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CHURCH ROCK SECTION 8/CROWNPOINT PROCESS PLANT - RESTORATION
ACTION PLAN

A. INTRODUCTION

The following summarizes the Restoration Action Plan ("RAP") for the Churchrock Section 8
and Crownpoint Process site locations. Shown in Attachment A-1, the estimate puts the costs of
restoration by an independent contractor at $9,939,072 over a five year period which is based on
the conservative assumption that all reclamation activities are postponed until the end of the
mine life with the resulting liabilities accumulated until the end. In practice, within the
wellfield, individual wells will be shut down when they cease to be economically productive and
when an entire segment of a wellfield has been depleted of uranium, restoration will be initiated
simultaneous with production in new segments of the mine. As a result, at the end of the mine
life at the Churchrock Section 8 location, a substantial proportion of the groundwater restoration
cost that had been contemplated in this plan will also have been complete. This progressive
restoration is the reason that annual surety reviews are completed pursuant to LC 9.5.

The RAP encompasses the full cycle activities necessary to:

* Restore the groundwater at the Churchrock Section 8 site to levels consistent with those
1 2described in License Condition 9.3 and the COP .

* Complete a six-month stabilization period during which the chemistry of the groundwater
remains constant.

* Complete the plugging and abandonment ("P&A) of all wells.
* Radiological decontamination buildings, process vessels, and other structures, or affected

areas.
* Removal as necessary and reclamation of the Crownpoint Central Plant ("CCP"), satellites,

and auxiliary structures.
* Surface reclamation, decommission and obtain release for unrestricted use of the surface and

revegetation of restored well fields. When accomplished, the land is returned to its original
premining use of sheep, and cattle grazing, and associated wildlife habitat.

It should be emphasized that this RAP has been compiled with the absence of actual
development in the field that would normally be used as justification for the basic assumptions.
The greatest potential for inaccuracy that may result from the absence of real information is in
the mine area, where actual drilling will reveal details in the nature of the ore and mine zone.
Additionally, there may be other differences in the reclamation costs that will result once "as
built" conditions are realized. The buildings may be larger or smaller. HRI may not bury
laterals. Because of new deregulation initiatives, electrical costs may be more or less.

The "License" that is referenced throughout this RAP means the U.S. Nuclear Regulatory Commission Materials
License SUA-1580.
2 The "COP" referenced throughout this RAP means the Crownpoint Uranium Project Consolidated Operations

Plan, Revision 2.0, August 15, 1997.
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The sequence of mining activity and the resulting schedule for production and
restoration may also differ from what the RAP budget reflects. Based on HRI's ability to obtain
economic uranium sales contracts, production rates may be more or less than what is expected.
Any change in the development rate would be reflected in the overall groundwater restoration
schedule and possibly the sizing of the desired equipment.

The results of the requisite restoration demonstration described in LC 10.28 and COP
10.4.4 may have a significant effect on groundwater restoration costs. An increase or decrease in
demonstrated pore volume requirements will have a proportional effect on groundwater
restoration costs.

HRI's submittal presented herein employs assumptions that are based on best
professional judgment given the data that is currently available. It is a fact that the detail of the
RAP budget model exceeds our ability to predict precise field conditions accurately. Necessarily,
the accuracy of the budget assumptions will improve as operations proceed. The annual review
required by LC 9.5 would provide the iterative format by which NRC can continually update the
surety amount that results from the newly available information.
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HRI CROWNPOINT URANIUM PROJECT
Financial Assurance Plan for Churchrock Section 8 and the Crownpoint Central Plant

Summary

Contingency/ Contingency/ Contingency/ Contingency/
Category Project Total Profit 15% Profit 25% Initial Surety Profit 15% Profit 25%

Groundwater Restoration $7,131,813 $1,069,772 $2,377,271 $356,591
Groundwater Stability Analysis $80,000 $12,000 $80,000 $12,000
Well Plugging $745,512 $111,827 $248,504 $37,276
Equipment Removal $74,375 $11,156 $74,375 $11,156
Wellfield D & D $120,402 $30,100 $120,402 $30,100
Building D & D $255,847 $63,962 $255,847 $63,962
Surface Reclamation $185,846 $46,461 $185,846 $46,461

ITotals $8,593,794 $1,204,755 $140,524 $3,342,244 $417,023 $140,524ý

1 Contingency/Profit $1,345,278 $557,5461

ITotal Surety $9,939,072 $3,899,7901

Rev. October 15, 2010



B. SURITY BOND FORMAT

Examples of the planned performance or performance guarantee bonds are contained in
Attachment B-1. This format has been found to be generally acceptable to St. Paul Fire and
Marine Insurance, the carrier that has provided performance/performance guarantee bonds for the
Company's licensed operations in Texas. The performance or performance guarantee bonds in the
Attachment are intended to serve as examples of format only and penal sum amounts have not
been included. Once the NRC staffs approves HRI's restoration and reclamation costs estimates
the penal sum figure will be included in the final bonds which will be tendered as a prerequisite to
operation under the license.

HRI has formatted the wording in these bond instruments by referring to guidance from
the State of New Mexico and the NRC "Technical Position on Financial Assurance for
Reclamation, Decommission, and Long-Term Surveillance and Control of Uranium Recovery
Facilities," dated October 1988. Where differences exist between State and the NRC guidance,
HRI has used the most restrictive requirement in the examples presented in Attachment B- 1.



ATTACHMENT B-1
BOND FORMAT



PERFORMANCE BOND

Date bond executed:
Effective date:
Principal: HRI, Inc., 12751 Merit Drive, Dallas, Texas 75251
Type of organization: Corporation
State of incorporation: Delaware
Surety: St. Paul Fire and Marine Insurance, 5801 Centennial Way, Baltimore, MD 21209
NMED Discharge Permit No. 558
Surety's bond number:

Know All Persons By These Presents.

That We, the Principal and Surety(ies) hereto are firmly bound to the New Mexico
Environment Department [hereinafter called "NMED"], in the above penal sum for the payment of
which we bind ourselves, our heirs, executors, administrators, successors, and assigns jointly and
severally; provided that, where the Surety(ies) are corporations acting as co-sureties, we, the
Sureties, bind ourselves in such sum "jointly and severally" only for the purpose of allowing a
joint action or actions against any or all of us, and for all other purposes each Surety binds itself,
jointly and severally with the Principal, for the payment of such sum only as is set forth opposite
the name of such Surety, but if no limit of liability is indicated, the limit of liability shall be the full
amount of the penal sum.

Whereas said Principal is required, under the Water Quality Act and New Mexico Water
Quality Control Commission Regulations, as amended, to have an approved discharge permit in
order to operate each injection well identified above, and

WHEREAS, the U.S. Nuclear Regulatory Commission "NRC", an agency of the U.S.
Government, pursuant to the Atomic Energy Act of 1954, as amended, and the Energy
Reorganization Act of 1974, has promulgated regulations in Title 10, Chapter I of the Code of
Federal Regulations, Part [30, 40, 70, or 72] and has approved a license in order to operate each
injection well identified above, and,

Whereas said Principal is required to provide financial assurance for plugging and
abandonment as a condition of the discharge permit and license, and

Whereas, said Principal desires to avoid unnecessary duplication and expense, and therefor
posts surety in favor of the State of New Mexico, with the implicit understanding that this surety
will meet the 10 CFR Part 40, Appendix A Criterion 9 requirements regarding decommissioning
and reclamation costs of the NRC.

Whereas said Principal shall establish a standby trust fund where both NMED and NRC
serve as Beneficiaries as required when a surety bond is used to provide such financial assurance;



Now, Therefore, the conditions of this obligation are such that if the Principal shall
faithfully perform plugging and abandonment, whenever required to do so, of each injection well
for which this bond guarantees plugging and abandonment, in accordance with the plugging and
abandonment plan and other requirements of the discharge permit as may be amended, pursuant
to all applicable laws, statutes, rules and regulations, as such laws, statutes, rules, and regulations
may be amended,

Or, if the Principal shall provide alternate financial assurance as specified in Discharge
Permit DP-558 and the New Mexico Water Quality Control Commission Regulations and obtain
the NMED Secretary's written approval of such assurance, within 90 days after the date of notice
of cancellation is received by both the Principal and the NMED Secretary from the Surety(ies),
then this obligation shall be null and void, otherwise it is to remain in full force and effect.

The Surety(ies) shall become liable on this bond obligation only when the Principal has
failed to fulfill the conditions described above.

Upon notification by the NMED Secretary that the Principal has been found in violation of
the plugging and abandonment requirements of Discharge Permit DP-558 and the New Mexico
Water Quality Control Commission Regulations for an injection well which this bond guarantees
performances of plugging and abandonment, the Surety(ies) shall either perform plugging and
abandonment in accordance with the plugging and abandonment plan and other discharge permit
requirements or other requirements or place the amount for plugging and abandonment into a
standby trust fund as directed by the NMED Secretary.

Upon notification by the NMED Secretary that the Principal has failed to provide alternate
financial assurance as specified in Discharge Permit DP-558 and the New Mexico Water Quality
Control Commission Regulations and obtain written approval of such assurance from the NMED
Secretary during the 60 days following receipt by both the Principal and the NMED Secretary of a
notice of cancellation of the bond, the Surety(ies) shall place funds in the amount guaranteed for
the injection well(s) into the standby trust fund as directed by the NMED Secretary.

The surety(ies) hereby waive(s) notification of amendments to plugging and abandonment
plans, discharge permits, applicable laws, statutes, rules, and regulations and agrees that no such
amendment shall in any way alleviate its (their) obligation on this bond.

The liability of the Surety(ies) shall not be discharged by any payment or succession of
payments hereunder, unless and until such payment or payments shall amount in the aggregate to
the penal sum of the bond, but in no event shall the obligation of the Surety(ies) hereunder exceed
the amount of said penal sum.

The Surety(ies) may cancel the bond by sending notice by certified mail to the Principal
and to the NMED Secretary provided, however, that cancellation shall not occur during the 90
days beginning on the date of receipt of the notice of cancellation by both the Principal and the
NMED Secretary, as evidenced by the return receipts.



The Principal may terminate this bond by sending written notice to the Surety(ies),
provided, however, that no such notice shall become effective until the Surety(ies) receive(s)
written authorization for termination of the bond by the NMED Secretary.

Principal and Surety(ies) hereby agree to adjust the penal sum of the bond yearly in
accordance with Discharge Permit DP-558 so that it guarantees a new amount(s) for the activities
required in the approved discharge plan and pursuant to the Water Quality Control Commission
Regulations, provided that no decrease in the penal sum takes place without the written
permission of the NMED Secretary.

In Witness Whereof, The Principal and Surety(ies) have executed this Performance Bond
and have affixed their seals on the date set forth above.

The persons whose signatures appear below hereby certify that they are authorized to
execute this surety bond on behalf of the Principal and Surety(ies).

Principal

MARK S. PELIZZA, PRESIDENT

[Corporate seal]

Corporate Surety(ies)

St. Paul Fire and Marine Insurance
5801 Centennial Way
Baltimore, MD 21209
State of incorporation: Maryland

Liability limit:

XXXXX, ATTORNEY-IN-FACT

[Corporate seal]

Bond premium:



PERFORMANCE GUARANTEE BOND

Date bond executed:
Effective date:
Principal: HRI, Inc., 12377 Merit Drive, Dallas, Texas 75251
Type of organization: Corporation
State of incorporation: Delaware
Surety(ies): St. Paul Fire and Marine Insurance, 5801 Centennial Way, Baltimore, MD 21209
NMED Discharge Permit No. 558
Total penal sum bond: $
Surety's bond number:

Know All Person By These Presents, That we, the Principal and Surety(ies) hereto are
firmly bound to the New Mexico Environment Department (hereinafter called "NMED"), in the
above penal sum for the payment of which we bind ourselves, our heirs, executors, administrators,
successors, and assigns jointly and severally; provided that, where the Surety(ies) are corporations
acting as co-sureties, we, the Sureties, bind ourselves in such sum "jointly and severally" only for
the purpose of allowing a joint action or actions against any or all of us, and for all other purposes
each Surety binds itself, jointly and severally with the Principal, for the payment of such sum only
as is set forth opposite the name of such Surety, but if no limit of liability is indicated, the limit of
liability shall be the full amount of the penal sum.

WHEREAS, the NMED, an agency of the State of New Mexico, has promulgated
regulations in the New Mexico Water Quality Control Commission Regulations. These
regulations applicable to the Principal require that a discharge permit for a facility shall provide
assurance that funds will be available when needed in accordance with the approved Closure Plan.

WHEREAS, the U.S. Nuclear Regulatory Commission "NRC", an agency of the U.S.
Government, pursuant to the Atomic Energy Act of 1954, as amended, and the Energy
Reorganization Act of 1974, has promulgated regulations in Title 10, Chapter I of the Code of
Federal Regulations, Part [30, 40, 70, or 72]. These regulations, applicable to the Principal,
require that a holder of, or an applicant for, a Part 30, 40, 70, or 72 license provide assurance that
funds will be available when needed for required decommissioning activities in accordance with
the approved Closure Plan.

Whereas, said Principal is required under these regulations, to have a discharge permit and
license in order to own or operate the Churchrock In Situ mine identified above, and

Whereas, said Principal is required to provide financial assurance for closure activities as a
condition of the discharge permit and license, and

Whereas, said Principal desires to avoid unnecessary duplication and expense, and therefor
posts surety in favor of the State of New Mexico, with the implicit understanding that this surety



will meet the 10 CFR Part 40, Appendix A Criterion 9 requirements regarding decommissioning
and reclamation costs of the NRC.

Whereas said Principal shall establish a standby trust fund where both NMED and NRC
serve as Beneficiaries as required when a surety bond is used to provide such financial assurance;

NOW, THEREFORE, the conditions of this obligation are such that if the Principal shall
faithfully perform the activities for which financial assurance is given pursuant to the Water
Quality Control Commission Regulations, whenever required to do so, of the Churchrock In Situ
Mine for which this bond guarantees those activities, in accordance with the discharge plan
conditions, pursuant to all applicable laws, statutes, rules, and regulations, as such laws, statutes,
rules, and regulations may be amended,

Or, if the Principal shall provide alternate financial assurance as specified in DP-558 & the
New Mexico Water Quality Control Commission Regulations and obtain the NMED Secretary's
written approval of such assurance, within 60 days after the date of notice of cancellation is
received by both the Principal and the NMED Secretary from the Surety(ies), then this obligation
shall be null and void, otherwise it is to remain in full force and effect.

The Surety(ies) shall become liable on this bond obligation only when the Principal has
failed to fulfill the conditions described above.

Upon notification by the NMED Secretary that the Principal has been found in violation of
the discharge permit conditions and requirements of the New Mexico Water Quality Control
Commission Regulations for a facility for which this bond guarantees performance of closure
activities the Surety(ies) shall either perform in accordance with discharge permit requirements
and the regulations, or place the amount guaranteed for the Churchrock In Situ mine into the
standby trust fund as directed by the NMED Secretary.

