(3)

shall be removed from under Colorado Highway 141 at
such time as the subsurface may be exposed for any
reason. The materials shall be placed and disposed on
Tailings Piles 1, 2, or 3. Removal shall be
accomplished by UCC/Umetco, but UCC/Umetco shall have
no responsibility to expose the subsurface or repair or
replace Colorado Highway 141. UCC/Umetco shall have no
responsibility for removing these materials after

closure of the Tailings Piles.

Tailings and associated contaminated soils shall be
removed from beneath the entrance road to B-Block and

shall be placed and disposed on the Tailings Piles.

Discrete deposits of radiocactive materials identified
in the town by previous surveys and during cleanup
activities shall be removed, placed, and disposed on

the Tailings Piles.
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(4) Cleanup of tailings deposits and contaminated soils

4.7.2.4

shall be governed by criteria stated in Table 4.1.2-1.

Windblown Material

Windblown material is defined as mill-derived contaminants

dispersed by wind to surrounding areas. The area likely

containing windblown contamination is depicted on Figure

4.7.2.4-1.

UCC/Umetco shall perform remedial activities for

these materials as follows:

(1) General windblown material in the Club Mesa area as

(2)

outlined on Figure 4.7.2.4-1 shall not be removed or
plowed due to the presence of a thin soils cover and
the environmentally sensitive nature of the Club Mesa
area. To the maximum extent reasonably achievable,
concentrated, contaminated deposits shall be removed if
scintillometer measurements greater than a corrected
measurement of 30 microRoentgens per hour (true) are
encountered. Final cleanup for the concentrated,
contaminated deposits shall be consistent with the

criteria stated in Table 4.1.2-1.

Sediment traps shall be constructed in the immediate
area of the Tailings Piles and spray areas and shall be

designed to collect sediment carried into the
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4.7.2.5

intermittently flowing drainages. Sediment trap
locations, details, cleanout frequency, removal
criteria and reclamation plans shall be submitted to

the State with the Final Plans and Specifications.

Streamway and Drainageway Deposits

Stream and drainageways in the area of Uravan contain

contaminants from the milling activities. Three principal

drainages

are included for possible remedial activities: (1) San

Miguel River, (2) Atkinson Creek, and (3) Hieroglyphic Canyon.

UCC/Umetco shall perform remedial activities for these

drainageways in the following manner:

(1)

(2)

Sediments in the San Miguel River, other than those
removed when the River Ponds are excavated, shall not

be removed.

If found in the Atkinson Creek stream bed within 1,000
feet of the San Miguel River, concentrated contaminated
sediments with scintillometer measurements greater than
30 uR/hr (true) shall be removed, placed, and disposed

on the Tailings Piles. Final cleanup of concentrated
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contaminated materials shall be consistent with the

Criteria stated in Table 4.1.2-1.

(3) Concentrated contaminated material in Hieroglyphic
Canyon stream bed with scintillometer readings greater
than corrected 30 uR/hr. (true) may be removed. The
need for cleanup will be determined considering
technical feasibility, cost effectiveness,
environmental impact, and threat to the public health.
Final cleanup of concentrated, contaminated materials
in Hieroglyphic Canyon shall be consistent with the

Criteria stated in Table 4.1.2-1.

4.7.3 Requisite Assessments and Engineering Activities

UCC/Umetco shall prepare and submit to the State, for
review and approval prior to execution, the documents stated and
described in Section 4.1.3 but which shall meet the requirements

of Sections 4.7.2, 4.7.4, and 4.7.5.

4.7.4 Schedule

UCC/Umetco shall conduct remedial activities in accordance

with the following schedule:

227



(1) Final Plans and Specifications shall be prepared by
UCC/Umetco and submitted to the State not later than
120 days after the Consent Decree is entered by the

Court.

(2) Atkinson Creek remedial activities shall be completed

no later than December 31, 1992.

(3) Hieroglyphic Canyon remedial activities shall be

completed not later than December 31, 1994.

(4) Cleanup in the town as provided in Section 4.7.2.1
shall be completed not later than December 31, 1994.

The area shall be revegetated after soil verification
studies have been completed and approved by the State.

[4/2/96]

(5) For the town dump, characterization investigations
shall be imitiated-nrotlater—than June—30—31987—with
remedialaction—based—thercon—and completed—in
accordance—with a—schedule—approvedby the State
completed by July 1, 1996. Cleanup activities at the
town dump shall be completed and-disturbedareas—shald
beregraded—and-—revegetated [12/15/99] by December 31,

1999.[4/2/96] Final grading of the Town Dump shall be
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completed by June 30, 2000 and revegetated by December

31, 2000. [12715Y99]

(6) Remnant tailings removal shall be completed not later

than December 31, 1989.

(7) Sediment traps shall be constructed not later than

December 31, 1987.

(8) The sediment traps shall be inspected at least once a
year and cleaned in accordance with the schedule given

in the Approved Final Plans and Specifications.

(9) A Final Construction Report shall be submitted to the
State not later than ninety (90) days after completion

of remedial activities for each area.

(10) A Certification Report shall be submitted to the State
not later than 120 days after completion of all

remedial activities at the Uravan Facility.

(11) Dispersed 1ll.e.(2) materials described in Section
4.7.2.1(2) and shown on Figure 4.7.2.1 shall be
characterized by December 31, 1998. If necessary

appropriate remedial activities shall be developed
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and submitted to the State for review and approval.
Cleanup verification surveys in identified
contaminated areas shall be completed by December 31,

1999, [4/2/96] 2002 [12/15/99]

4.7.5 Quality Control/Quality Assurance, Monitoring,

Performance Evaluation and Inspection

UCC/Umetco shall perform QC/QA, Monitoring and Performance
Evaluation as prescribed in Addendum A and in Section 4.6.5 and
in accordance with a plan to be submitted with the Final Plans

and Specifications.

The State shall conduct an appropriate Inspection and

Certification Program in accordance with Addendum B.

Long-term monitoring and maintenance after closure of the

Uravan Facility shall be conducted pursuant to the Colorado

Radiocactive Materials License.
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4.8 BURBANK QUARRY

4.8.1 Description of Operations

The Burbank Quarry (Figure 4.8.1-1) is intended to be the
source of riprap for remedial activities. Random fill and clays
may be mined from the pit for use in remedial construction. The
quarry shall also be the raffinate crystal repository and may
serve as the repository for other wastes as approved by the
State. If, however, the Burbank Quarry is unavailable for these
purposes by reason of objection of the U.S. Bureau of Land
Management, or other federal agency an appropriate alternative
shall be proposed by UCC/Umetco that shall meet the technical and
schedule requirements of this section, and that alternative site

shall be submitted to the State for review and approval.

4.8.2 Program of Activities

UCC/Umetco shall perform activities for the Burbank Quarry

in the following manner:

(1) UCC/Umetco shall mine the existing quarry to obtain
borrow material and riprap for use in the remedial
action program. The Burbank Quarry, and/or any

approved alternative, shall have sufficient capacity to
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accommodate disposal activities as required by the Remedial

(2)

(3)

(4)

Action Plan. Portions of the borrow material may

be stockpiled for later use.

The bottom of the quarry underlying the crystal
repository area shall be covered by at least one (1)

foot of compacted in-situ or imported clay.

The raffinate crystals removed from the Atkinson Creek
Disposal Area, the Club Ranch Ponds and the Club Mesa
Area and any other crystal disposal areas shall be
placed, compacted, and disposed in accordance with
Approved Final Plans and Specifications in the quarry
in "cells". Each cell shall have a maximum length of
44 meters, a maximum width of 44 meters and a maximum
height of 6.6 meters. Each cell shall be covered and
separated from adjacent cells by at least one (1) foot
of compacted clayey soil. Typical cross-sections which
illustrate the "cell" concept are shown on Figures
4.8.1-2 and 4.8.1-3. Specifications for crystal and
clayey soil compaction shall be estimated in the
Approved Final Plans and Specifications for

verification during initial cell placement.

The deposited crystals shall be contained in the quarry
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without modification of the side slopes. The final exterior

slope of the quarry shall be no steeper than 3(H):1(V).

(5) The exposed surfaces shall be reclaimed with a cover
1.83 meters thick, consisting of 0.33 meters of
compacted clay, 0.84 meters of random fill and 0.66
meters of riprap, or as determined during final design
and presented in the Final Plans and Specifications in
order to provide for long-term stability in accordance
with 6 CCR 1007-1-3, Schedule E. Pursuant to 6 CCR
1007-1-3, Section 1.5.1, the State has determined that
UCC/Umetco is exempt from the 3.0 meter cover
requirement of Criterion 6 of Schedule E on the
following basis: The cell design of the Burbank
repository provides several layers of cover; radon
exhalation rates will comply with the radon exhalation
criterion of Schedule E; and, the Burbank repository
will meet the requirements for long-term integrity of
Schedule E. A typical cross-section drawing of the
reclamation cover including slope, minimum thicknesses

and materials is depicted in Figure 4.8.1-4.

(6) Areas on the quarry walls which may emit water shall be
evaluated and appropriate measures to prevent

dissolving of crystals or disruption of the repository
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shall be implemented by UCC/Umetco upon approval by the

State.

(7) Runoff control structures shall be constructed to

divert surface water away from the quarry.

(8) A drainage control system shall be constructed prior to
the initiation of storage activities to prevent

releases of hazardous constituents.

(9) Areas disturbed by quarry activities outside of the
crystal repository area shall be graded and vegetated
in accordance with a plan prepared and submitted by
UCC/Umetco and approved by the State through its Mined

Land Reclamation Division.

(10)If monitoring of the cover and vegetation performance,
after completion of remedial activities but prior to
closure of the Uravan Facility, demonstrates that the
performance reguirements as stated in the approved
Quality Plan have not been met, UCC/Umetco shall
propose, for review and approval by the State, and
implement additional remedial actions to achieve

required performance.
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(11) If monitoring of the integrity of the cells prior to
closure demonstrates that the performance requirements
of Section 4.8.5 are not met, UCC/Umetco shall propose,
for review and approval by the State, and implement
additional remedial actions to achieve required

performance.

4.8.3 Requisite Assessments and Engineering Activities

UCC/Umetco shall prepare and submit to the State for
review and approval, the documents stated and described in
Section 4.1.3 but which shall meet the requirements of Sections

4.8.2, 4.8.4, and 4.8.5.

Evaluations of areas of the quarry walls where seepage may
occur and proposed plans for seepage control measures, as
appropriate, shall be prepared by UCC/Umetco and submitted to the
State for review and approval. These evaluations and plans shall
be submitted by UCC/Umetco so as to permit the State sixty (60)
days for review and approval without delaying the schedule for

crystal disposal described in Section 4.8.4.

In addition, the Final Plans and Specifications shall

include:
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A proposed pit development plan showing the sequence of

operations up to final closure.

Specifications for all materials including a
methodology to develop placement and compaction
specifications for raffinate crystals and clay

materials.

4.8.4 Schedule

UCC/Umetco shall mine the Burbank Quarry, and shall place

and compact crystals and clay lining in it according to the

following schedule:

(1)

(1)

(3)

Final Plans and Specifications shall be prepared by
UCC/Umetco and submitted to the State not later than
120 days after the Consent Decree is entered by the

Court.

Excavation of the quarry shall be consistent with the
need for tailings cover material and shall not conflict

with the schedule for placement of crystals.

The raffinate crystals removed from the Atkinson Creek

Disposal Area, the Club Ranch Ponds and the Club Mesa
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(4)

(5)

(6)

(7)

Area shall begin to be placed in the Burbank Quarry no
later than September 30, 1989 and shall be completed
not later than December 31, 1994. Final reclamation
cover shall be placed over these materials not later
than December 31, 2060 1998 [4/2/96] —except—that—an

. . ] L a c he lined

. 3 . : 1

o1 Lows 1 1 of the 13 ] L a c ]
evaperation—pends— [4/2/96]

. L Sual 1o € . 5
shall-be—in the Burbarnk-Ouarry —ecovered—and reelaimed
not—later than one—{ i —year—after completien—of
evaperation [472/96]

Construction of the diversion ditches and drainage
system shall be initiated not later than September 30,
1988 and shall be completed not later than December 31,

1989.

A Final Construction Report shall be submitted to the
State not later than ninety (90) days after completion

of vegetation.

A Certification Report shall be submitted to the
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State not later than 120 days after completion of all

remedial activities.

(8) The Burbank Quarry toe drain collection system shall
be plugged if no liquids are removed from the
collection sump for three consecutive years. If
ligquids are removed, collection system plugging will
be based on a technical evaluation of repository
stability as it relates to toe drain seepage.