Upon notification by the NMED Secretary that Principal has failed to provide alternate
financial assurance as specified in Discharge Permit DP-558 or New Mexico Water Quality
Control Commission Regulations and obtain written approval of such assurance from the NMED
Secretary during the 60 days following receipt by both the Principal and the NMED Secretary of a
notice of cancellation of the bond, the Surety(ies) shall place funds in the amount guaranteed for
the Churchrock In Situ mine into the standby trust fund as directed by the NMED Secretary.

The Surety(ies) hereby waive(s) notification of amendments to closure plans, discharge
permits, applicable laws, statutes, rules, and regulations and agrees that no such amendment shall
in any way alleviate its (their) obligation on this bond.

The liability of the Surety(ies) shall not be discharged by any payment or succession of
payments hereunder, unless and until such payment or payments shall amount in the aggregate to
the penal sum of the bond, but in no event shall the obligation of the Surety(ies) hereunder exceed
the amount of said penal sum.



The Surety(ies) may cancel the bond by sending notice of cancellation by certified mail to
the principal and to the NMED Secretary, provided, however, that cancellation shall not occur
during the 90 days beginning on the date of receipt of the notice of cancellation by both the
Principal and the NMED Secretary, as evidenced by the return receipts.

The Principal may terminate this bond by sending written notice to the Surety(ies),
provided, however, that no such notice shall become effective until the Surety(ies) receive(s)
written authorization for termination of the bond by the NMED Secretary.

Principal and Surety(ies) hereby agree to adjust the penal sum of the bond yearly in
accordance with Discharge Permit DP-558 so that it guarantees a new amount(s) for the activities
required in the approved discharge plan and pursuant to the Water Quality Control Commission
Regulations, provided that no decrease in the penal sum takes place without the written
permission of the NMED Secretary.

In Witness Whereof, the Principal and Surety(ies) have executed this Performance
Guarantee Bond and have affixed their seals on the date set forth above.

The persons whose signatures appear below hereby certify that they are authorized to
execute this surety bond on behalf of the Principal and Surety(ies).

Principal

MARK S. PELIZZA, PRESIDENT

[Corporate seal]

Corporate Surety(ies)

St. Paul Fire and Marine Insurance
5801 Centennial Way

Baltimore, MD 21209
State of incorporation: Maryland

Liability limit:

XXXXXX, ATTORNEY-IN-FACT

[Corporate seal]

Bond premium:



C. STANDBY TRUST AGREEMENT

As presented in Attachment C-1, HRI's proposed standby trust instrument is consistent
with the recommended wording for standby trust agreements in the NRC's "Technical Position on
Financial Assurance for Reclamation, Decommission, and Long-Term Surveillance and Control of
Uranium Recovery Facilities," dated October 1988. Some adjustments have been necessary to
meet the wording requirements of New Mexico. Where differences exist between State and the
NRC guidance, HIRI has used the most restrictive requirement in the examples presented in
Attachment C-1. The information contained in example Schedules A, B, and C of the NRC's
standby trust will be provided as recommended in the above-mentioned technical position.



Attachment C-1
STANDBY TRUST FORMAT



STANDBY TRUST AGREEMENT

TRUST AGREEMENT, the Agreement entered into as of [date] by and between HRI, Inc., a
Delaware corporation, the "Grantor", and XXXX Bank of New Mexico the "Trustee".

WHEREAS, the New Mexico Water Quality Control Commission "WQCC", an agency of the
state of New Mexico has established certain regulations applicable to the Grantor, requiring that a
discharger shall provide assurance that funds will be available when needed for certain activities as
required in Discharge Permit DP-558 and WQCC Regulations.

WHEREAS, the U.S. Nuclear Regulatory Commission "NRC", an agency of the U.S.
Government, pursuant to the Atomic Energy Act of 1954, as amended, and the Energy
Reorganization Act of 1974, has promulgated regulations in Title 10, Chapter I of the Code of
Federal Regulations, Part [30, 40, 70, or 72]. These regulations, applicable to the Grantor,
require that a holder of, or an applicant for, a Part 30, 40, 70, or 72 license provide assurance that
funds will be available when needed for required decommissioning activities.

WHEREAS, the Grantor has elected to use a surety bond to provide all of such financial
assurance for the facilities identified herein; and

WHEREAS, when payment is made under a surety bond this standby trust shall be used for the
receipt of such payment; and

WHEREAS, the Grantor, acting through its duly authorized officers, has selected the Trustee to
be the trustee under this Agreement, and the Trustee is willing to act as trustee,

WHEREAS, the Grantor agrees to guarantee its financial assurance obligation and to indemnify,
defend and hold harmless the New Mexico Environment Department "NMED" and the NRC from
any and all losses and expenses which NMED or NRC may sustain as a result of the Grantor's
failure to comply with the conditions of its financial assurance obligation.

NOW, THEREFORE, the Grantor and the Trustee agree as follows:

Section 1. Definitions. As used in this Agreement:

(a) The term "Grantor" means the means the NMED discharge permit holder and NRC
licensee who enters into this Agreement and any successors or assigns of the Grantor.

(b) The term "Trustee" means the trustee who enters into this Agreement and any
successor Trustee.

(c) The term "Beneficiaries" means the NMED and NRC.

Section 2. Identification of Facilities and Cost Estimates. This Agreement pertains to the facilities
and/or sites and NNED approved cost estimates identified in Discharge Permit 558 and costs of



decommissioning the materials and activities identified in License Number SUA-1580 issued
pursuant to 10 CFR Part [30, 40, 70, or 72] as shown in Schedule A.

Section 3. Establishment of Fund. The Grantor and the Trustee hereby establish a trust fund, the
"Fund", for the benefit of the State of New Mexico C/O Secretary, New Mexico Environment
Department (NMED) and the NRC C/O Chairman of the Commission, to be utilized for the sole
purpose of guaranteeing completion of the closure, post closure and abatement activities required
by Discharge Permit DP-558 and 20 NMAC 6.2 and 10 CFR Part [30, 40, 70, or 72]. The
Grantor and the Trustee intend that no third party have access to the Fund except as herein
provided. The Fund is established initially as consisting of the property, which is acceptable to the
Trustee, to NMED and NRC, described in Schedule B attached hereto. Such property and any
other property subsequently transferred to the Trustee is referred to as the "Fund", together with
all earnings and profits thereon, less any payments or distributions made by the Trustee pursuant
to this Agreement. The Fund shall be held by the Trustee, IN TRUST, as hereinafter provided.
The Trustee shall not be responsible, nor shall it undertake any responsibility for the amount or
adequacy of, nor any duty to collect from the Grantor, any payments necessary to discharge any
liabilities of the Grantor established by NMED or NRC.

Section 4. Payments Comprising the Fund. Payments made to the Trustee for the Fund shall
consist of cash, bank checks, bank wire transfers or other negotiable instruments or liquid assets
acceptable to the Trustee and the Beneficiaries. The Grantor warrants to, and agrees with the
Trustee and Beneficiaries that, unless otherwise expressly set forth in this agreement, there is no
security interest in the Fund or any part thereof, no financing statement under the Uniform
Commercial Code is on file in any jurisdiction claiming a security interest in or describing
(whether specifically or generally) the Fund or any part thereof, and the Trustee and Beneficiaries
shall have no responsibility at any time to ascertain whether or not any security interest exists in
the Fund or any part thereof or to file any financing statement under the Uniform Commercial
Code with respect to the Fund or any part of the Fund.

Section 5. Payment for Required Activities Specified in the Plan. The Trustee shall make
payments from the Fund to the Grantor upon presentation to the Trustee of the following:

a. A certificate duly executed by the Secretary of the Depositor attesting to the occurrence
of the events, and in the form set forth in the attached Specimen Certificate, and

b. A certificate attesting to the following conditions;

(1) that decommissioning is proceeding pursuant to an NMED and NRC-approved
plan.

(2) that the funds withdrawn will be expended for activities undertaken pursuant to the
NMED and NRC approved plan, and

(3) that the NMED and NRC has been given 30 days' prior notice of HRI's intent to
withdraw funds from the escrow fund.



No withdrawal from the fund can exceed __ percent of the outstanding balance of the Fund or
dollars, whichever is greater, unless NMED and NRC approval is attached.

In the event of the Grantor's default or inability to direct decommissioning activities, the Trustee
shall make payments from the Fund as the NMED and NRC shall direct, in writing, to provide for
the payment of the costs of required activities covered by this Agreement. The Trustee shall
reimburse the Grantor or other persons as specified by the NMED and NRC from the Fund for
expenditures for required activities in such amounts as the NMED and NRC direct in writing. In
addition, the Trustee shall refund to the Grantor such amounts as the NMED and NRC specifies
in writing. Upon refund, such funds shall no longer constitute part of the Fund as defined herein.

Section 6. Trust Management. The Trustee shall invest and reinvest the principal and income of
the Fund and keep the Fund invested as a single fund, without distinction between principal and
income, in accordance with general investment policies and guidelines which the Grantor may
communicate in writing to the Trustee from time to time, subject, however, to the provisions of
this section. In investing, reinvesting, exchanging, selling, and managing the Fund, the Trustee
shall discharge its duties with respect to the Fund solely in the interest of the Beneficiaries 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; except that:

(a) Securities or other obligations of the Grantor, or any other owner or operator of the
facilities, or any of their affiliates as defined in the Investment Company Act of 1940, as
amended (15 U.S.C. 80a-2(a)), shall not be acquired or held, unless they are securities or
other obligations of the Federal or a State government;

(b) The Trustee is authorized to invest the Fund in time or demand deposits of the Trustee, to
the extent insured by an agency of the Federal Government, and in obligations of the
Federal Government such as GNMA, FNMA, and FHLM bonds and certificates or State
and Municipal bonds rated BBB or higher by Standard and Poors or Baa or higher by
Moody's Investment Services; and

(c) For a reasonable time, not to exceed 60 days, the Trustee is authorized to hold uninvested
cash, awaiting investment or distribution, without liability for the payment of interest
thereon.

Section 7. Commingling and Investment. The Trustee is expressly authorized in its discretion:

(a) To transfer from time to time any or all of the assets of the fund to any common,
commingled, or collective trust fund created by the Trustee in which the Fund is eligible to
participate, subject to all of the provisions thereof, to be commingled with the assets of
other trusts participating therein; and



(b) To purchase shares in any investment company registered under the Investment Company
Act of 1940 (15 U.S.C. 80a-1 et seq.), including one that may be created, managed,
underwritten, or to which investment advice is rendered, or the shares of which are sold by
the Trustee. The Trustee may vote such shares in its discretion.

Section 8. Express Powers of Trustee. Without in any way limiting the powers and discretion
conferred upon the Trustee by the other provisions of this Agreement or by law, the Trustee is
expressly authorized and empowered:

(a) To sell, exchange, convey, transfer, or otherwise dispose of any property held by it, by
public or private sale, as necessary to allow duly authorized withdrawals at the joint
request of the Grantor and the NMED and NRC or to reinvest in securities at the direction
of the Grantor;

(b) To make, execute, acknowledge, and deliver any and all-documents of transfer and
conveyance and any and all other instruments that may be necessary or appropriate to
carry out the powers herein granted;

(c) To register any securities held in the Fund in its own name, or in the name of a nominee,
and to hold any security in bearer form or in book entry, or to combine certificates
representing such securities with certificates of the same issue held by the Trustee in other
fiduciary capacities, to reinvest interest payments and funds from matured and redeemed
instruments, to file proper forms concerning securities held in the Fund in a timely fashion
with appropriate government agencies, or to deposit or arrange for the deposit of such
securities in a qualified central depository even though, when so deposited, such securities
may be merged and held in bulk in the name of the nominee or such depository with other
securities deposited therein by another person, or to deposit or arrange for the deposit of
any securities issued by the U.S. Government, or any agency or instrumentality thereof,
with a Federal Reserve bank, but the books and records of the Trustee shall at all times
show that all such securities are part of the Fund;

(d) To deposit any cash in the Fund in interest-bearing accounts maintained or savings
certificates issued by the Trustee, in its separate corporate capacity, or in any other
banking institution affiliated with the Trustee, to the extent insured by an agency of the
Federal government; and

(e) To compromise or otherwise adjust all claims in favor of or against the Fund.

Section 9. Taxes and Expenses. Until such time as the Fund is fully funded by the payment of the
principal amount of [$], compensation of the Trustee and all other reasonable and customary
expenises incurred by the Trustee in connection with the administration of this Fund, including fees
for legal services rendered to the Trustee, and all taxes of any kind that are assessed or levied
against or in respect of the Fund, shall be paid directly by the Grantor and shall not be taken from
the Fund. Upon full funding of the Fund, all compensation, expenses and taxes as theretofore



stated shall be paid from the Fund provided that the principal amount of the Fund never falls
below the amount required for financial assurance.

Section 10. Quarterly Valuation. After payment has been made into this standby trust fund, the
Trustee shall annually, at least 30 days before the date of each calendar quarter of receipt of
payment into the standby trust fund, furnish to the Grantor, to the NMED Secretary, and to the
NRC Chairman, a statement confirming the value of the Trust. Any securities in the Fund shall be
valued at market value as of no more than 30 days before the anniversary date of the
establishment of the Fund. The failure of the Grantor to object in writing to the Trustee within 60
days after the statement has been furnished to the Grantor, the NMED Secretary, and the NRC
Chairman shall constitute a conclusively binding assent by the Grantor, barring the grantor from
asserting any claim or liability against the Trustee with respect to the matters disclosed in the
statement.

Section 11. Advice of Counsel. The Trustee may from time to time consult with counsel, who
may be counsel to the Grantor, with respect to any question arising as to the construction of this
Agreement or any action to be taken hereunder. The Trustee shall be fully protected, to the
extent permitted by law, in acting upon the advice of counsel, subject to the following conditions:

a. The Trustee shall give prompt written notice to the Beneficiaries of each claim in favor or
against the Fund, specifying the amount and nature of such claim. The Trustee shall also give
prompt written notice to the Beneficiaries of any controversies, demands, actions, losses,
damages, costs, expenses or any other matter that is likely to give rise to a claim; and

b. The Beneficiaries will have the right, but not the duty, to participate in the prosecution of
or defense against, any claim in favor of or against the Fund with counsel of the Beneficiaries
choosing. Upon notice to the Trustee that the Beneficiaries will assume protection or defense,
neither the Fund nor the Beneficiaries will be liable to the Trustee for any subsequent costs of
prosecution or defense which the Trustee may incur. No claim in favor of or against the Fund
may be settled without written consent of the Beneficiaries, provided that such consent shall not
be unreasonably withheld.

Section 12. Trustee Compensation. Upon full funding of the trust, the Trustee shall be entitled to
reasonable compensation for its services as agreed upon in writing from time to time with the
Beneficiaries. (See Schedule C.)