[12/15/99]

4.8.5 Quality Control/Quality Assurance, Monitoring,

Performance Evaluation and Inspection

UCC/Umetco shall perform Quality Control/Quality Assurance
(OC/QA), Monitoring, Performance Evaluation and Inspection as

prescribed in Addendum A.

QC/QA shall meet the requirements stated in Addendum A and

shall include the following:

. Excavation of all materials
. Preparation of the base compacted clay liner
. Drainage and surface runoff control elements

. Placement and compaction of all materials during
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construction

. Development of compaction specifications for clay and
raffinate crystals

. Vegetation

. Submission of Documents and Reports as described in

Section 4.8.3

Monitoring of the Burbank Quarry after revegetation shall

include:

. Ssurface configuration

. Vegetation activities

Performance of the remedial activities shall be evaluated
on the basis of maintaining the long-term integrity of the cells
and crystal repository, preventing contact of the crystals with
moisture in sufficient quantities to cause dissolving of the
crystals, the adequacy of the stability of the final cover with
respect to maintaining its configuration, and, the effectiveness
of vegetative activities in sustaining growth in comparison to

reference areas of naturally-occurring vegetation.

The State shall conduct an appropriate Inspection and

Certification Program in accordance with Addendum B.
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Long-term monitoring and maintenance after closure of the
Uravan Facility shall be conducted pursuant to the Colorado

Radioactive Materials License.
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4.9 BORROW AREAS ON CLUB MESA

4.9.1 Description of Operations

Borrow Areas on Club Mesa shall be used as sources of
clayey soils and random backfill to be used during remedial

activities. These areas are shown on Figure 1.1-1.

4.9.2 Program of Activities

UCC/Umetco shall perform the program of activities for the

Borrow Areas on Club Mesa in the following manner:

(1) UCC/Umetco shall excavate borrow materials as needed
for use during the implementation of the Remedial

Action Plan.

(2) Construction and reclamation shall be conducted in
accordance with a plan prepared and submitted by
UCC/Umetco and approved by the State through its Mined

Land Reclamation Division.

4.9.3 Requisite Assessment and Engineering Activities

UCC/Umetco shall prepare and submit to the State for
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review and approval the documents stated and described in Section
4.1.3 but which shall meet the requirements of Sections 4.9.2,

4.9.4, and 4.9.5.

In addition, Final Plans and Specifications shall include:

. A proposed pit development plan showing the sequence of
operations up to final anticipated configuration prior
to regrading and showing material characteristics,

including their vertical and areal extent.

. An inventory of materials and a plan showing final
placement destination of all major categories of borrow

materials.

. All reclamation details specified by the Mined Land

Reclamation Division.

4.9.4 Schedule

UCC/Umetco shall develop the Borrow Area on Club Mesa

according to the following schedule:

(1) Final Plans and Specifications shall be prepared by

UCC/Umetco and submitted to the State not later than
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120 days after the Consent Decree is entered by the

Court.

(2) Excavation of the Borrow Area shall be consistent with
the need for fill material and shall not conflict with

the schedule in this Remedial Action Plan.

(3) Construction and reclamation of the Borrow Area shall
be in accordance with a schedule submitted to and
approved by the State through its Mined Land

Reclamation Division.

4.9.5 Quality Control/Quality Assurance, Monitoring,

Performance Evaluation and Inspection

UCC/Umetco shall perform Quality Control/Quality Assurance
(QC/0A), Monitoring, Performance Evaluation and Inspection as

prescribed in Addendum A.

0C/QA shall meet the basic requirements stated in Addendum

A and specifically shall include the following:

. Excavation of all materials

. Drainage and surface runoff control elements

. Grading
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. Vegetation
. Submission of Documents and Reports as described in

Section 4.9.3

Monitoring of the Borrow Areas after regrading and

revegetation shall include:

. Surface configuration

. Vegetation activities
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5.0 REMEDIAL ACTION PLAN - LIQUIDS

Contaminated liquids are migrating from the Uravan mill
complex and waste disposal areas. The Remedial Action Plan for

liquids addresses the following issues in subsections:

1. Tailings liquids issuing as hillside seepage, toe berm
seepage, and the tailings dewatering liquids.

2. Ponded liquids in Club Ranch Ponds, River Ponds, and
storage ponds on Club Mesa, and other liquids in the
mill circuit and ponds.

3. Surface runoff from the mill complex and affected
watershed.

4. Groundwater under both Club Mesa and San Miguel River

Valley.

Remedial activities for liquids shall be conducted as
specified in the Sections and Tables herein. For each affected
area this section presents (1) a description of operations and
observed impacts, (2) remedial actions, including cleanup
criteria, (3) requisite assessments and engineering activities,
(4) schedule, and (5) quality control, gquality assurance,
monitoring, performance evaluation and inspection. Conceptual
designs and material specifications are presented for purposes of

clarifying detailed design requirements.
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For Final Plans and Specifications and all other items,
documents, or actions for which State approval is required by
this Remedial Action Plan: (1) the term "approval" shall mean
"prior approval in writing," (2) the State shall respond within
one hundred twenty (120) days unless otherwise specified by the
Consent Decree with a determination of approval or denial unless
an alternate response time is specified, and (3) the State shall
provide a statement of the reasons, with supporting information,

for any determination other than unconditional approval.

Once approval is given by the State, UCC/Umetco shall

implement any required work in accordance with the approved Final

Plans and Specifications, and supporting documents.

5.0.1 Surface Water Discharge Prohibition

Notwithstanding any other provision of the RAP, there
shall be no discharge from any point source at the Uravan
Facility to any surface waters of the State of Colorado except as
follows: discharge from the runoff collection and sedimentation
ponds will be allowed only in the event that the design and
operation standards required in Paragraph 5.3.2 have been
complied with; when the removal of contaminant sources is
complete and after performance of the other remedial activities

specified in Sections 4.4.2 and 4.5.2 all in accordance with the
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schedules in Sections 4.4.4 and 4.5.4 discharge of precipitation
runoff from the permanent drainage channels will be allowed,
subject to UCC/Umetco's obligation to obtain and comply with all
necessary regulatory permits. For the purposes of this
paragraph, "discharge from point sources" shall include but not
be limited to discharges from the Club Ranch Ponds, the River
Ponds, Storage Ponds on Club Mesa, Tailings Piles, Burbank Pit,
and any and all evaporation ponds, but shall not include seepage
from said ponds or piles where such seepage has not been
collected at some point in a confined, discrete, or discernible

conveyance constructed by UCC/Umetco.

5.0.2 Groundwater Discharge Prohibition

UCC/Umetco shall implement the liner failure contingency

plan as required by Section 5.1.1.2(4) and 4.2.2(9) of this RAP.

5.0.3 Notification

(1) UCC/Umetco shall immediately upon discovery orally
notify the State of any actual or imminently
anticipated release of collected liquids from any
surface impoundment or pipeline which is reaching, has
reached, or may reach surface waters of the State of

Colorado. In addition, within 24 hours of such
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(2)

discovery UCC/Umetco shall report to the State in
writing all information then in their possession
regarding such actual or imminently anticipated

discharge.

Any evidence of failure of the liner or leak detection
system beyond design criteria from any lined
evaporation ponds and/or any evidence of any release
beyond design criteria from any lined evaporation ponds
to any groundwater of the State shall be orally
reported to the State immediately upon discovery. In
addition, within 24 hours of such discovery UCC/Umetco
shall report to the State in writing all information
then in their possession regarding such actually or

imminently anticipated release.
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5.1 HILLSIDE SEEPAGE AND TAILINGS LIQUIDS

5.1.1 Hillside Seepage

Discharge Prohibition: There shall be no discharge of any
liquids collected or detained by the hillside collection system
after they have reached the pipeline or other conveyance designed
or installed to remove the liquids except to the evaporation

ponds as described in paragraph 5.1.1.2(4) of the RAP.

5.1.1.1 Description of Hillside Seepage and Observed Impacts

Seepage is occurring intermittently along approximately
4600 linear feet of the Club Mesa rim. Seepage occurs near the
contact between the Summerville and Salt Wash Formations and
exits along the valley walls of Hieroglyphic Canyon and the San
Miguel River above the A-Plant area. Some of the seepage is
presently collected in ditches and along roadways and conveyed to

the Club Ranch Ponds.

The hillside seepage is composed of geochemically-modified
tailings solutions from the Tailings Piles and raffinate seepage
from the Club Mesa Spray Area. The level of total dissolved
solids (TDS) and ionic concentrations are much lower than that of

the parent solutions. Average concentrations of contaminants are
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shown in Table 5.1.1-1. UCC/Umetco estimates the present seepage
rate to be approximately 30 gpm. Collection system improvements
may increase this rate. The volume of hillside seepage is

expected to diminish with time.

5.1.1.2 Remedial Activities

UCC/Umetco shall perform remedial activities for the

hillside seepage in the following manner:

(1) Improvements shall be made to the existing collection
system and new collection ditches shall be constructed
so as to optimize the containment of liquids. All
existing and new collection ditches and ponds shall be
lined with high density polyethylene lining (HDPE) to

enhance seepage collection.

(2) A collection system shall be installed near the base of
the Entrada Formation and shall be designed and shall
operate to collect to the extent practicable both
surface flow over the cliff face and interflow through
the hillside colluvium. This collection system shall
consist of at least a four-inch perforated poly-vinyl
chloride (PVC) pipe embedded in a gravel-filled trench.

The bottom of the trench shall be lined with relatively
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Table 5.1.1-1

AVERAGE WATER QUALITY OF THE TOE BERM DRAIN, HILLSIDE SEEPAGE
UCC/UMETCO WATER QUALITY DISCHARGE STUDY, 1984

TOE BERM DRAINS HILLSIDE

Mean std. Dev. Mean Std. Dev.

X, mg/l s, mg/l X, mg/l s, mg/l
Al 1154. 200. 4.76 9.04
As 1.80 0.73 0.049 0.066
Be - - - -
cd 1.91 0.41 0.0295 0.264
CRIII - - - -
CrvVl - - - -
Cu - - - -
Fe - - - -
Pb 0.082 0.205 < 0.023 < 0.04
Mn - - - -
Hg ppb 0.64 0.513 0.61 0.82
Ni - - - -
Se 0.855 0.416 0.331 0.153
Ag 0.131 0.219 0.0152 0.017
Ccl 0.48 0.23 < 0.418 < 0.191
U uCi/ml 6.88E-6 2.39E-6 1.95E-6 0.57E-6
zZn 43 .4 13.4 0.618 0.353
Ra-226 uCi/ml 13.7E-8 9.29E-8 89.0E-9 182.0E-9
Ammonia 1567. 782. 174. 113
Nitrate 79.7 10.9 29.4 10.8
Nitrite 0.13 0.116 27.94 9.60
Cyanide .017 .0067 0.058 0.016
Sulfate 25750. 5389. 9592. 1844.
TDS 35500. 9390. 15990. 3076.
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(3)

impervious (permeability of less than 10-7/ cm/sec)
material to promote drainage into the collection
system. Design features and system operation shall be
detailed by UCC/Umetco in the Approved Final Plans and

Specifications.

So long as contaminated hillside or toe berm seepage
with concentrations in excess of the groundwater
agricultural-use criteria (Table 5.4.3.2-1) and
concentrations which would cause a violation of the
surface water San Miguel River gquality criteria (Table
5.4.3.2-3) continues, UCC/Umetco shall collect and
dispose of the liquid as described below. If
concentrations are in excess of the groundwater
agricultural-use criteria but do not cause a violation
of the surface water San Miguel River guality criteria,
UCC/Umetco may evaluate removal and/or sealing of the
hillside or toe berm collection systems considering
future health risks, environmental impacts, and
alternative treatment technologies. Results of the
evaluation will be submitted to the State for review
and approval. If flows are zero for three consecutive
vears in any collection system segment, that segment

may be removed or plugged. [12/15/99]
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(4) Collected liquids shall be disposed in the Club Ranch
Ponds until a lined evaporation ponds in the Club Ranch
Pond Area now known as CRP-7 are is available according
to the schedule in Section 5.1.1.4. A second lined
evaporation pond in the Club Ranch Pond Area now known
as CRP-8 shall also be made available according to the
schedule in Section 5.1.1.4. Additional lined ponds
shall be constructed as necessary to satisfy the
capacity requirement recited in Section 4.2.2(9)
according to the schedule in 5.1.1.4. [11/9/87] These
lined evaporation ponds shall be designed, constructed,
and installed with a synthetic liner to prevent the
migration of any hazardous constituents into the
subsurface soil or ground water or surface water during

the operational life of the pond(s) in accordance with

Section 4.2.2(9) and Figures 4.2.2-1 and 4.2.2-2.