Section 13. Successor Trustee. Until the Fund is fully funded, the Trustee may resign only after
giving 120 days written notice to the Grantor and Beneficiaries. Upon full funding of the Trust,
the Trustee may resign only after giving 120 days written notice to the Beneficiaries. The
Trustee's resignation shall not be effective until a successor Trustee has been appointed by the
Granfor and approved in writing by the Beneficiaries, and the successor trustee accepts the
appointment. The successor trustee shall have the same powers and duties as those conferred
upon the Trustee hereunder. Upon the successor trustee's acceptance of the appointment, the
Trustee shall assign, transfer, and pay over to the successor trustee the funds and property then
constituting the Fund. If for any reason the Grantor cannot or does not act in the event of the



resignation the Trustee, the Trustee may apply to a court of competent jurisdiction for the
appointment of a successor trustee for instructions. The successor trustee shall specify the date
on which it assumes administration of the trust in a writing sent to the Grantor, the NMED
Secretary, and the present Trustee by certified mail 10 days before such change becomes effective.
Any expenses incurred by the Trustee as a result of any of the acts contemplated by this Section
shall be paid as provided in Section 9.

Section 14. Instructions to the Trustee. All orders, requests, and instructions by the NMED
Secretary or NRC to the Trustee shall be in writing, signed by the NMED Secretary, or his
designee(s), or NRC Chairman, or his designee(e) and the Trustee shall act and shall be fully
protected in acting in accordance with such orders, requests, and instructions. The Trustee shall
have the right to assume, in the absence of written notice to the contrary, that no event
constituting a change or a termination of the authority of any person to act on behalf of the
NMED or NRC hereunder has occurred. The Trustee shall have no duty to act in the absence of
such orders, requests, and instructions from the NMED or NRC except as provided for herein.

Section 15. Notice of Nonpayment. The Trustee shall notify in writing the Grantor and the
NMED Secretary and the NRC Chairman, by certified mail within 10 days following the
expiration of the 30-day period after the anniversary of the establishment of the Trust, if no
payment is received from the Grantor during that period. After the pay-in period is completed,
the Trustee shall not be required to send a notice of nonpayment.

Section 16. Amendment of Agreement. Until the Fund is fully funded this agreement may be
amended in writing by the Grantor and the Trustee, with written consent of the Beneficiaries, or
by the Trustee and Beneficiaries if the Grantor ceases to exist, becomes insolvent or enters into
liquidation, receivership or bankruptcy, or is legally incompetent. Upon the full funding of the
Fund, this Agreement may be amended in writing only by the Beneficiaries and the Trustee.

Section 17. Irrevocability and Termination. Subject to the right of the parties to amend this
Agreement as provided in Section 16, this Trust Agreement shall be irrevocable and shall continue
until terminated in writing by the NMED Secretary and NRC Chairman upon the NMED's and
NRC's written determination that the Grantor has met all of its obligations under the applicable
regulations established by the New Mexico Water Quality Control Commission (WQCC) and the
NRC. Upon termination of the Trust, all remaining property of the trust, less final Trust
administration expenses shall be delivered to the Grantor by the Trustee.

If the Grantor fails, refuses or otherwise becomes unable to fulfill its obligations under the
WQCC or NRC regulations, or if the Grantor ceases to exist, becomes insolvent or enters into
liquidation, receivership or bankruptcy, dissolves or becomes legally incompetent, the trustee shall
not release the Fund to the Grantor. Upon notice by the Beneficiaries of any of the above
circumstances of insolvency or failures by the discharger, the Trustee shall vest all rights, title and
interest of the Fund in the Beneficiaries and shall pay to the Beneficiaries all monies remaining in
the Fund, together with any property of the Fund, less final Trust administration expenses of the
Trustee.



In the event the Trustee shall for any reason fail, refuse or neglect to pay the monies and
other property of the Fund to the Beneficiaries within ten calendar days after receipt of the
Beneficiaries notice and demand for payment, the Grantor agrees in such an event or events to, 1)
hold the Beneficiaries free, harmless and indemnified of and from any cost, expense, or loss,
actually incurred by reason of such refusal, including but not limited to court costs and attorney's
fees, and 2) to pay the Beneficiaries interest on the amount of the Fund required to be surrendered
at the highest rate authorized by United States law computed from the date on which
Beneficiaries demanded surrender of the Fund to the date on which the Fund monies and property
are actually received by Beneficiaries.

Section 18. Immunity and Indemnification. The Trustee shall not incur personal liability of any
nature in connection with any act or omission, made in good faith, in the administration of this
Trust, or in carrying out any directions by the Grantor or the NMED issued in accordance with
this Agreement. The Trustee shall be indemnified and saved harmless by the Grantor or from the
Trust Fund, or both, from and against any personal liability to which the Trustee may be subjected
by reason of any act or conduct in its official capacity, including all expenses reasonably incurred
in its defense in the event that Grantor fails to provide such defense.

Section 19. Choice of Law. This Agreement shall be administered, construed, and enforced
according to the laws of the State of New Mexico.

Section 20. Interpretation. As used in this Agreement, words in the singular include the plural
and words in the plural include the singular. The descriptive headings for each Section of this
Agreement shall not affect the interpretation or the legal efficacy of this Agreement.

IN WITNESS WHEREOF the parties have caused this Agreement to be executed by their
respective officers duly authorized and their corporate seals to be hereunto affixed and attested as
of the date first above written.



GRANTOR

BY:
Name
Title

ATTEST:

(seal)

Name
Title

State of
County of

On this , 19__, before me personally came Thomas H. Erlich to me
known, who, being by me duly sworn, did depose and say that he is Vice President, Chief
Financial Officer of HRM, Inc., the corporation described in and which executed the above
instrument; that he knows the seal of said corporation; that the seal affixed to such instrument is
such corporate seal; that is was so affixed by order of the Board of Directors of said corporation,
and that he signed his name thereto by like order.

Notary Public

My Commission Expires

TRUSTEE

By:
Name
Title

ATTEST

(seal)

Name



Title

State of
County of

On this ,_19___, before me personally came [name of licensee] to me
known, who, being by me duly sworn, did depose and say that she/he resides at [address], that
she/he is [title] of [Corporation], the corporation described in and which executed the above
instrument; that she/he knows the seal of said corporation; that the seal affixed to such instrument
is such corporate seal; that is was so affixed by order of the Board of Directors of said
corporation, and that she/he signed her/his name thereto by like order.

Notary Public

My Commission Expires



D. Consolidation of State, EPA and NRC Surety Instruments

In addition to being crafted to comply with the NRC criteria, HRI's proposed Performance
Guarantee Bond is designed to address the New Mexico Environmental Department's (NMED's)
restoration and reclamation requirements, and U.S. Environmental Protection Agency (USEPA)
Underground Injection Control Criteria. These multi-compliant sureties will require multi-agency
concurrence. The Bond examples shown in Appendix A are designed to be consistent with 10
CFR Part 40, Appendix A, Criterion 9 (Financial Criteria) which clearly allows for consolidation
of State and Federal financial or surety arrangements established to meet restoration, reclamation,
and decommissioning costs provided that "the portion of the surety which covers, the
decommissioning and reclamation of the mill, mill tailings site and associated areas is clearly
identified and committed for use in accomplishing these activities." Absent a mill or tailings,
essentially all of the process facility, wellfield, and ancillary components of the operations would
be subject to the decommissioning requirements of both the State of New Mexico and the NRC.
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E. COST DETAILS FOR RESTORATION AND RECLAMATION ACTIVITIES

1. Introduction

HRI's proposed RAP contains details concerning cost basis figures and assumptions,
calculations and/or methodologies used in deriving cost estimates, references, for the full cycle
groundwater restoration, well plugging and abandonment, surface decommissioning and
reclamation, closure and ultimate license termination. This information is designed to be
descriptive enough for the NRC staff to determine the acceptability of HRI's proposed cost
figures, and is based on an independent contractor performing the decommissioning and
reclamation work3 in accordance with 10 CFR Part 40, Appendix A, Criterion 9. HRI reviewed
Appendix E of the NRC's draft "Standard Review Plan for In Situ Leach Uranium Extraction
License Applications" (NUREG-1 569, dated October 1997), and Section 4 of the NRC's
"Technical Position on Financial Assurances for Reclamation, Decommissioning, and Long-Term
Surveillance and Control of Uranium Recovery Facilities" (dated October 1988) for examples of
acceptable "levels of detail" for cost estimates pertaining to this surety plan.

HRI used two different budget formats to present the closure costs estimates in this RAP.
Costs for groundwater restoration (2) were estimated over time as an operational budget. Final
decommissioning costs including analytical stability, plugging and abandonment, equipment
removal, wellfield decommissioning, building decommissioning, and surface reclamation (3-8)
were budgeted on a lump sum basis

3 Costs have been estimated using standard budgetary techniques as would be done by a independent contractor. In
addition, HRI has included a subtotal category entitled "contractor profit" that included 15% of the total cost for
groundwater restoration, groundwater stability analysis, well plugging and equipment removal and 25% of the total
cost for wellfield D & D, building D & D, and surface reclamation.
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2. Groundwater Restoration Budget

a. Assumptions Used in Sizing Equipment and Estimating the Length of Restoration
Operations

Once the economic recovery limit of a mine area is reached, lixiviant injection is stopped,
and the affected ground water is treated (restored) to return the quality of water to regulatory
standards.

In addition to the regulatory guidance provided by NRC, IIRI used historic and ongoing
company experience with similar groundwater restoration operations in developing its budget
model. Groundwater restoration costs are presented as a monthly restoration budget with
cumulative total costs. This is an appropriate budget interval because ongoing operational cost
such as labor, electricity, reagents, replacement equipment etc. are paid out of cash on a monthly
basis. The duration of the restoration cost expenditure was based on the processing and
circulation of 9 pore volumes of groundwater as required by license condition 9.5 surety
requirement. Surety will be maintained at this level until the number of pore volumes required to
restore the ground water quality of a production scale wellfield has been demonstrated as stated in
COP Section 10.4.4.

The COP that was submitted in support of the HRI's License contemplated a number of
methods for liquid waste treatment and disposal during ground water restoration. The costs that
are presented in this budget assume the most conservative liquid waste treatment and disposal
option; reverse osmosis treatment and brine concentration. It is conservative because it is
authorized by the current license (other options would require additional licensing steps) and it is
the most costly option. If HRI is to pursue one of the other treatment/disposal options described
in the COP Revision 2.0 and it is approved in a future licensing action, then HRI will adjust the
surety budget accordingly during the annual update review.

The central assumption in this RAP is that groundwater restoration is conducted using
reverse osmosis ("RO") and brine concentration ("BC") water treatment methods. RO and BC
will be used to treat water during production operations and be used for groundwater restoration
conducted in the pilot demonstration and during concurrent restoration that will be ongoing with
production activities. Because the cost of restoration equipment such as wellfield pumps, ponds,
the RO unit, the BC unit, laboratory equipment, trucks, and field equipment must be incurred for
production process operations, they are assumed to be operational capital and are not included as
capital requirements in any of the RAP budget lines. NRC will be able to verify the availability of
the restoration equipment during routine inspections.

Restoration equipment capacity design coupled with timing of the restoration operations
budgeted herein is a function of the quantity of water that will be processed during restoration
that is calculated in this RAP by using the pore volume unit of measure. The term "pore volume"
(PV) is a term of convenience that has been conceived by the ISL industry to describe the quantity
of free water in the pores of a given volume of rock. The units are provided in gallons. PV's
provides a unit of reference that a miner can use to describe the amount of circulation that is
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needed to leach an ore body, or describe the times water must be flowed through a quantity of
depleted ore to achieve restoration. PV's provide a way that a miner can take small scale studies,
such as studies in the laboratory and scale these studies up to field level or to compare pilot scale
studies to commercial scale. Hence they provide a miner with an important technique for
calculating ISL project economics and restoration costs.

PV's are calculated by determining the three dimensional volume of the rock (that is also
the ore zone) and multiplying this number by the percent pore space. HRI used the "ore area"
method to determine pore volumes, where the extent of economic ore within a mine unit is
outlined and digitized to provide the area. This area is then multiplied by the average ore
thickness to provide the three dimensional volume of the ore that is to be leached. This volume is
converted to a PV by multiplying the ore volume by the percent porosity and then converting to
the units of measurement (i.e. gallons). Table 1 below shows the PV calculation for the
Churchrock Section 8 location that was used as the assumption in the budget model.

Table 1 - Churchrock Section 8 Pore Volume Calculation

ZONE Area(ft2) Tk(ft) Vol(Mt) Por gal/ft3 PV(gal) H-PIF V-PIF CPV(gal) 9XCPV
UA 318,700 8.6 2,740,820 0.25 7.48 5,125,333 1.5 1.3 9,994,400 89,949,601
LA 404,500 12.2 4,934,900 0.25 7.48 9,228,263 1.5 1.3 17,995,113 161,956,016
LUB 329-500 10.5 3,459,750 0.25 7.48 6,469,733 1.5 1.3 12,615,978 113,543,805
LB 555,300 11.6 6-441-480 0.25 7.48 12,045,568 1.5 1.3 23,488,857 211,399,711
UC 658,700 14.9 19814,630 0.25 7.48 18,353,358 1.5 1.3 35,789,048 322,101,435
ULC 378,200 10.5 3,9711100 0.25 7.48 7,425,957 1.5 1.3 14,480,616 130.325,545
LLC 321,900 12.3 3959370 0.25 7.48 7,404,022 1.5 1.3 14,437,843 129,940,584
ID 124,600 10.4 1,295,840 0.25 7.48 2,423,221 1.5 1.3 4,725,281 42,527,525

IvMD+LD 326,500 12 3,918,000 0.25 7.48 7,326,660 1.5 1.3 14,286,987 128,582,883

TOTALS1 3,417,900 140,535,89010 - 75,802,114 147,814,123 1,330,327,106

Explanation of Headings:

Area - Area of cut off grade mineralization.
Tk - Thickness of cut off grade mineralization.
Por - Estimated porosity of the rock.
PV - Straight pore volume without any correction.
H-PIF - Horizontal pore volume increase factor.
V-PIF - Vertical pore volume increase factor.
CPV - Corrected pore Volume.

Attachment E-2-2 contains a map and cross section that will enable the reader to visualize
the individual zones from which pore volumes were calculated. Within Attachment E-2-2 Cross
Section C-C' is presented. This is the same cross section that has been provided in the
Application4 . Additionally within Attachment E-2-2, HRI has superimposed the C-C' cross
section location on a composite GT contour map which provide a plan view of the various zones
at the Churchrock Section 8 site. Each zone volume is derived from the average zone thickness
shown in cross section and the digitized areas are taken from within a selected GT contour; zone
by zone.

' See Churchrock Project Environmental Report, April 1988, Figure 2.6-8.



Rev. March 16, 2001

"Flare" factors or pore volume increase factors are multipliers that are commonly used by
the ISL industry to account for leach solution outside of the specific boundaries of the calculated
ore PV and are generally accepted increases5 that should be recognized in cost estimates. IIKI
uses pore volume increase factors of 1.5 for horizontal and 1.3 for vertical. Horizontal increase is
calculated by multiplying the measured or mapped area of the ore, in plan, and multiplying the
actual area by 1.5. This yields the affected horizontal area. Likewise, vertical increase is
calculated by multiplying the measures average thickness of the ore by 1.3. This yields the
affected vertical area. Multiplying the affected horizontal times the affected vertical times
porosity provides the affected pore volume for bonding purposes. This number is in turn
multiplied by 9 pore volumes to determine water treatment and disposal volumes and costs.
During the Churchrock restoration demonstration that is described in LC 10.28, H-RI will use
these factors to determine the number of pore volumes that are processed during restoration.