(5) Until December 31, 1989, liquids may be stored in the
lined surge pond on Tailings Pile 2 as approved by the
State. The existing lined upper return water pond,
located in the B-Plant Area, may be utilized for

liquids storage as long as it is required.
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5.1.1.3 Requisite Assessments and Engineering Activities

UCC/Umetco shall prepare and submit to the State for

review and approval the following:

(1) Final Plans and Specifications certified by a
Registered Professional Engineer or equivalent
qualified technical specialist approved by the State.
These Final Plans and Specifications shall include
design drawings (plans, profiles and details) and
specifications (all construction materials, procedures,
surveys and schedules) for all remedial activities
required in Section 5.1.1.2, according to the schedule
in Section 5.1.1.4, and the controls in Section
5.1.1.5. Appropriate base maps shall show the existing
topography. Boundary surveys, where applicable, shall

be prepared by a Registered Land Surveyor.

Requisite plans and programs pursuant to Section

5.1.1.2 shall include the following:

a. A proposed plan for the seepage collection ditch
system, including final reclamation activities.

b. A proposed plan for the drainage system to be
located near the base of the Entrada Formation,
including final reclamation activities.

c. The proposed design of the evaporation pond(s) in
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accordance with Section 5.1.1.2(4) along with
monitoring of the ponds and groundwater in the
area, contingency plans for liner failure and
repair, and for final reclamation.
d. A performance evaluation report for the seepage
collection system as provided in Section 5.1.1.5.
(2) A proposed Quality Control/Quality Assurance (QC/QA),
Monitoring and Performance Evaluation Plan ("Quality
Plan") in accordance with Section 5.1.1.5 and Addendum
A requirements. This plan should include periodic

monitoring reports of the performance of the

evaporation ponds.

(3) An Annual Report of data collected in the San Miguel

River monitoring program and brief analysis thereof.

(4) A Final Construction Report including:

a. As-built drawings for all construction activities
and showing limit-of-excavation and the final
ground surface configuration. All construction
activities and any differences between the as-
built drawings and designs and specifications
shall be described and explained.

b. A final summary of construction and quality
control activities, quality assurance audits and
_ materials and other test data taken during
construction.

(5) A Certification Report including an assessment and

evaluation of the effectiveness of the cleanup effort
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5.1.1.4

in comparison with the RAP and Consent Decree and with
statutes, rules and regulations, licenses and permits
rendered applicable under the RAP or Consent Decree.
Items discussed in this report shall include San Miguel
River concentrations for State-regulated chemical
constituents and key indicator biotic and chemical
species as required in Addendum A, Section A5.0.1, and
final reclamation of the ditch, evaporation ponds and

drainage systems.

Schedule

UCC/Umetco shall perform remedial activities for the

hillside seepage according to the following schedule.

(1)

Final Plans and Specifications and the Quality Plan,
including monitoring, shall be prepared by UCC/Umetco
and submitted not later than 120 days after the Consent

Decree is entered by the Court.

Final Plans and Specifications for the evaporation
pond(s) required by paragraph 5.1.1.2(4), shall be
prepared by UCC/Umetco and submitted not later than 60

days after the Consent Decree is entered by the Court.
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(3) Improvements of the existing collection facilities

shall be completed not later than December 31, 1988.

(4) The drainage system shall be installed near the base of

the Entrada Formation not later than December 31, 1988.

(5) The evaporation pond in the Club Ranch Pond Area now
known as CRP-7 as specified and required in Section
5.1.1.2(4) shall be completed and shall be placed in
use by Newvember—1—3987 Januvary 31+—1988—{11/95/87} May
31, 1988. [3/1/88] A second lined evaporation pond in
the Club Ranch Pond Area now known as CRP-8, and other
lined ponds which are necessary to satisfy the
requirements of Section 4.2.2(9), shall be completed

and placed in use by June 30, 1988. [11/9/87]

(6) An approved river ambient (upstream), and downstream
San Miguel River monitoring program approved by the
State shall be initiated no later than one hundred
twenty (120) days after entry of the Consent Decree.

Monitoring shall continue as required in Addendum A.

(7) The Annual Report required by Section 5.1.1.3(3) shall
be submitted not later than March 31lst of each year for

each prior calendar year.
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(8)

(9)

(10)

(11)

5.1.1.5

A Final Construction Report shall be submitted to the
State not later than 90 days after the completion of

construction.

The proposed long-term monitoring plan required by
Section 5.1.1.5 shall be submitted not later than
ninety (90) days prior to completion of all remedial
activities.

The Certification Report shall be submitted to the
State not later than 120 days after completion of all

remedial activities.

The seepage collection system performance evaluation
report described in Section 5.1.1.5 shall be submitted
on March 31 of the sixth year of seepage collection and

every fifth year thereafter.

Quality Control/Quality Assurance, Monitoring

Performance Evaluation, and Inspection

UCC/Umetco shall perform Quality Control/Quality Assurance

(QC/QA), Monitoring and Performance Evaluation, as prescribed in

Addendum A. The Quality Plan shall accompany the Final Plans and

Specifications.
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OC/0A shall meet the requirements of Addendum A and

specifically shall include the following:

. All construction procedures, materials and surveys

. Detailed procedures for collection of samples,
handling, and processing

. Appropriate use of field blanks, duplicates, and
laboratory spikes (in no case at a frequency less than
10% of the samples collected)

. Parameter detection limits to be used for each sample
type and the appropriate analytical method

Monitoring shall be planned and implemented so as to

include the hillside collection and evaporation system and the

San Miguel River, and shall specifically include the following:

. Quantity and quality of flow from the hillside
collection and drainage systems

. Upstream monitoring of the San Miguel River to
establish seasonal ambient levels of parameters

. Seasonal downstream monitoring in the San Miguel River

. Monitoring of evaporation pond and leak detection
system performance and groundwater in the area of the
ponds.

. An annual report of all monitoring data shall be
submitted by March 31st of each year for the prior
calendar year.

Monitor wells V-766 and CRP-15 will be used to determine
the effectiveness of the collection system. Performance of the
hillside collection and drainage systems shall be evaluated on
the basis of their effectiveness to intercept flows to the San
Miguel River. A performance evaluation report for the seepage

collection system shall be prepared and submitted to the State
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for every five (5) years of operation.

The State shall conduct an appropriate Inspection and

Certification Program in accordance with Addendum B.

Long-term monitoring and maintenance after closure of the

Uravan Facility shall be conducted pursuant to the Colorado

Radiocactive Materials License.

5.1.2 Toe Berm Seepage and Tailings Dewatering Liquids

Discharge Prohibition: There shall be no discharge of any
liguids collected or detained by the toe berm seepage collection
system after they have reached the pipeline or other conveyance
designed or installed to remove the liquids, except to the
evaporation ponds as described in Paragraph 5.1.1.2(4) of the

RAP.

5.1.2.1 Description of Liquids and Observed Impacts

Liquids will be forced from the Tailings Piles during
dewatering and consolidation and for some time prior to and after
final reclamation. Presently, seepage from the tailings is
collected by a toe drain system at the base of the slopes of the

Tailings Piles, and conveyed to the Club Ranch Ponds. UCC/Umetco
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estimates this seepage to be at the rate of approximately 30 gpm.

Typical composition of the tailings liquid is shown in Table

5.1.1-1.

5.1.2.2

Remedial Activities

UCC/Umetco shall perform remedial activities in the

following manner:

(1) Trenches and sumps shall be constructed in selected

(2)

5.1.2.3

areas of the Tailings Piles to enhance dewatering and

consolidation of the tailings. The liquids collected

shall be pumped to the lined evaporation ponds in the

same manner as the contaminated hillside seepage. The
determination of location and number of trenches shall
include consideration of accessibility of equipment

and, thus, shall be determined in the field.

The toe berm seepage shall continue to be collected in
the existing collection system until such seepage
ceases and shall be evaporated as described in Section
5.1.1.2(4) in the same manner as the contaminated

hillside seepage as described in Section 5.1.1.2(3).

Requisite Assessments and Engineering Activities

269



UCC/Umetco shall prepare and submit to the State for

review and approval the following:

(1) Final Plans and Specifications certified by a
Registered Professional Engineer, or equivalent
qualified technical specialist approved by the State.
These shall include design drawings (plans, profiles
and details) and specifications (all construction
materials, procedures, surveys and schedules) for all
remedial activities required in Section 5.1.2.2,
according to the schedule in Section 5.1.2.4, and the
controls in Section 5.1.2.5. Appropriate base maps
shall show the existing topography. Boundary surveys
shall be prepared by a Registered Land Surveyor, or
equivalent qualified technical specialist approved by
the State. Requisite plans and programs as provided by
Item c. in Section 5.1.1.3(1) shall also include the

following:

. A proposed dewatering plan to include trenches,
sumps and loads induced by placement of solid
waste to enhance dewatering and consolidation of
the tailings. Predictions of both dewatering and

settlement rates shall be incorporated in this
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plan. Based on performance, if enhancements or
modifications are reasonable to achieve the
proposed dewatering and consolidation, UCC/Umetco
shall at that time prepare additional plans and
specifications and submit them to the State for

approval prior to implementation.

(2) A proposed Quality Control/Quality Assurance (QC/QA),

(3)

(4)

Monitoring, and Performance Evaluation Plan ("Quality
Plan") in accordance with Section 5.1.2.5 and Addendum

A requirements.

A Final Construction Report including:

a. As-built drawings for all construction activities
and showing limit-of-excavation and the final
ground surface configuration. All construction
activities and differences between the as-built
drawings and designs and specifications shall be
described and explained.

b. A final summary of construction and quality
control activities, quality assurance audits and
materials and other test data taken during
construction.

The Certification Report including an assessment and

evaluation of the effectiveness of the dewatering

effort shall be included with the Tailings Pile

Certification Report. Major items shall include

discharge rate and quality, and settlement rates.
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5.1.2.4 Schedule

UCC/Umetco shall perform remedial activities for tailings

liquids and seepage according to the following schedule:

(1) Final Plans and Specifications and the Quality Plan,
including monitoring shall be prepared and submitted by
UCC/Umetco not later than sixty (60) days after the

Consent Decree is entered by the Court.

(2) The evaporation ponds as specified and required in
Section 5.1.1.2(4) shall commence operations not later

than November 1, 1987.

(3) The schedule in items (6) through (10) in Section
5.1.1.4 shall be applicable to toe berm seepage and

tailings dewatering liquids.

5.1.2.5 Quality Control/Quality Assurance, Monitoring,

Performance Evaluation, and Inspection

QC/QA, Monitoring and Performance Evaluation shall be as
prescribed in Addendum A and shall include all requirements of
Section 5.1.1.5. The Quality Plan shall accompany the Final

Plans and Specifications.
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QC/QA shall meet the basic requirements stated in Addendum
A and specifically shall include the following inspection

activities:

. Installation of trenches and sumps

. All surveys, field and laboratory testing

The monitoring program shall include:

. Seepage rates
. Response of the Tailings Piles to dewatering and

loading

Performance of the remedial activities shall be evaluated
on the basis of the settlement and seepage rates as prescribed in

Section 4.4.3.

The State shall conduct an appropriate Inspection and

Certification Program in accordance with Addendum B.

Long-term monitoring and maintenance after closure of the

Uravan Facility shall be conducted pursuant to the Colorado

Radiocactive Materials License.
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5.2 PONDED LIQUIDS

5.2.1 Club Ranch Ponds Liquid

5.2.1.1 Description of Liquids and Observed Impacts

Contaminated liquid contained in the Club Ranch Ponds
consists primarily of toe drain and hillside seepage collected
since mid-1985 and raffinate solution present in the ponds since
the last discharge of raffinate to the ponds in 1984. These
liquids are currently seeping into the subsurface at an
undetermined rate. Ponded water evaporates at a rate of
approximately two (2) gpm per acre. Typical raffinate liquid

composition is shown on Table 1.1-2.

5.2.1.2 Remedial Activities

UCC/Umetco shall perform remedial activities for ponded

ligquids in the following manner:

(1) A1l liquid waste in the existing unlined Club Ranch
Ponds shall be evaporated in place. Movement of
ligquids from a Club Ranch Pond to another Club Ranch

Pond is allowed.
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5.2.1.3 Requisite Assessments and Engineering Activities

UCC/Umetco shall determine the water surface elevations of

the Club Ranch Ponds so that evaporation rates may be quantified.

5.2.1.4 Schedule

UCC/Umetco shall perform remedial activities for liquids

in the Club Ranch Ponds according to the following schedule:

The liquids in the unlined Club Ranch Ponds shall

be evaporated in place or removed not later than

December 31, 1988.