The budget model described in this RAP used 1,330,327,106 gallons of water to size
duration of the restoration program against the chosen equipment capacity. Rows 21-42 of the
restoration budget is a monthly calculation of water treatment capacity that has been cumulated
over the term of restoration and compared with the required nine pore volumes of treated water.
It is the equipment design capacity that is needed to process the requisite gallonage that justifies
the length (and cost) of groundwater restoration operations.

b. Reverse Osmosis Equipment Description

Reverse osmosis is a water treatment process whereby the majority of dissolved "ions" are
filtered from the waste water, and concentrated into a smaller concentrated brine volume. The
resulting product water typically meets, or exceeds drinking water standards, and during
restoration activities, is reinjected back into the wellfield further diluting the underground mining
solutions toward baseline quality. For the purpose of this budget model, the concentrated brine
stream, representing 20% of the feed volume will be disposed by brine concentration (a form of
distillation).

Osmosis is a natural process that occurs in all living cells. With an appropriate semi-
permeable membrane as a barrier to solutions of differing concentrations, naturally occurring
osmotic pressure forces pure water from the dilute solution to pass through the membrane, and
dilute the more concentrated solution. This process will continue until an equilibrium exists
between the two solutions.

Reverse osmosis (R.O.) is a reversal of the natural osmotic process. By confining a
concentrated solution against a semi permeable membrane, and applying a reverse pressure on the

5 Flare outside of the ore zone is the norm. In the subsurface water moves in a radial pattern from injector to
extractor in its path across the target ore. By choosing patterns carefully flair is minimized. However, as an
expected component of ISL mining the flair factors are included in the bonding calculation as a deliberate cost
contingency. There is a limit on acceptable flair; the horizontal monitor wells. If fluid is detected in the horizontal
monitor wells it is no longer simply flair but then becomes an excursion. An excursion requires immediate
corrective action to draw it back to the mine zone or the bonding must be increased to compensate for the increase
in restoration cost. (See L.C. 10.13 which requires a bond increase if corrective action is not completed in 60 days)
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concentrate greater than the naturally occurring osmotic pressure, water will move across the
membrane ("product water"), and out of the original concentrate, resulting in an even more
concentrated solution ("brine"). The membrane rejects the passage of the majority of the
dissolved solids while permitting the passage of water.

Post-mining solutions from a depleted mine area will be treated with an anti-scalent which
is the only chemical pretreatment budgeted. The solution may next be bulk-filtered across sand
filters to remove all solids greater than 30 microns. Cartridge filters will then filter out the
remaining solids greater than 1 micron. The solution at this point is ready for the reverse osmosis
process. To achieve reverse osmotic purification, the pretreated solution is pressurized and
directed to the first step of a two-stage reverse osmosis process. Approximately 60 percent of the
total feed volume will be converted to product water in the first stage. The brine water of the first
stage will then act as the feed for the second stage, which yields a overall product to brine ratio of
4:1. The brine generated will be further treated and reduced by brine concentration.

The RO unit was sized to operate at a nominal capacity of 580 gallons per minute. This
design rate has been utilized by URI at similar ISL facilities with excellent results. Additionally,
the sizing is optimal because it will allow concurrent restoration to proceed at approximately the
same rate production wellfields are depleted. (I.e. with mining and restoration going on
concurrently restoration and mining will proceed at similar rates).

RO treatment operating and maintenance costs are included within the 0 & M budget in
Attachment E-2- 1.

c. Brine Concentrator Equipment Description

A brine concentrator will be used for final reduction of liquid waste. The RO reject
stream will be treated with a vertical tube, falling film vapor compressor evaporator followed by a
steam driven rotary drum dryer to achieve zero liquid discharge (dry solids). The solids will be
bulk stored and shipped to an 11. e.2-byproduct facility for disposal.

Brine concentration is a process that can process a waste stream into deionized water and
solid slurry. Electrical utilities in the Four Comers area, and paper, and pulp companies have
employed this technology for decades to handle their waste streams. The principle behind the
process is based on the ideal Carnot cycle where an initial fixed volume of concentrated brine is
heated to boiling temperature. The steam vapor created is mechanically compressed, resulting in
a secondary steam vapor whose temperature is elevated (15-20 degrees) by the work energy used
during compression. Distilled water is condensed from the secondary steam vapor onto internal
heat exchangers. The heat loss during condensation is transferred to the circulating brine on the
opposite side of the heat exchanger. The brine's temperature is raised, maintaining the internal
boiling environment. This source of heat sustains the creation of primary steam used to feed the
compressor. The cycle is continuous so long as energy is added at the compressor stage. The
electrical power used in compressing, and elevating the temperature of the primary steam vapor
produces a distilled product water. The resultant hyper-concentrated brine allows solid
precipitate in the form of common salts as determined by the solution's limits for solubility.
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Typically, for each 100 gallons of waste brine treated, 98 gallons of distilled water and 2 gallon of
slurry solids are formed.

The BC was sized to accommodate the anticipated brine that the RO will produce.

BC costs are included within the 0 & M budget in Attachment E-2-1.

d. Groundwater Restoration Budget Assumptions

The assumptions that were used in the groundwater restoration budget (See Attachment
E-2-1) are as follows:

Salaries

For the purpose of the Financial Assurance Plan, HRM assumed employment of technical
professionals whose expertise is needed on a limited basis during the restoration mode.
Anticipated positions are listed in the Restoration Budget rows 1-15. However, to justify their full
time status and utilize their time on the job, it is assumed that they are required to provide a
multitude of services, i.e., every employee will be wearing multiple hats. As such, individual job
descriptions are difficult. For example, in the restoration mode, a qualified geologist will be
required to verify the configuration of restoration patterns to assure efficient results. While this
task requires unique geological expertise, the time commitment by the geologist to this task may
only be several hours per week. Therefore, to maximize the use of the geologist time, he or she
will be assigned to many other tasks for which he or she will be qualified such as lab analyst, well
sampler, and plant operator. HRI also plans to maintain several other technical disciplines on staff
such as radiation safety specialist, and engineers. In the restoration mode they will also perform
their primary function and a number of secondary roles.

Reflecting the very broad nature of each full time employee's job at the CUP during the
restoration mode, the following is a summary of each position that is budgeted in the Financial
Assurance Plan. Anticipated salaries that were used in the budget are within Attachment E-2-4.

Operations Manager. In Charge of all aspects of day-to-day activities and planning for
Crownpoint Uranium Project D & D. Responsible for interface with accounting services including
coding and approval of all invoices, monthly cost analysis, restoration report generation, and
employee relation responsibilities.

Environmental Manager. Responsible for the radiation health and safety, environmental
compliance and quality assurance program at the Crownpoint Uranium Project. Supervise the
Radiation Safety Officers to. ensure that all radiation safety; environmental compliance and
permitting/licensing programs will be conducted in a responsible manner and in compliance with
all applicable regulations and permit/license conditions. Serve as Company liaison with regulatory
agencies over the term of the restoration activity.
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Radiation Safety Officer. Responsible for compliance with all USNRC, and MSHA rules
and regulations at the CUP. Also responsible for assistance with laboratory analysis, vehicle
safety, reporting and public information.

Chemist. Responsible for maintaining day to day analytical services including operational
and environmental. In this capacity the chemist will assure that proper chemical parameters are
reported to operations for the water treatment processes. He will be responsible for performing
analysis of all routine environmental samples such as monitor wells.

Senior Geologist. Responsible for evaluation of logs and other well data and its
interpretation as it pertains to restoration activities. Performs all monitor well sampling duties and
when possible, helps with wellfield construction as well as Smeal pump hoist operation. Duties
include drafting and ACAD operator for mapping needs. Provides weekend call-out and rotating
operator duties as needed.

Wellfield Foreman. Responsible for Wellfield operation and construction as it pertains to
restoration. Helps with monitor well sampling and backup pump hoist operator.

Wages-Direct

Electrician. Responsible for performing day to day electrical maintenance and repair
services. Performs restoration operator duties on a rotating basis.

Plant Operator. Performs restoration operator duties on a regular basis. This would
include the operations of all water treatment equipment including the reverse osmosis unit and
brine concentrator.

Truck driver. Provides CDL driver duties. Will serve as backhoe operator and have
operator duties on a rotating basis.

Wellfield Operator. Perform wellfield restoration operator duties on a regular basis and
rotations with the Plant Operator.

Pump Hoist Operator. Responsible for the running of pumps in and out of the hole as
required by restoration activities. Other duties include the operation of the backhoe and labor
necessary for field construction.

Insurance-Workman 's Compensation

Estimate based on projected compensation expenses and prevailing rates.

Payroll Taxes

Estimate based on projected compensation expenses and prevailing rates.
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Medical Insurance

Estimate based on headcount and historic premium rates.

401K Contributions

The 401(k) Contribution cost codes represent HRI-funded contributions under the 401(k)

- the retirement savings plan for HRI employees. The 401 (k) Contribution portion is made
concurrent with each bi-weekly payroll period as a component of each eligible employee's total
compensation.

Telephone/Telegraph

Estimated average costs of regular telephone service, cellular telephone service, and fax
line service and internet line service at all CUP locations.

Postage/Freight

Estimated average cost of all types of mail service.

Copy Equipment

Estimate average cost for operation of all types of copy and fax equipment at all CUP
locations.

Other Equipment & Rental

This covers the rental of equipment and miscellaneous equipment average costs. As

applied in these estimates, it would include office machine rental, water machines for potable
water, etc.

Office Supplies

Estimated average costs of office supplies such as paper, pens, etc.

Office Equipment Maintenance

Estimate average cost for maintenance for all types of office equipment at all CUP
locations.

Data Processing

Estimated average cost for outside data processing.
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Maps

Estimated average cost of plotting and reproducing maps for routine operations and
reports.

Drafting & Printing

Estimated average for outside computer automated drawing services for report
preparation.

Transportation - Air & Car

Estimated average for airplane tickets and auto rental.

Meals

Estimated average for travel related meals.

Misc. Travel Expense

Estimated average for travel related expenses such as hotels.

Env-Depreciable Equipment

Replacement equipment and calibration costs. This would include survey and sample
equipment and routine calibration and service.

Env-Operational Analyses

This cost code is reserved for outside analysis

Environmental - Miscellaneous

As the name suggests, any environmental related item not specifically addressed in the
other codes 090 through 098. Miscellaneous items may include sample bottles, filters, reagents,
calibration, etc.

Safety

This is for costs associated with safety supplies for the employees. Items charged to this
cost code would include safety boots, safety glasses,, potable water, protective gloves, safety
goggles etc.

Backhoe
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All backhoe rental and maintenance such as oil changes, and repairs would be charged to
this account

Misc. Chemicals

The major charge to this cost code during restoration is anti-scalant for the RO.

Utilities - Electric, Weilfeld

Calculated electrical cost for operating the pumps and other equipment in the wellfield.
The basis for these costs is shown in Attachment E-2-3.

Utilities - Electric, Brine Concentrator

Calculated electrical cost for operating the brine concentrator. The basis for these costs is
shown in Attachment E-2-3.

Utilities - Electric, Plant and RO

Calculated electrical cost for operating the plant, reverse osmosis unit, and other office
lighting and electrical needs. The basis for these costs is shown in Attachment E-2-3.

Submersible Pumps

Estimated average maintenance and replacement costs for submersible pumps that are
used in extraction wells.

Submersible Motors

Estimated average maintenance and replacement costs for submersible pump electric
motors that are used in extraction wells.

Field Piping & Valves

Estimated average maintenance and replacement costs for the various fittings, valves,
glues etc. that is used in wellfield operations.

Meters

Estimated average maintenance and replacement costs for wellfield meters.

Misc. Field

The major charge to this cost code during restoration is PPE, rags, solvents and other
miscellaneous field needs.
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Handtools

Estimated average handtool replacement costs

Plant Piping & Valves

Estimated average maintenance and replacement costs for the various fittings, valves,
glues etc. that is used in plant operations.

Plant Brine Concentrator Inst.

A cost code to charge anticipated brine concentrator instrument replacement.

Pumps

Estimated average maintenance and replacement costs for pumps that are used in the
water treatment plant.

Plant Electrical

Estimated average electrical maintenance and replacement costs for water treatment plant

operations.

Filters

Estimated average filter and filter media replacement costs and maintenance costs for
filtration equipment for water treatment plant operations.

Evaporation Ponds

A cost code to charge anticipated maintenance costs for pond liner repairs and
maintenance.

Roads

A cost code to charge anticipated maintenance costs for road maintenance.

Gas, Oil, and Grease

Equipment fuel costs and lubrication.

Disposal - BC Solids
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Ongoing operational cost of disposing salt residue from brine concentrator. The basis for
these costs is shown in Attachment E-2-3.

RO Unit

A cost code to charge anticipated reverse osmosis unit repair, maintenance and instrument
replacement.

Lab Supplies

Estimated average costs of analytical laboratory supplies such as reagents, filters,
glassware, etc.

RO Membrane

Average replacement costs of reverse osmosis unit membranes. The basis for these costs is
shown in Attachment E-2-3.

Field Equip. Repairs & Maint.

A cost code to charge anticipated maintenance costs for large field equipment such as the
pump host equipment, generafors, and trucks.

Vehicle Repairs & Maint.

A cost code to charge anticipated maintenance costs for road vehicles such as pick up
trucks and company autos.

Vehicles - Pickups

The estimated average cost for the major repair of a company pickup truck.

Vehicles - Tractors & Trucks

The estimated average cost for the major repair of a large trucks or trailers.

Vehicles - Automobiles

The estimated average cost for the major repair of a company car.

The total cost for groundwater restoration and post restoration management is projected
to be $7,131,813.



ATTACHMENT E-2-1
GROUNDWATER RESTORATION BUDGET



CHURCHROCK SECTION 8 GROUNDWATER RESTORATION AND DECOMMISSIONING COSTS
COSTS ASSOCIATED WITH RO AND BRINE CONCENTRATION OPERA TION AND MAINTENANCE
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464 464 464 484 484 484 404 40444 454 484 40
11 110 118 118 118 11 116 118 11ie 118 lie 1

25.891.200 24,220.800 260801,200 25056,008 25,691,200 25.00,000 25.891,200 25801,208 25.050,000 2na591,200 25.056.000 25.891,200
205712.960 19.370.640 20,712,950 21.044.800 20.712.900 20,044,905 20.712.980 20.712.950 20.044.000 25.712Z9N0 20,044,800 20.712.960

5.178.240 4,844.160 6,178,240 ,011,200 5.178.240 5.0i1,200 5,178,240 5,178,240 5.011,200 0,17SC240 5,011,200 5,178,240
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5.580,000 5.220,050 0,850,00 8.4O0,000 5,410,000 5.400,000 6,5•0,500 5.830,000 5,400,000 6,680.001 5,400.00G 6.580,000
5,08,840 4.726.700 5.00,.840 4,903,280 5,068.840 4,903,200 5,086.640 5,065,640 4,903.200 8,066,640 4.900,200 5.068.640

111,80 104,4000 1 ,0 100.00 111.e00 108.000 111,0 111,800 100000 111.800 1080,0 111.m00

1,330,327,106 1.304,547,560 1.280,431,106 1,254,851,608 1,229,703.50 120202. 808 1,178.076.920 1.153,19823M 1,127,410,705 1,12,408,708 1,078.9105 1.051.741.106
8 8.82 888 3.48 832 8.14 7-96 780 7.63 7.40 7.28 7.12

25077 .04 24,1168.400 25,779,600 24.M40,000 25.779,6800 24,948,000 25,779,800 25.779,00 24,948,000 20,778,800 24.98a,50 25.779,800
0.17 0.18 0.17 0.17 0.17 0.17 0,17 0.17 0117 17 5.17 0.17

26,77,5600 40.880.000 75.676,00 180.5232,00 1260403.200 181,351,200 177.130,800 202.910.400 227,8518400 25303.000 278.588,000 304.38S,800
0.17 0.34 0.51 0.58 01 1-02 1.20 1.37 1+54 1.22 1586 2.05

1,304,847,80S 1.280,431,106 1.264,851,600 1,225,703.60W 1.203,025.90 1,17,987500.0 1.158,196.306 1,127.41,a.0 1,102,468.70 1.076,189,106 1,051.741.108 1.025,061,501
8.63 8.88 8.49 8.32 8.14 7.96 7.80 7.83 7.46 7.28 7.12 8.54

W Restamonlo Opeostoon An. O too OF CP0, --

S32,2=0 S322510 032.250 $32,200 S2.260 0220 $32,.250 522.0.20 832250 922.,2 13Z250 032.250
$10.487 $10,487 $10,487 $10,487 $10.487 $10,487 910.487 010,487 $10,487 810.487 910.487 $10.487
91,368 $1,380 $1,346 $1.38 $1,328 $1,388 $1.38 $1,328 $1,388 $1.328 31,328 $1.258
$2,832 82,83 82,980 82.02 82,92 82,82 $2,8W2 $2,9902 S2,M SOO2 52.8M $2,992
$4, 4274 4.274 04,274 34,274 84,274 84,274 S4.274 $4,274 $4.274 54,274 5.74
1.0680 $1,00 20,050 $1,08 $11.0.8 51,988 , 1,0 s88 $1,080 $1.058 $1,068 8.,0 8

31.356 31,250 50,250 $1,255 $1.250 $1,250 $1,250 $1,250 $1,250 $1.250 $81250 $1.260
$100 $150 $150 Si9O $150 $150 $310 515 3 1510 $150 $150 1560
$200 0 30 0 025 6 3500 5 300 $300 $300 $300 5300 $520 $300
$250 5208 5200 5200 1200 8200 20 52oo 0200 0200 0200 500
0200 8250 0200 80 0250 $250 5200 0280 8200 5250 5200
950 00 350 $50 $50 $50 350 $50 055 $50 SS0 $50

$156 10 $56 150 V50 $100 8180 $150 $100 0100 9100 $IS0 $10
$56 880 50 $0 000 $60 $5 50 050 $00 S0a 350
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82,400 02,450 $2.50 92,450 82,408 $,450 ,2.400 $2450 52,480 22,400 $2,450 12,450
S12,OM1 $12,063 512,03 512.082 $12,082 812,002 3112082 $12.053 $12,003 S12.052 $12,053 $12.063
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85,M66 00,898 $081. 0 50,056 ,55.0 $5,896 $5,898 50858 50,88 0 0005 S,.96 $580
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$50 $50 $60 350 $50 $00 $50 60 50 $50 850 550
5100 8100. 5156 6108 0100 $100 $150 5100 9150 5150 5100 510
8108 $180 $100 $100 0100 8100 3100 1015 0188 $100
5200 $200 8208 32 $200 0200 5200 5200 0200 08 8200
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$100 8180 $105 8100 $100 $105 8100 $100 $100 3150 $900 9158

$,0 3,000 $000 $3,0 10,0 30,000 $3,000 8.000 $2.000 82,000 $3.000 93.2,0 $3.000
3180 5100 5105 $156 $510 5185 $100 000 $150 $150 31560 $156
30 3550 s $550 9500 $550 3550 0050 55 $551)0 $550 $550
1500 9ew0 300 0 $ 0050 0 00 00 00 5000 $500 1S00 8S0 $00
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8130,228 3280.457 $390,685 6520,814 $651,142 $781,370 0011.0 $1,041.827 $1,172,056 81.302.284 91,432,512 $1,562.741
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CHURCHROCK SECTION 8 GROUNDWATER RESTORATION AND DECOMMISSIONING COSTS
COSTS ASSOCIATED WITH RO AND BRINE CONCENTRAT ION OPERATION AND MAINTENANCE
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677 0.60 6.43 0.26 8.09 5.92 5.74 S.57 0.40 5.22 8.08 4.08

Restoration Operations

822,280 932,256 822,20 $302,280 2 0 2,280 532,280 522,250 $02.250 022200 922,250 $32,250
$10,487 610,487 115,487 $10,467 210,487 816,487 616,487 £18,487 1 0,407 $10,487 $10,487 010,467

81.380 $1,389 £1,308 21,280 31,308 03/28 $1,306 91,308 81,288 31.308 $1.38 513,8
82,882 02,802 93,993 93,902 2,9•8 9 $02 9 02, 9820 92,90 S2.990 52,982 32,092 S2.02
94.274 $4,274 94,274 94,274 $4,274 $4,274 $4,274 $4.274 $4,274 84,274 $4,274 $4.274
11,088 91,008 18 1.068 $1.0618 91,088 3I060 9I.068 $1,068 $1,088 $1,068 $1.086
91,2850 0,280 81.250 91,200 1.250 $51,250 01250 9,0 91.280 21250 21,250 51,250

$180 $150 $150 3190 9160 8190 $150 9160 $150 1150 0228 0150
$900 8 330 8300 $300 8306 9208 9280 8260 8300 8200 W020 0200
9200 5260 $200 9260 9200 $200 $200 9200 $200 $280 $200 $200
$250 $250 $250 $260 8288 $250 $2950 9200 250 8280 8250 $250
$50 $50 $50 $50 900 $00 000 $50 $50 $50 S00 150

$180 $180 $150 $150 $180 9158 5180 9150 $150 6100 $100 $150
$0 Sao $50 $50 $50 80 $50 $50 $50 $50 600
$50 $80 250 350 160 $50 809 $60 550 $50 $90 $50

6858 0 650 8050 8450 s850 1800 8050 2800 1850 8000 $800
9200 28 00 10 $280 928 68 9200 208 1260 906 $200
$300 08 20 8008 220 300 8206 32 0 5200 1300 $300
8100 0186 $100 8106 $100 $100 $100 $100 $188 3100 5100 $100

$2,000 $2,080 02,08 .. O0 22000 92,68 52,000 82.000 000 8 0 $2. 2080 92,000 92.060
9200 $200 9208 8200 $200 $200 9200 $200 0202 9200 $206 1200
8260 $250 8250 $260 $250 $250 82=0 $255020 9250 $290 $290
9700 1700 9780 8708 5700 5706 1700 5700 9700 $700 $700 $700

93,460 02,450 82,450 92,480 S2540 $2.450 22,4650 2,450 $2,450 02,450 62,450 $2.450
0`12. 053 61Z053 $12,082 912,693 912 ,80 12,092 022063 112,025 812.053 012,23 612,053 $52.063
836,850 22,850 $68,880 925800 522,8 50 2,68 5,0 9 80 632,880 1322.850 122,860 $22.060
85,808 65,88 46.a $58 0 5,890 88.898 0.808 $5,088 $5.8908 5.883 W.8 85,09,8 0,808

8600 $500 9500 9280 3580 9080 9800 a5200 9600 8500 1908 2600
6500 560 $500 8008 $500 8580 8a006 200 9600 1600 0S00 8000
2408 $400 8408 9400 $400 $400 5400 $400 $400 $400 9400 $400
$50 80 800 25 $50 $50 580 $6800 $50 050 S60

$100 9108 1108 $ 100 $ 180 9180 9100 2100 $100 9100 9180 9100
2108 5180) 9/80 6160 6108 6100$ 100 6180 8:80 2120 2108lO W
9200 9202 8200 9200 $280 1200 8268 60 302 5202 $9300
S60 250 950 668 160 $50 $50 850 $50 300 260 $50

5060 $500 1500 $500 $508 1200 $800 $500 5500 508 S008 6I0
$60 9108 918 0 910809100 8 2180 50 910100 10 5100

11,100 01,150 91.10D 01,1500 1 $1.100 91,180 61,100 $1,10 51.100 31,100 61,10 51.100

58 $860 80 550 058 m $50 850 $60 $50 560 S00
1160 6102 9100 $100 $100 1108 $100 $0100 50 9100 3102 0/60

21,150 $1.150 81,10 £1,100 81,150 91,160 01.100 $1,160 11,100 21,150 51,190 21,150
$0.541 $6.541 58,541 $6,541 $8,541 90,541 $6,541 $6,541 18,541 $8,54t1 6.541 $50,41

8250 8250 S226 2280 8288 $280 $250 8 260 9260$250 $290
5100 $400 5100 $1600 918O 1080 2180 1108 $100 3100 5180 9120

S3.000 50 ,S3.D00 13,000 $3,000 93. G ,006 $2,080 9 3 .0.2,0 22,00 $3.000 $3,000
W110 $160 9150 $150 $160 $190 $150 1160 5160 $ 15 0 $ 160 $168

$550 5560 $SSW 6550 6000 1550 5860 0560 $550 $50 SS00 0w50 O
$500 5500 1$00 $00 5680 $500 $500 8500 S060 8068 5600 m006

91,000 $1.00 11,886 61,600 $1,000 51.6D0 $1.000 $1.000 $1,000 91,080 $1.000 91,088
L000 060 85600 9060 2500 260 $000 8600 8820 8600 600 9500

$130,228 $10,228 $130,229 $130,228 $130.228 $130,228 $130.228 $130,228 6830,228 $130,228 $130,228 $130.228
21,886,088 £1,823.108 $1,9253,420 22,083.054 32,212,893 92,344,111 $2,474,340 $2.604.568 52,734,798 $2.8866,02 $2,995,293 $3,125.402
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CHURCHROCK SECTION 8 GROUNDWATER RESTORATION AND DECOMMISSIONING COSTS
COSTS ASSOCIA TED WITH RO AND BRINE CONCENTRATION OPERATION AND MAINTENANCE
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3 En ronmnetal Manager,

4 Plant PorsojnBI..........
Racdlatton Offiear
Cheorist
EleUtodan

-vý Plant Operator
s W l. • laers-n

10 Foreman
11 Tnik DOiner
12 We.lfiiri Operators
13 P-op -. ' Opeatora .

14 Enghge40*i9 L GoatotgIc Paraplnne
15 Senior Geotoglst
10

17 TotItalgj910jrqd

20 R- Qsee&O -alS~eteknM
21 GPM RO Capanity
22 GPM RO Produot
23 GPM 80 Reject
24 MM GaLs, RO ProCanSatl - Month
25 MM RO PlOnoroe. Month
20 MM DO= 0ejed- Month
27 Brie Co.endet•""•n

80 GPM nC1apoor"y
29 GPM OWNt~llth
30 GPM Stne
31 MM GalS, BC Cepacity - Month
32 mm Gals, DistlUale - Mont
33 MM Gate, Bone - Month
34 P"O89e0t vi .
35 Beginning Gall•t (0 PVV Eq.)
3 Beginoing PV
37 Gloot prnoesses Month
38 PVProessed Month
35 Cotrnoltlne Gabona Processeed
40 Ciomltl V Ppronesed
41 RBealnrig Gallons to Prooean
42 Rantalming PV to Po a
43 E$190&ITED c00, E A
44

45 Descrption
46
47 Sawlea-Lm •
45 Waegee.Jlrent

49 lhsurt Wonean Compenstion
so Payroll Taness

01 Medicajl anotent~
92 401K ContrIbuttans
53 Telepha'trallegraph
54 PostagelFaleft
55 Copy OqLdprnmnt
56 Other Equiptlrent & Rental
57 aOe Supplies58 Offite Eqoiptoent Mathtntseon

Dola Processing
Maps
Oroftlhiq & Printing
Traonspootton - Air B Car

Meek• & Enterltoiniae

Mie. Tr•ael Bpense
05 Eo-Oepromebl, Equipment
an S-n-parmtloal Areniley
87 Enioronte•ntal - Miscellaneous
an Safety
an Benldltee Metanena

70 Miso. Chentoalo
71 Utulde. -Electrio, WelIthd
72 Ulwja4 - S am , BSri.. CoooonrateO
73 Utlifto - lentut, Plant and RO
74 dbmetarble Puotpe
75 SubrIanooble Motors
76 Field Piping & Valnes
77 Meters
78 Mien. Field
70 HOndtools
0 Peaon Piping & Valve
O1 Plant Bfine Conec Mt
82 Pumps
83 Plent Olebth1a1
84 FIeM

5 Ensport"on Ponds
so Rodsa
87 Gas., 0l, Gr e
an Disposal -B.C. Sola&
89 RO Unit
s0 Lee Supplies
91 RO Membrone
82 Field Equip, Repaies 8 MaInt.
93 Ve nte t Repilra & Mort.
94 Venicle - ploipe
95 Vdehlol - Tracea & Trura
96 Vehims . Autonobilse
97
go Monttl Total
an Cunrul .e Total

100 PFiold Days

t
1

1
1
1
1

1
1
1
1

I
1
I
I

1
1
I
I

t
1

1
1
1
1

t
1
1
1

1
I

1
I
I
1

1
I
1
1

1
1

1
1
1
t

1
1
1

.1

11

t
1
I
1

11

11 11 11 it 11 11 11 11 iI I I 1 01

6m 80 90 680 00D 59 a ao 5050 500 580 5006o0n o e
4 44 444 404 404 4464454 484 404 464 464 494
lti 118 116 118 118 110 118 110 116 116 Ito 1.1

25,891.200 24,220,800 25,69,1.200 25,068,000 25.881,200 25,056,000 25,091,200 25,891,200 . 25.050.050 23,091,200 25.0456,000 29.001200
20,712,960 19,376.640 20.712,990 20.044.800 20.712,160 20,044.800 20,712,960 20,712.900 20,044,800 20,7132,90 230,44,800 20.712,560
8,178,240 4,844,160 5.178,240 5,011.203 5.178,240 6.011,200 5,178,240 8.178,240 5,011,200 9,t7`,240 5,011.200 5.178,240

125 125 125 125 125 125 128 129 125 125 125 125
113.5 113. 5 113 . 5 113. 113.5 112.9 113.5 113.5 113.5 113.9 113.5 113.5