5.2.1.5 Quality Control/Quality Assurance, Monitoring and

Performance Evaluation

UCC/Umetco shall perform Quality Control/Quality Assurance
(OC/QA), Monitoring and Performance Evaluation as prescribed in
Addendum A. The monitoring program shall include periodic water
surface elevations in the ponds. The Quality Plan shall

accompany the Final Plans and Specifications.
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5.2.2 Other Liquids

5.2.2.1 Description of Ligquids and Potential Impacts

Liquids of an undetermined chemistry may accumulate in the
River Ponds and the Storage Ponds on Club Mesa. Liquids, if not
removed, will likely seep into underlying subsurface zones from
unlined ponds. Additional liquids are currently stored within
the mill circuit which has a maximum storage capacity of

4,100,000 gallons.

5.2.2.2 Remedial Activities

All liquids accumulating in the River Ponds and Storage
Ponds on Club Mesa shall be pumped to the Club Ranch Ponds.
Ligquids within the mill circuit shall be disposed of in lined
ponds as necessary and in a manner so as not to delay other

scheduled RAP activities.

5.2.2.3 Requisite Assessments and Engineering Activities

These activities shall be performed as specified in

Section 5.1.1.3 but shall meet the requirements of Sections

5.2.2.2, 5.2.2.4 and 5.2.2.5.
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5.2.2.4 Schedule

UCC/Umetco shall perform remedial activities for other

liquids according to the following schedule:

(1) The River Ponds shall be emptied on an annual basis

until the River Ponds are removed. [Note: On 5/2/89,
CDH confirms that River Ponds have been removed and no

longer need to be emptied.]

(2) Storage Ponds on Club Mesa uphill from the spray area

shall be emptied on an annual basis until the Storage

Ponds are removed.

5.2.2.5 Quality Control/Quality Assurance, Monitoring and

Performance Evaluation

UCC/Umetco shall perform Quality Control/Quality Assurance
(QC/QA), Monitoring and Performance Evaluation as prescribed in
Addendum A. The Quality Plan shall accompany the Final Plans and

Specifications.

277



5.3 SURFACE RUNOFF

5.3.1 Description of Runoff

Surface water runoff occurs and will continue to occur
after reclamation of the facilities. Hydrology studies for the
existing and reclaimed facilities have been conducted for
UCC/Umetco by Dravo Engineers. Water quality of the storm runoff
is undefined at present but will be determined by the

requirements of Section 5.3.3(1).

5.3.2 Remedial Activities

The runoff collection and sedimentation pond system is
being constructed based on the hydrology studies conducted on the
site. Runoff is collected and clarified in these ponds, which
were designed to contain a 10-year, 24-hour storm event. The
collection ponds presently in operation shall be maintained until
all site remedial activities described in this Remedial Action

Plan are completed.

It is recognized that seepage from these ponds will be
beneficial to the overall groundwater program. UCC/Umetco shall
design, maintain and operate the runoff collection and

sedimentation ponds to contain a 10-year, 24-hour storm event.
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In the event of a storm in excess of a 10-year, 24-hour storm
event, the overflow from the sedimentation ponds shall be
discharged to the San Miguel River. Operations shall include
procedures for restoring the pond capacity within thirty (30)
days following a major precipitation event. The liquids detained

from surface precipitation runoff shall only be used as follows:

(1) Evaporated in the Club Ranch Ponds

or
(2) Used as construction water for dust control on top of

the Tailings Piles or for compaction of contaminated

materials.

UCC/Umetco shall have two (2) days in which to create
three (3) feet of freeboard and thirty (30) days in which to

remove all liquids from a major precipitation event.

5.3.3 Requisite Assessments and Engineering Activities

UCC/Umetco shall develop and submit to the State for

approval the following:

(1) Final Plans and Specifications including:

. a proposed detailed analytical program to define
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the major contaminant concentrations in storm
runoff and clarified liquid, if disposal methods
other than evaporation are used.

. a proposed maintenance program for the runoff
collection and sedimentation ponds.

. a proposed reclamation program, including grading,

vegetation, and scheduling of remedial activities.

(2) The Certification Report including an assessment and
evaluation of the effectiveness of the reclamation
effort in comparison with applicable State and federal
statutes, rules, regulations, licenses and permits.

Major items shall include vegetation and erosion.

5.3.4 Schedule

UCC/Umetco shall perform the remedial activities
prescribed in Section 5.3.2 and 5.3.3 in accordance with the
schedule in the Approved Final Plans and Specifications, and
Quality Plan. The analytical program required by Section 5.3.3
shall be submitted not later than 120 days after entry of the

Consent Decree.
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5.3.5 Quality Control/Quality Assurance, Monitoring,

Performance Evaluation and Inspection

UCcC/Umetco shall perform Quality Control/Quality Assurance
(QC/QA), Monitoring and Performance Evaluation as prescribed in
Addendum A. The Quality Plan shall accompany the Final Plans and

Specifications.

QC/QA shall meet the basic reqguirements stated in Addendum
A and specifically shall include the following:
. All construction procedures, materials and surveys
. Detailed procedures for the collection of samples,
handling, and processing
. Appropriate use of field blanks, duplicates, and
laboratory spikes (in no case at a frequency less than
10% of the samples collected)
. Parameter detection limits to be used for each sample
type and the appropriate analytical method
Monitoring of the clarified liquid and runoff shall
include at least one (1) set of analyses for all parameters on
Table 5.3.5-1 every two (2) years. If overflows occur,

UCC/Umetco shall monitor for flow, pH, total ammonia,

temperature, total radium-226, total suspended solids and zinc.

The Performance Evaluation program for the sedimentation
ponds shall be based on Addendum A in order to verify the ponds
are functioning as designed. If the State determines prior to

closure of the Uravan Facility that performance levels have not
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been achieved, UCC/Umetco shall propose and implement additional

remedial action as approved by the State.

The State shall conduct an appropriate Inspection and

Certification Program in accordance with Addendum B.