,2.5 2.5 2.5 23. 2.5 2.5 2.5 2.5 2.5 2.5 2.5 25
9,50,.000 5,220,000 5.580.000 5,400,000 5,580,000 5,490.000 0,500.000 5,500,000 5,400.000 5,550,000 5,400,000 5.680.000
5.008,640 4,739,760 5.088,640 4,003.200 5.065,849 4,903,290 5,000,640 9,006,640 4,903.200 50O6,640 4.903,200 5,058,640

1118.90 104,400 i11 000 198099 111,600 108,000 111,800 111,80 108990 111,5e0 1003.o9 111.000

721,954,50 M,0616.30 73.899,00 45,02,306 620,92,203 599,183,706 070.244,706 544,465,100 518,815,506 493.737,50a 467,957,906 443.009,006
4.88 4.71 4.54 4.37 4.20 4.03 &.88 3.88 3.51 3,34 3.17 3.00

25,779.600 24,116,400 25,779,800 24,549,000 25,779,860 24,948,000 25,779,090 25,779.600 24,9 000 25.778,800 24,048,000 25.778.500
0.17 0.10 I .17 0.17 0.17 0.17 0.17 D.17 0.17 0.17 0.17 0.17

634,610,800 658,627,200 584.406,800 70a.354,600 735.134,400 7T5,052.431 795,682,000 811.041,800 839.58.9,600 002.389,200 887.317,200 913.058.800
4.29 4.46 4.3 4.80 4.07 5.14 6.32 6.49 5.56 5.83 6.90 6.18

0951810,306 671,69Q,906 845,820,308 620,972,300 505,192,706 570,244,706 544,449106 5188085,58 493,737,506 487,957,908 443,0098006 417.230.306

4.71 4.94 4.37 4.20 4.03 3.88 3869 3.51 3.34 3.17 3.00 2.92

Restoatedon Operation

5322,9 532,250 $32.250 5323250 032,290 $32,230 $33,250 032.250 532,250 $32.250 S32,250 532,250
510,487 810,407 510,487 $10,487 510.487 $10,487 $10,487 $10.467 S10,407 019,407 $10,487 $10.487

$1,388 $1,388 $1.368 $1,308 01,368 $1,308 $1,305 $1,368 51,368 511,308 91.368 01,368
52.$52 92,932 $2,882 93,892 0202 $52852 5,092 $2,992 $2,92 92,02 82,992 $3,692
$4.274 $4.274 $4,274 $4.274 $4,274 $4,274 $4,274 $4,274 $4,274 $4,274 $4,274 $4,274
$1,088 51,008 91,08 01 0 0,068 $1,0,08 $1,008 91,068 51,088 91,008 51$.08 $1,008
$1.250 01.20 9 1.250 $1950 81 $1,,29 92590 1.250 81,299 $1,250 91,200 $1,250 $1,250 $1,250

0150 $150 $100 $150 9t59 $135 5199 5150 8150 5100 $150 $153
$300 $300 $300 $300 $301 $3030 $03 5300 $300 $300 $300 $5300
5305 $200 $200 $200 $2090 $200 $295 $200 $200 $200

9200 S250 $259 9250 S229 5250 $250 3$20 5250 S250 5250 0250
$50 9S0 $50 $50 $5w 959 550 5$0 $50 $50 $50 530

$150 91S0 5100 $199 9150 9150 3150 9150 9150 9150 5153 5150
50 59O 56 550 $50 560 5ao $650 s9o . 50 $5 £50

950 $90 990 $50 $50 959 550 059 $50 $50 $50 m0
1809 $850 9850 $550 0850 5050 80 "so $5890 9899 $050 $a50

$200 $200 $200 $200 $200 5200 9200 9200 $200 $200 $200 $200

$300 $300 90 5300 5300 5300 5300 $300 3300 3= $300 $300
$100 $190 $100 $100 5100 $100 $501 5195 $919 $100 5100 9100

$2,000 020990.02,000 ,05 209 52,900 $2.000 53,000 93,000 92,909 520 000 $2.000
200 $209 5200 $20 $200 5200 8200 5200 S200 0200 $39 $200

25 $250 0260 2590 $250 $250 =250 9250 $250 250 $250 $250
$700 $700 5785 $700 $700 $700 5700 $700 $700 8700 5700 $700

52.460 $2.450 52,450 92.450 52.40 92.450 5,459 92, 450 92,490 82Z450 S2.450
812,053 $12,063 $12,093 . $12,053 912,503 512,853 $12.553 512,053 $12,053 $12,03 512.0653 512,053
=22850 $32,8Z50 53,890 $32.850 22800 $92899 232,850 32,1850 932,890 $352.80 92.,830 532.850
$5,898 $5,850 93,886 00.898 85888 5996 90.094 3,0850 $ 9,888 95,8"0 s0,8 $5.850

8Do 8500 5500 $SO 959500 5$00 5500 6500 9 $500
$500 $500 4500 $50 5 $8OO S00 $500 8500 $590 8500 $500 5500
$400 5400 9400 9400 $400 $400 549 $400 $400 5400 5400 5459
$50 $30 999 990 $50 $50 $50 850 $50 550 $50 550

$105 8100 690 6190 51 00 9190 5190 $10 $5150 6190 8100 $I51
$100 00 9090 9100 9100 5100 51001 $100 $100 s199 5199 519O
$200 9200 $2200 29 5200 $200 5390 $200 $030 8299 9200 $200
$95 $50 $50 $50 $0 $50 950 950 $50 50 $50 $50
009 $500 .500 $500 $500 $500 $505 0 500 50 5W0 0500 5500

$105 5100 $185 9100 0100 5199 9100 5100 9100 5199 9100 $109
$1,108 $1,100 $1,100 5,100 51,100 91,100 51,100 $1.100 01,100 61,109 $1,100 51.100

$50 950 590 550 6 8 50 550 50 S50 550 $50
$199 $8 $100 5 06 6105 159 5150 8190 15100 $15100

$1.100 01,190 91.150 91,180 81185 91,150 31 ,1 50 15 $1.160 81,15o $1,150 91,159

$5,541 $0,541 560641 98,541 $5,541 $5.541 $8,541 98.541 00,.41 $5,541 $6,541 $8,541

$250 $250 9250 $250 $250 9250 $250 $250 900 9200 $250
$100 91 003100 5190 5105 5109 51m $100 $100 $19O $100 $100

$3,000 92,000 92,990 53,60 92,000 92,590 $3,00 $3,000 $3.000 52,090 $3,000 $3.000
$100 $150 $150 $150 8150 $150 $150 8159 51550 $I0 5150 5150

$550 $590 5550 $59 $550 $550 6590 $550 $5500 $555 550 4550
$090 $509 $090 9150 5503 $500 $500 9500 5500 8600 $500 S500

$1,000 61 ,000 91,000 91,000 $1.000 $8,0,0 $1,00 $I,000 $1.000 $1.000 $1,000 51,000

5500 $950 9900 0500 8500 $500 $600 $950 $500 $500 5600 $SSW

$130,328 $130,226 S130,220 $130,228 £130,225 $130,228 $130.228 313D,220 S130,228 5130,228 $130,228 S12.228
$3,255,710 $3,385.:38 S3.525.167 $3,040.395 $3,776.624 93,3O6,652 $4,037.085 94,167,305 $4.207,537 $4,427.7%6 $4,057,094 54,688,322

31 20 31 30 31 30 31 31 30 31 30 31



CHURCHROCK SECTION 8 GROUNDWATER RESTORATION AND DECOMMISSIONING COSTS Rev. March 16, 2001
COSTS ASSOCIATED WITH RO AND BRINE CONCENTRATION OPERATION AND MAINTENANCE

Peio 114 3 14 1 314 1 414 1 854 1 0/4 1 714 1 914 1 914 1 6104 1 1lif 12M4

2 Opsaton Manager 1 1 1 1 1 1 1 1 1 1 13 Ertroxlepntlttanage 1 1 1 1 1 1 1 1 1 1 1 1
4 PlanltPFe.n•0

RadOatcial- I 1 1 I 1 1 1 1 1 1 1
Chemist 1 1 1 1 1 1 1 1 1 1 1 1

lect•tl chn I 9 1 1 1 1 1 1 1 1 1 •
PIattoperador ¶ 1 1 1 1 1 I

9 Wet/fdAid oiPo .n
10 Forentln 1 1 1 1 1 1 1 1 1 1 1 1
11 Tru uIck I I 1 I 1 I I 1 1 1 1 1
12 WeAld Oprat I I I I 1 1 1 1 I 1 1
1 3 Pm lolsoetýx I 1 1 11 11

14Engipe~g = ,. ogtPrsne
15 Senlor Geologst I 1 1 1 1 1 1 1 1 1 I I I 1

16

17T00 ,18lp1318 It 11 11 11 11 11 11 II1 11 1 11 11
18

20 Rxevet. • l•ho'l TOeattno
21 GPM RO Capacity 580 580 580 686 690 080 680 580 S80 680 No0 550
22 GPM RO Product 480 404 404 464 484 444 44 404 404 404 454
23 GPM RO Rjct 110 ie 11 1 118 1961lie 118 118le 116 116 110 i6
24 MMGals, ROPtox ed.-Month 2.89m1200 24.220,800 25.891,200 25.066,000 25,891,200 25,058,000 25,891.200 25.891.200 25.056.000 25.091.200 25.058.00 250891,200
20 MM 6.8, RO Peruate - Month 20,712,900 10,3766400 20,712,08 20,044,800 20.712.900 20,044,8W0 20,712.900 20,712,880 20,044,800 20.712,850 20.044,800 20.712,860
20 MM Gal=RO Rejet- M ith 5,178.240 4.a44,100 5,178,240 0,011,200 5,178.240 50011,200 0,178.240 5.178,240 5.011,200 5,178.240 5,011.200 5,178,240
27 1B1M oooit llk•
28 GPM SC Capeolt7 125 125 125 120 128 120 120 15 125 125 12 120
28 GPM Db8atti 1 13.5 112.0 192.0 113.5 113.5 113,5 113.5 113.0 1110 113.5 113.5 113.0
30 GPM jine 2.5 2.0 20 2.5 25 2.0 2.5 2.5 2.5 2.5 2.5 25
39 MM Gals. BC Capacity - Month 5.$3,.000 5,220,000 8.5800000 5.400000 05.80. 000 8.40.000 0.580.000 6005..000 0,400.000 5.580.000 5.400.000 5.50.000
32 MM Ga 000 Di0i01.ka- Month 5.066,040 4.739,760 65066,640 4103.200 5.06.640 4.03.200 5,006.640 5.006640 4,8032,20 6,060.840 4.903.200 5.0060,40
33 MM Gets. Bdne -Morth 111,800 104,400 111000 100000 111000 108000 l.lt 00 I 81180 100.00D 111,800 108.000 111.000
34 Pot~t0
35 Beohunqg GDhrts u PV Eq.) 417.230,306 391.400,706 287,334,300 341,554,706 316,000,706 290.827,106 26.878.106 240.009.608 214,319,500 119,371.805 1632.02,306 138.644,301
36 Beginni0 PV 2.82 2.85 2.40 231 2.14 1.97 1.80 1.62 1.45 1.28 1.11 0.94
37 Ge lon. Preasa Month 25,7796680 24,116,400 25,779,00 24,946.000 25.770,600 24,948,000 25.07786000 250T79,600 24,948.000 20,778,600 24,948,000 25.77,600
38 PV Pro sedl Month 0.17 070 0.1. 117 0.7 .7 0.17 0.17 0.17 D.17 o.17 017
39 Cutrnde G•eians Procssd 934,874,400 062.992,800 908.772.400 1.013.720,400 1.039.500.000 1,064,448,000 1,090.227,600 1.110,007,201 1.140.95.200 1.164.734,800 1,191.02.800 1.217,4a2.400
40 Currlate~l PV Poo•ee8. 6.35 eL51 6.69 8.88 • 7.03 7.20 7.38 7.55 7.72 7.89 8.06 582.
41 Rarlining Gabions o P-uxn 391.450,780 367,334.305 341,554,706 318.600,708 220.827,10e 265,870.108 240.009,505 214,019,905 109.,71.906 1632.9305 138.644,306 112.950,706
42 Rt• "ltgpVto.•" ...e. 2.0 1.49 2.31 2.14 1.97 1.80 1.62 1.45 1.28 1.11 0.84 0.70
43eSIAE OTDTI
44

45 Oeemnptpon ---- W Restoor, Ope ons, -GW Restoratton Opmrtl ct,--
46
47 Saladeestrect 832.250 32.250 M32.250 522. 3250 522.250 3220 522,250 32,0 8 32250 $532.290 250
48 Wegee-DIned 910.487 $10,47 $10 10.487 $10.46? 8 710.487 $10.487 110.407 110.487 $104 14897 S10.407
49 Inu-xru-WokSnt,8 C0otomonsam $1,308 $5,388 91,38 51.688 $1,308 $1.358 $1,301,0 $8158$1,388 $138 $1,360 $1,368
50 Pegyg8 Taio. 3.992 05.992 M 2 992 82,092 $32992 02,992 $2.982 $2,082 $2.992 82.2 $2,882 $2,.=2
51 Moedicat Stauanue $4.274 .4.274 54.274 $40274 $4,274 04.024 $4.274 34.274 $4.274 040274 $4,274 $4.274
52 401K Conbiti" ona 81,000 8i,008 91.068 51.008 $1.008 $1,008 59,008 $1,00 $1,08 $10688 1,058 81.008
53 TellphonerTeigraph $1,250 $1.250 $1,250 $1,200 $1.250 $1,200 01,20 31.250 $1.250 51.250 $,2508 31.260
00 Poitgerlnrel8gt $150 $100 5 $10 310 0100 $158 $100 $150 $150 $150 3150 51$0
00 Copy Equipmntrt 5303 $385 $300 8200 9300 8280000 8300 8300 35 3200 $300
06 Other Equiptnent & Rentil $200 $200 5208 8200 5200 5200 $200 $200 203 $0200 00 $200
57 01ice S•ppuse 51 528 $250 9200 5250 $250 $05250 8250 $250 $250 0200 $250
19 Office EqtlPment Maitenance 8$0 O50 000 See $00 $ $550 ISO 300 0w $06

e Date Ptooesuing $180 0100 $100 8150 3 1S0 $160 8160 8150 $158 0150 $150 5150
M;7. $50 $00 $50 $50 000 50 $0 m $00 $50 $50 $50
Drafflng SPrPiUg 50 $50 0 800 .0 $0 800 800 $00 $50 . 60 850 $80
Transpotaition - Air & Car $050 $000 $850 $850 $9800 3801850 9000 S5900e 90 $850 $500
Meets & Entecrtaln 1t 8200 $0 $200 8200 8200 $200 9m020 0 90 3200 3200 $200
Mac. Trove Expense 30 $ $300 5300 8300 8300 830 20 $300 $300

'be" " E n.-e "xeoIeb"~quoipuO $100 5I00 $100 0180 5103 $100 $100 $100 9100 $100 $100 $100
0 Enu.parnoual Analyso 92,000 S2.000 52,00 92,000 12.008 2.2005 $2,000 $3.00 $2,000 82.800 82,000 $2.000
67 Etr, renmcnl - Mmlsenne 0280 $0200 0208 8200 90 50 800 820 820 $200 8200 S5200
00 Safety $200 0250 9200 $250 82580 825 5200 32 20 0 S250 $250
60 B.ckhoe Meimoentucoe $700 5700 $700 $700 8703 9790 8700 $700 $700 $700 $700 $700
73 Mtc. COtrenls e2,450 82,400 $5Z450 12,450 $2.450 $2,400 $2,450 $2.400 52.450 92,2,450 $2,450 $2.450
71 With - Eleuts, Weflett $12.053 012.053 $12,592 S12.03 $12,053 $12.053 $12,053 512.053 812012 812.00 012,0S3 $12.003
72 UloT0.I - Elecric. 6d40 Co nttaton $32.800 62.800 $32,S58 832.850 922,8803823600 &232 $32.855 0.80 52200 22`800 832850 532,850
72 ttUles - Electri. Plant end RO 56.%8 606.8096 $",08 58.896 80800 00000 95,888 $5,900 $5.900 $5896 80.896 S5.09
74 SBitolb:t Pumps 5000 $00 800 8500 80 000 3800 5500 0$00 9500 5500 $500
75 Submt Sible Motor 0000 $500 8500 3600 3800 $500 5000 3500 8500 3500 4500 5500
706 Fiel Ptpkg & V.t1,s $400 $400 $400 5400 $400 $400 $40D 3400 $400 $400 $400 $400
77 MetWs $50 $50 $50 $500 50 $00 $50 $50 $50 350 $60 $50
76 Mis- FllPd £100 0100 $100 £100 $180 218 3180 5100 $100 5100 $100 $100

H7ndItools 1100 $100 slog 100 1I00 $100 $100 5300 0900 5100 31000 100 510
so Pln APiing & V e 80 am 8200 9200 $200 3200 5200 300 830u $200 50
81 Plane Olle Ccx Inst $50 $0 $50 600 $50 50 538 $50 880 890 0
82 Pup.850 $000 8800 3w0 50 $00 SSW 0$60508 0500 3100 Sa00 500
83 Plant r clret 8100 9100 8100 $100 *108 0100 0120 3100 0900 $109 3100 5100 5100
04 Fi/tea $1.100 $1,190 $1.100 51.100 59,100 31,900 51,100 59,100 50,900 ,1 1.100 51.100
85 EO.panatton Pond, 30 $50 $50 $5 00 50 $50 $50 $50 $80 $50 $50
9S R0008 8100 0180 5100 9100 $100 $100 3100 $100 8900 3168 0190 31t0
87 G.. 0., .ra.. 81.100 $1, 165 51.100 5.960 31,900 $1,900 $1.180 1, 150 $1.150 .1.110 51,100 31.100
8e Disposal .B.C. So0ld 80,041 $00,41 $0.541 00,041 $8,041 .541 03541 $a,541 00,541 $0.541 $6,541 $6.541
03 RO U09 9250 $5250 50 85 50 $250 =200 200 $250 $350 8250
80 Lab SuLpples $180 180O $100 5100 5100 $100 1010 3100 00 $100 $100 8100
91 RO Membrexe $3,000 12.000 02,000 83,000 0 3.000 $3.000 $3,000 $3,000 03.000 52,009 S3.000
92 Field Equtp. Repeai & Me•t 8150 $9100 $150 50 $160 $150 $100 8160 $150 $100 $180 0150
93 Veicle Relaes & Met 808 9350 3500 09 0 3= 3330 SS000 5 $550 56w 18 $550 $550
04 Vehiles. P upeki 50 00 0 * $500 5im00 3588 $500 $500 580$ 500 m500
95 Vehicles - Ttttos & Truks $1.000 4t,000 11,000 51.0 51.000 51,005 $1,006 $1,000 51,000 31,000 $10O8
9$ Vehsle . Automoblen 8000 0500 8000 5600 0500 8000 3880 8008 *50o0 0000 5000 000o
97
G8 Monthly Toai $130.228 £130,228 $13D,228 3120,D28 0133,223 S131,228 $130,228 0130,225 81308226 0130,230 5900.28 $130,228
99 Cubut5ie Total 04.818,401 64.418079 85.078.907 $5,200,136 $5.332.364 $5.406,093 $5.509.821 $,730,049 $5.860.279 $5,990,506 58.120.735 810.250,83

100 PeriodeNo 31 29 31 30 31 30 31 31 30 31 30 31



CHURCHROCK SECTION 8 GROUNDWATER RESTORATION AND DECOMMISSIONING COSTS
COSTS ASSOCIATED WITH RO AND BRINE CONCENTRATION OPERATION AND MAINTENANCE

1erld Iii I 21 I 315A I 4/a I S5r I "/5 1 71. ) a.-

Rev. March 16, 2001

l 915 I " I aIM I cI I

1 g Pdnovrn ndlfAc=r dlnl
2 Operatlons Moon r.3 Enulronmetal Maagern

4Planft Pensnne
Raplaon officer
Chemist
Electritlan
Polant Operator

10 Foreman
II Trojk Driver
12 Wothfield Operato;

13 Pump iolendtors
1 4 Enqgloerfndg;&:GerlogbCP@=iSofl
i5 Senior G-lo•i•r
10

17 Total &;qJaloY"p
It

19 Operatton'Sted'ecst•r

20 Raverses. omosle~reatmenrt
2 GPM ro Capaity
22 GPM RO Protest
23 GPM RO Reject
24 MM G,.19 RO Processed - Month
25 MM Gals, RO Pennioatea Month
26 MIA Gals. R0 Rejct - MOMth

27 84n. Co• in""
28 GPM SC Capacity
29 GPM DisOtete

G0 GPM Brine
31 MM Gals, BC Capaciy. Month
32 MM Gel., Dlatilatle - Month
33 MM Gel, Bfiao. - Month

24 Prociess Aest
35 BeolrrnhO Gals 19 PV Eq.)
36 8.gln0nr PV
37 Gel Proessos Month
38 P = Prote.Melttot
29 Cuwdelltfne Galtion Processed
40 Curn~atsve PV Processed
41 Rehasinng Gallons to Process
42 ...... R fninrg P to Procese

43 E5775541W-COSTDQ651,48.

44

47 Saelirs-Olre•t
48 Wae-to
40 InslrariceWnorkmarens COmP•nsatOn
sc Peyyro T-es
51 MadIcel Insura-se

52 401K Contrbetlort
53 Twkphorroltwelereph
54 Poateger.ght
55 Copy Equprrrt
50 ODoor Elupmnrt & Rental
57 Ofloe Supplies

08 t. -quiyreo MeintrnnnOt
Oa Proceosing
Map.
Drafting & Printig

Meals & FntietafrentfM@sc. Travel Expense

Er' .E-Oepretfble Equipment
o En-Openlonal Analyses

07 Envirronenal - Micakotone.lf

88 sletyr
69 Backhaoe Molntenance
70 Misc. Chemiclrs
71 ULlidm - Elecadrl Weiltd
72 UtlIt es - Flecarc, Bane Contcentrltor

73 (Ju1•. - afear, Plant and RO
74 Submerslble Pumps
75 Submersllae Mot=rs

76 Field Piping & Vatves
77 Meters
78 Milc. Field
30 Handlools
80 point Piping & Valnes
81 Pednt Bre Coot Wat.
82 Pumps
83 Plad Eletoricet
84 Fat"n
85 EvOxpr PonPn
80 Road.

87 Gee, 08. Groes
Bo Dispose - B.C. Solids

8 RO Uni
90 Lab Supplies
01 RO Monbrehe
92 FiPld Eqtp. Reopatr. A MevcL
93 Vehicle Rrphir & Moont
04 Vehicles - Pckup
95 Vehictes - Tralctors & Trutks
96 Vehiloes - Automobibos
97
o8 r ormly Total

on Curor•d•ae T7t.
1 00 Period Day%

f

I I I I
¶ I I I

I 1 5 ~ I
I 1 1 1 1

¶ I I I I
1 1 1 1 1

11
I
1

1
I
I
I

t1
1
t

1
1
1
1

1
I
I

I
1

"1
I

11 11 11 11 5 0 5 5 5 5 0

080 a80 580 580
484 404 404 464
118 118 110 110

25t891,210 24d22O.8G2 25,891,200 25,066,000
25,712100 19,378,840 20.712,960 20,044,800
0.178.240 4,844,130 5,178,240 0,011,200

125 125 125 135
113.5 113.0 113.5 113.6

to5 2t5 2.5 2.5
5,080,000 5.220,000 5.50,000 0,400,000
0,06B,640 4,738,700 5,058,040 4,903,200

111.6t 104,400 111,800 108,000

112.884,708 07.008.106 02900,708 37110.1106
0.70 0.59 0.43 0.25

25,77•.600 24,016,400 25,779,800 24,040,000
0.17 0.16 0.17 0.17

1,243.242,000 1,267.369.400 1,203.138,00 1,318,086,000
8.41 8.57 8.75 , . .e2

87,005.108 62,880,706 37,18g.108 12,241,106
0.09 0.43 0.25 0.08

Foror Deacotmnalotion. Dsctornlssionlng and Reo•smroo-

$32,250 .250 532,250 $32.250 $2.417 $27.407 $27,417 $27,417 $27.417 $27.417 $27.417 $27,417
$00,487 $10,487 $10,487 $10,407 s0 85 00 00 00 00 so s0
01,3658 51.38 1,308 $1,3188 goo 900 0 00 0o0 o 01 00 g00 900
$2,992 $2.902 S2,992 $02,92 4202 4200 4200 4200 4200 4200 4200 4200
$4,274 $4.274 $4,274 $4.274 4000 4000 4000 4000 4000 4000 4000 4000
01,088 $1.0•88 $1.08 $1,058 408 4000 4080 4OO 4000 4000 4000 40OO
$0.260 01.250 11.250 00,280 8500 80 080 S080 0950 0850 00 050

0150 5180 5150 $5t0 $175 V175 5170 9170 3175 $175 £175 $175
$300 0300 $300 $308 0300 0300 $030 0308 5300 3300 5300 $300
$200 3208 $200 0305 5200 5200 0200 5202 0200 02no 530 $200
$250 $250 $250 $200 5155 $180 1150 0100 4100 0150 $150 $150
$00 $00 $50 t50 500 $50 20 $so Sod $50 $£0 sso

-" $5 50 $10 S 0150 010
$50 $50 650 $50 $1,000 01,008 91.000 51.038
$5 $50 $0s0 $50 02`500 00 527500 52,503

$580 $850 5802 5050 $300 $300 S300 5200 $300 $30 300 300
$208 0200 50 5200 $300 5$300 5000 1300 5380 0300 2300
5300 300 30 530 0 20 5300 0300 1300 030 $300 0 $00 5300 0300
$100 3100 £I00 $100

$2.000 $2,o000 52000 52.08o
3200 $200 1200 0200
$250 $250 5360 $250 D & A COSTS ARE ITEMIZED ON A TASK BASIS
0780 $700 070 $700

92,450 307450 12,50 02.450
$12.t53 512,003 512,053 $12,053
$32.8050 $32.850 932,680 $32.050

55,008 38,58m 35,808 5A80
36=0 0500 m500 $500
8500 1$500 500 $580
1400 $400 $400 $400
$500 S5 $50 $50

$100 0108 5108 5100
$108 8100 3100 0100
0200 $200 $200 $200
$00 $60 $50 550

$300 8500 5500 $500
$108 3100 8100 0180

01.100 $1.100 $1,100 51.100
$50 $50 350 $50

$100 8100 01-0 8100
$1.1 50 01. 51,10 81.1.0
06,641 $4,541 $5,541 36,541
8200 $250 5250 0260
$100 £000 $100 1:00

53.000 $3,000 S3.000 $3.000
$100 $100 $150 $150
$5050 0000 550 S550
$0 S 020 $500 $500

1IOO8 51.08 85.000 o1,.000
$500 S500 5505 5500

$130,220 $130.22, 0120,2208 130,228 $43.242 $43.242 $43.242 $43,242 M48.742 W40.742 $46,742 $48,742
$8,381,1891 5.511.420 $8.640.604 $8.771,877 $85815.119 $5.858,301 $58.01,603 $5.944.146 $5,091,507 $7.038,320 S7,086.071 37.131,813

31 20 31 30 31 30 31 31 30 31 30 31



ATTACHMENT E-2-2
MAP AND CROSS SECTION



ATTACHMENT E-2-3
BUDGET CALCULATIONS AND BACKUP

Labor rates
Electrical usage
Solid production
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2 LABOR SUMMARIES3
Rev. March 16, 2001

6

7
8

9
10
11
12

13

14
15
16
17
18

19
20
21

22
23
24

25
26
27

28

31
32

33
34

35
36
37
38

39
40
41

42

43

44

45

46

47
48
49
50
51

53

Salaried
Salaried
Salaried
Salaried

Salaried
Salaried
Salaried
Salaried
Salaried
Salaried
Wage
Wage
Wage
Wage
Wage
Wage
Wage
Wage

Salaried
Salaried
Salaried
Wage
Wage
Salaried
Wage
Wage
Wage
Wage
Wage
Wage
Wage
Wage
Wage
Wage

Salaried
Salaried
Salaried
Salaried
Salaried
Wage
Wage
Wage
Wage

ManagementandAccounting
Operations Manager
Environmental Manager
Accounting Manager
Accountant

.Plant Personnel:
Plant Superintendent
Plant Engineer
Radiation Officer
Chemist
Plant Foreman
Maintenance Foreman
Lab Technicans
Secretary
Electrician
Apprentice Electrican
Plant Operator
Assistance Plant Operator
Dryer Operator
Maintenance

Wellfield Personnel
Wellfield Superintendent
Drilling Engineer
Foreman
Truck Driver
Electrician
Data Entry Clerk
Secretary
Logger
Wellfield Operators
Assistant Wellfield Operator
Balancer
Environmental Sampler
Pump Hoist Operators
Backhoe Operator
Maintenance
Casing Crew

Engineering & Geologic Personnel
Chief Engineer
RESERVOIR ENGINEER
Senior Geologist
Geologist
Logging Supervisor
Secretary
Surveyor
Assistant Surveyor
Logger

Number Hourly Yearly Annual Monthly
Rate Salary

1-
1-

1-
1-

$9.62
$9.62

1 $14.43
$12.01

1 $11.54
$11.54
$11.54
$11.54

1
1 $11.54

$14.43

$120,000
$105,000
$105,000
$65,000

$85,000
$45,000
$30,000
$46,000
$28,000
$28,000

$41,200
$40,500
$28,000

$20,000
$20,000

$66,000
$60,000
$58,000
$48,800
$35,000
$20,000

$120,000
$105,000.