Long-term monitoring and maintenance if any, after closure

of the Uravan Facility shall be conducted pursuant to the

Colorado Radioactive Materials License.
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Table 5.3.5-1

CONSTITUENTS FOR CLARIFIED LIQUID AND
PRECIPITATION RUNOFF MONITORING

Constituent

Alkalinity
Aluminum
Ammonia
Arsenic
Cadmium
Calcium
Chloride
COD
Conductivity
Copper
Iron

Lead
Magnesium
Manganese
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Constituent

Mercury

Nitrate

Nitrite

PH

Potassium

Radium-226

Selenium

Silver

Sodium

Sulfate

Total Dissolved Solids
Total Suspended Solids
Uranium

Zinc



5.4 GROUNDWATER

5.4.1 Club Mesa Salt Wash Member of the Morrison Formation

5.4.1.1 Description of Operations and Observed Impacts

Seepage from Uravan Mill operations and waste disposal has
infiltrated into the Salt Wash and has created a body of perched
fluids on Club Mesa. This infiltration primarily consists of
raffinate from the Club Mesa Spray Area and seepage from the
Tailings Piles. Hydrologic data from monitoring wells
constructed into the Salt Wash indicate that the areal extent of
the fluids is in the area beneath and down-gradient from the
three Tailings Piles and the spray evaporation area. The
direction of flow is to the northeast towards the valley walls of
the San Miguel River and Hieroglyphic Canyon. Discharge of this
contamination from the Salt Wash occurs as a series of hillside

seeps on the face of the valley walls.

5.4.1.2 Remedial Activities

UCC/Umetco shall collect and dispose of contaminated

hillside and toe berm seepage as described in Sections 5.1.1 and

5.1.2.
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UCC/Umetco shall monitor the Salt Wash wells on Club Mesa

as prescribed in Addendum A.

UCC/Umetco shall attempt to pump the underground mine
workings in Club Mesa Spray area. Such pumping will be conducted
on a one-time basis and the results of the pumping included in

the Annual Report. [12/15/99]

5.4.1.3 Requisite Assessments and Engineering Activities

The requirements for the seepage collection system in

Section 5.1.1.3 comprise the required engineering activities.

UCC/Umetco shall compile annually the data collected from
the Salt Wash wells on Club Mesa and from the Plant side of the
river valley. This compilation and a brief analysis shall be

submitted in the Annual Report.

5.4.1.4 Schedule

UCC/Umetco shall perform approved remedial activities for
the hillside seepage collection according to the schedule set

forth in Section 5.1.1.4.

The first compilation and analysis of Salt Wash monitoring
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well data shall be submitted to the State in the Annual Report
due March 31, 1987. Subsequent compilations shall be submitted
in the Annual Report not later than March 31 of each year for

each prior calendar year.

UCC/Umetco shall submit the Quality Plan, including
monitoring, not later than 120 days after entry of the Uravan

Consent Decree by the Court.

UCC/Umetco shall initiate the approved monitoring program

within sixty (60) days of approval by the State.
The proposed long term monitoring program shall be
submitted not later than ninety (90) days prior to completion of

Uravan Facility remedial activities.

5.4.1.5 Quality Control/Quality Assurance, Monitoring and

Performance Evaluation

The Quality Plan accompanying Final Plans and
Specifications for Section 5.1.1.3 shall incorporate the

following Club Mesa Salt Wash elements.

QC/QA shall meet the requirements stated in Addendum A and

shall include the following specific activities:
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. Installation of required replacement monitoring wells,
if any

. Sample collection, preservation, storage and transport
to the laboratory

. Laboratory analytical procedures

. Maintenance and operation of the seepage collection and

treatment systems in accordance with Section 5.1.1.

UCC/Umetco shall monitor the wells specified in Addendum A
in order to establish baseline conditions and track changes in
the Salt Wash member of the Morrison Formation throughout the
period of remedial activity at the Facility. The monitoring
program shall comply with all applicable State and federal
statutes, rules, regulations, licenses and permits. The
provisions of 40 CFR Part 192 shall be applied on a site-specific

basis.

Performance evaluation for the Salt Wash Formation shall
be a description of monitor well data for comparison to past
information and for use in the performance evaluation described

in Section 5.1.1.5.

The State shall conduct an appropriate Inspection and

Certification Program in accordance with Addendum B.
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Long-term monitoring and maintenance, if any, after
closure of the Uravan Facility shall be conducted pursuant to the

Colorado Radioactive Materials License.

5.4.2 Club Mesa - Kayenta-Wingate Sequence

5.4.2.1 Description of Operations and Observed Impacts

UCC/Umetco's past operations on Club Mesa and past waste
disposal activities pose potential impact to the groundwater
quality in the Kayenta-Wingate aquifer beneath Club Mesa. Past
activities which could potentially impact the aquifer were the
use of the Club Mesa Spray Area and Tailings Piles. These
activities have ceased and the areas shall be reclaimed. Seepage
of infiltrated raffinate and seepage of liquid from the Tailings

Piles shall be collected and will abate over time.

The low permeability of the Summerville shale formation
above the Kayenta-Wingate aquifer prevents or retards significant
contaminant movement down to the Kayenta-Wingate. In 1986,
UCC/Umetco drilled wells V-768 and V-769 into the Kayenta-Wingate
Formation beneath Club Mesa. These wells show no significant

contamination.
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5.4.2.2 Remedial Activities

The Kayenta-Wingate aquifer beneath Club Mesa currently
shows no significant contamination. Therefore, no remedial
activity beyond monitoring will be instituted. Sampling of Club
Mesa wells which monitor the Kayenta-Wingate shall be conducted
as described in Section 5.4.2.5 and Addendum A. This monitoring
will provide data for continuing confirmation that groundwater

quality in the Kayenta-Wingate is acceptable.

5.4.2.3 Requisite Assessments and Engineering Activities

UCC/Umetco shall compile the data collected from the Club

Mesa Kayenta-Wingate monitoring program. This compilation and a

brief analysis shall be submitted in the Annual Report.

5.4.2.4 Schedule

UCC/Umetco shall submit the Quality Plan, including

monitoring, not later than 120 days after entry of the Consent

Decree by the Court.

UCC/Umetco shall initiate the approved monitoring program

within sixty (60) days of approval by the State.
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UCC/Umetco shall submit the compiled Club Mesa Kayenta-
Wingate data and a brief analysis as part of the Annual Report

due March 31st of each year for each prior calendar year.

The proposed long-term monitoring program, if any, shall

be submitted not later than ninety (90) days prior to completion

of Uravan Facility remedial activities.

5.4.2.5 Quality Control/Quality Assurance, Monitoring and

Performance Evaluation

The Quality Plan accompanying Final Plans and
Specifications for Section 5.1.1.3 shall incorporate the

following Club Mesa Kayenta-Wingate elements.

QC/QA shall meet the reguirements stated in Addendum A and

specifically shall include the following:

. Installation of required replacement monitoring wells,
if any

. Sample collection, preservation, storage, and transport
to the laboratory

. Laboratory analytic