1105,000
$65,000

$851,000
$45,000
$30;000
$46,000
$28,000
$28,000
$20,010
$20,010
$30,014
$24,981
$24,003
$24,003

$24,003
$24,003

$41,200
$40,500
$28,000
$24,003
$30,014
$20,000
$20,000
$24,981
$23,920
$23,920
$23,920
$23,920
$23,920
$21,819
$23,920
$23,920

$66,000
$60,000
$58,000
$48,800
$35,000
$20,000
$25,002
$25,002
$21,819

$12.01
1 $11.50

$11.50
$11.50
$11.50

1 $11.50
$10.49
$11.50
$11.50

$1,993
•$1!,9•93

$5,500o$5,o000
$4,833

$4,067
$2,917
$1,667
$2,083
$2,083
$10,818

$12.02
$12.02
$10.49

Total # 11
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COST SUMMARY TABLE

KW Hrs/month $/KW Cost/month Cost/year

WELL FIELD
Submersible pumps 7.44

30 extractors 223.2 720 0.075 $ 12,053 $ 144,633.60

PLANT
Sand Filter Pump 17 720 0.075 $ 918

RO Feed Pump 51 720 0.075 $ 2,754

Injection Pump 33 720 0.075 $ 1,782

RO Heater Pump 3.5 72 0.075 $ 19

RO Wash pump 10 24 0.075 $ 18

RO Heater 75 72 0.075 $ 405
$ 5,896 $ 70,750.80

_TOTAL:I : j $ý ::1,7;049 1$ 2i$,284.40

10/12/00 Churchrock electricalestimate 5
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CHURCHROCK
WFIRO ELECTRIC
REQUIREMENTSICOST

ASSUMPTIONS
1 Well depth
2 Pump depth
3 Static water level
4 Pipe line length
5 Number of extraction wells
6 number of injection wells
7 Flow rate per extraction well
8 Flow rate per injection well.
9 Electrical cost

10 Tank elevation
WELL FIELD
A. Total head requirements

Friction loss
1 Pipe line friction loss.

600 gpm in 6" SDR 17 polyethlene pipe.
2 Elevation change between plant and WF
3 Tank elevation
4 Well lift to surface
5 Well tubing loss

Total submersible head requirements.

B. Submersible pump requirements
Grundfos model 25S75-39DS
(see attachment)
Run amps for this pump @ 31.8 gpm @ 562 ft. of head is:
Full load current
Amperage used for electrical useage:
Total Wellfield amperage is 30@ 11 amps.

KW =

KW =
KW=
Cost per well per year =
Cost per well per year =
Total cost(30 ext) per year

660 ft
500 ft
250 ft.
3600 ft

20
30

30 gpm
30 gpm
$.0751KWVH
20 ft

psi . feet
40 92.4
0 0

8.7 20
173 400

5 11.6
226.7 524

7.5 hp
Amps

8.58
10.9

11
330

1.73 I * E * PF
1000

(1.7311"460".85)/1g000
7.44

7.44 kw*8760hrs*$.0875/kw
$4,B88.00

$ 146,642.00

10/12/00 Churchrock electricalestimate I
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PLANT
A. Injection Pump

1 Injection rate
2 Injection pressure

WHP =

WHP =

435 gpm
100 psi

Q TDH *SG
3960

435 100*2.31*1

WHP =

SHP =
BHP =
BHP =

Amps .

Amps=

Amps

KW .

KW =

KW =

B. Sandfitter Feed Pump
BHP

Amps

Amps=

Amps=

KW =

KW=

KW =

3960

25

WHPIEff
251.75

33

SHPý*746.
I lI,3*E*Eff *PF

33*746
1,73*460*,75*,85

48

:. I . : *E .: . ::

48*460
1000
22

25

.BHP * 746.
" .73*E*Eff*PF

25*746
1.73*460*.75*.85

36

1000
36*460
1000

17

10/12/00 Churchrock electricalestimate 2



0 0

C. RO Feed Pump

BHP

Amps =

Amps=

Amps=

KW=

KW=

KW =

75

BHP-746
1:.73*E*Eff*PF :

75*746
1.73*460*.75*.85

110

. 1000.
110*460

1000
51

i0li2.,0 101i2100Churchrock electricalestimate3 3
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D. RO Heater Feed pump

BHP

Amps

Amps=

Amps=:

KW ::

KW=

KW=

E. RO Wash Pump
BHP
Amps

Amps=

Amps=

KW=

KW

KW

5

BHP.P*746 . ... "
. .:::73*Eff *PF

5*746

1.73*460*.75*.85
7.5

ITE
1000

7.5*460

1000
3.5

15

O i-. E : HP * 746 .. iiii:ii:

1 .73*E*Eff *PF
15*746

1.73"460".75".85
22

:1000
22*460
1000
10

10/12/00 Churchrock electricalestimate 4



25S75-39DS F Mt Power at Calc.Duty 8.58 hp

1400 3x4G0xG0 Eff. at Calc. Duty 53 %
3450 RPM Fluid Temp. 59 OF

Max.Op.Press.(at 45*F) psi
1200 Max.Gen.Press. 1180.2 ft

Temp.Range 32/86 OF
1000 -Suction Velocity ft/s

- - Motor Power 7.5 hp
Full Load Current 10.9 A

600 Start Curr.Ratio (DOL) 65
Service factor current 12.3 A

400 Service Factor 1.15

2Min.Well Dia. 420 Outlet Connection I !/"

Length 66.8
Net Weight 168 lb

5 10 15 20 25 30 [USgpmVariant Code None

Product Number 05113639F

Required Duty
Calc.Duty

30.0 USgpm at 500.0 ft
31.8 USgpm at 562.1 ft

Pos.1.1 - 25S75-39DS FMtr $ 3106.00 x I

Total S 3106.00

25S75-39DS F Mtr/7.5hp/31.Sgpm@562.1 ft. of head/8.58 amps/ 53% eff.
25S75-39DS G Mtr/7.5hp/31.8 gpm@562.1 ft. of head/8.58 amps/53% eff
40S75-21 F Mtr/7.5hp/30.8 gpm@508.7 ft. of head/? amps!? eff

-1-



Nrcpla-1

Calculation of BC Solids Produced

Flow (g/min)
Flow (I/min)
Flow (lid)
Solids (g/I)
Solids (g/d)
Solids (g/mo)
Solids (kg/mo)
Solids (lb/mo)
Solids (yd3/mo)*
Solids (ft3/mo)
Unit disposal cost ($/ft3)
Monthly disposal cost ($)

*1 yd3 - 1 ton

580
2,195

3,161,232
4

12,644,928
384,616,560

384,617
174,429

87
2,355
$2.78

$6,541

10/19/00 9:15 PM Nrcpla-1 Chemicals $ Calculations



ATTACHMENT E-2-4
QUOTES AND PRICES

BC vendor specs
Electrical rates



SEP. 13.2000 1:43PM IONICS RCC NO. 363 P.2

RCRamIrues
WWaio

P!M
3006 Northup Way
Bellevue, WA 980(

Mark S. Pelizza
HILl, Inc.
12750 Mexit DA
Suite 720, LB 12
Dallas TX 75251
VIA FAX 972-31

4-1407
Phone: 425 828-2400 x 1306
Fax: 425 828-0526

Septembe 13, 2000
RCC No. 00-3218

ye

ý7-7779

Subject: Brine Concentrator for Uranium Recovery Project McKinley County. NM
Dear Mr. Pelizzal

RCC has review,
discussed with Rý
falling film vapoq
dryer to achieve ,

d your request for a Brine Concentrator System for the above project and as
XC's Process Director, Bob Solomon. RCC would recommend a vertical tube,
compression (MVR) evaporator (BC) followed by a steam driven rotary drumLero liquid discharge (dry solids).

,proximately 4800 mg/I TDS was provided as feed to the evaporator/drum dryer
assumed a concentration factor of 40 can be achieved in the evaporator

e feed stream of 125 gpm to 3.2 gpm, The 3.2 gpm concentrated evaporator
sent to a rotary drum dryer for solids generation and zero liquid discharge.

A chemistry of al
system. RCC ha,
thereby reducing
blowdowa will b,

Ionics RCC Zero Liquid Discharge System

, silBse for Recyde 121

Dry 6Was125 OPl

RCC Proprietary Information
C Copyright 2000, Resources Conservation Co. All Rights Reserved



SEP.13.2000 1:43PM IONICS RCC NO. 363 P. 3

Mark Peba
HPI Inc.
Page 2

The offer includ(
motors. It is des:
percent of that v(
contain less than
concentrate will

The proposed ev
to about 80 othe
installations wert
designed. Many
requirement.

The composition
calcium sulfate a]
all cases where R
slurry process to
incorporated into

The feed is pump
The feed tank prc
through the heat
recovering the di
carbon dioxide ((
evaporator sump.

The brine from ti
where it flows tb
tube and falls as
compression ther
the vertical tube I
the vapor to relea
the tubes as distil
to the distillate ta
the deaerator and
operating pressur
sensible heat to tl

A portion of the (
the dryer feed tan
the sump brine.

The ýoncentrated
transferred to the
crystallizer the sli
crystallizer is moe
materials of wide

s all necessary vessels, pumps, ducts, valves, controls, instrumentation and
gned to process 100 gpm of the specified wastewater and recovers about 97
'fume as high purity distillate for recycle/reuse. The recovered distillate would
10 mg/1 of total solids, excluding volatile species. The remaining 3.2 gpm
)e sent to the drum dryer.

porator is a vertical tube, falling film, vapor compression unit similar in design
RCC systems operating in this country and around the world. The first
put on-line in 1974 and continue today to perform as originally required and
f those units are treating wastewater, which are essentially identical to your

of the wastewater to be processed is such that sparingly soluble species (e.g.,
id silica) will precipitate as it is concentrated. This situation is typical in almost
CC units are employed and necessitates employing RCC's proprietary seed
void scaling and fouling of heat transfer surfaces. This design feature is
the proposed system

ed to the agitated feed tank where the pH is adjusted to 5-6 using sulfuric acid.
vides sufficient residence time for complete mixing before the feed is pumped
xchanger. The feed is heated in the heat exchanger to near boiling by
i ilate's sensible heat. The hot feed then passes through the deaerator where
'02) and other non-condensibles are stripped before the feed enters the

e sump is continuously recirculated to the top of the vertical heat-transfer tubes
ough an RCC patented distributor inserted into the top of each heat transfer
L thin film inside the tubes. A portion of the thin film is vaporized. In a vapor

odynamic cycle the vapor is compressed and introduced into the shell side of
undle. The temperature difference between the vapor and the brine film causes
;e its heat of condensation to the falling brine and to condense on the outside of
,ed water. This distillate is collected at the bottom of the condenser and flows

through a pipe handling both liquid and steam. The steam phase is vented to
to the atmosphere to remove non-condensibles and maintain proper system

The hot distillate is pumped through the heat exchanger where it gives up its
e feed. From this point, the distillate is available for use.

oncentrated brine is continuously withdrawn from the sump for discharge to
L The rate of discharge is controlled to maintain proper solids composition in

waste blowdown is collected in the dryer feed tank (by others) and is
rotary drum dryer. A Bufflovak atmospheric double drum dryer is used to
xry being discharged from the Brine Concentrator. This drum dryer
versatile and widely applied to dry many food, chemical and pharmaceutical

y varying densities and viscosity's: dilute solutions, heavy liquids, or pasty

RCC Proprietary Information
© Copyright 2000, Resources Conservation Co. All Rights Reserved



SEP. 13.2000 1:44PM IONICS RCC No[0T36 -P-.-4

Mark PelizzaHTU, Inc.

Page 3
materials. They
The movable
operation, the sh
steam heated rot
being scraped by
disposal. Steam
years and is featt

Process vapor ft
the condensate s,

The following is
Feed TDS, m
Evaporator F
Distillate Flo
Distillate Qu
Evaporator B
Evaporator E
Startup Steam
Rotary Dryer
Dryer Prime
Dryer Electri
Dryer Solids
Plot Plan Req

kre also effective for heavy sludge's which become saturated and deposit salts.
m permits complete control of film thickness producing the crystals. In
rry is fed to the crystallizer through the pendulum feed system and over/across
ting drums. The feed is evenly distibuted upon the drums and dries before
a double doctor blade. Solids fall from the blades directly into a dumpster for
!resmire and temperature control capacity. The device has been in use for many
red in Perry's Chemical Engineers Handbook.

m the dryer is vented to atmosphere; supply steam is condensed and returned to
,stem. The "dry" solids are discharged from the system and hauled away.

preliminary performance data for the evaporator/crystallizer system.
g/1 4,769
.ed Flow, gpm 125
6r, gpm 121
aity, mg/l (excluding volatiles) <10
lowdown, gpm 3.2
lectrical Energy, kw 600
ý (for 24 hours), lb/hr 1200
Feed Flow, gpm 3.2
Iteam req'd.,lb/h 1900
lEnergy, kw 20

produced, lb/hr.(dry basis) 300
uired, ft. 60 x 60 x 70 h

A suggested scope of work by RCC and by others for the proposed system is as follows:

RCC Scope of Wpork:

a Perform proci
* Perform syste

drawings,
* Specify and s

Equipment

Evaporator Vi
Recirculation
Steam Ducts
Vapor Compr
Plate & Frami
Deaerator w/I
Recirculation
Feed Pump &
Feed Tank
Feed Tank Mi
Seed/Waste T

%ss design and prepare Process Flow Diagram (PFD),
m design and prepare P&ID, General Arrangement, and Electrical One-Line

ipply the Brine Concentrator/Crystallizer equipment including:

Ouantit

*sel
Ducts

-ssor & Motor
-Heat Exchanger
acking
Pump & Motor
Motor

xer & Motor
ank

1
1 set
I set

I
1
1
1
1
1
1
1

Material (or Similar)

Titanuium/316L SS
316L SS
316L SS
CI!SS
Titanium Plates
317L SS
Cd4MCu
316SS
FRP
316LSS
316L SS

RCC Propnetary Information
0 Copyright 2000, Resources Conservation Co. All Rights Reserved



SEP.13.2000 1:44PMN IONICS RCC NO. :363 P. 5

Mark Pelizza

Page 4

Seed/Waste
Seed/Waste
Distillate Pu
Distillate Ta
Acid Pump 4
AND
Rotary Drum
Feed Pump A
Condensate2
Condensate I
Control Syst(
Field Instrnw
Control Valv

rank Mixer
rank Pump & Motor
np & Motor
tk

Motor

Dryer
' Motor

1
I
1
1

2

1
1
1
1
1

1 lot
1 lot

6% Mo SS
Cd4MCu
316SS
316L SS
Alloy 20

Cr. Plated CI
Cd4MCu
316SS
316SS
AB
Various
Various

"ank
ump & Motor
,n(PLC type)
ents

0 Provide Opeiations & Maintenance Manuals.

Scope of Work b Others:

" Design and p
electrical eqv

" Erect the sysi
" Perform chec

ivide foundations, process and utility interfaces, waste disposal system,
pment (including MCC and medium voltage switchgear), and insulation,
em and provide interconnecting piping, manual valves and pipe supports,
rout, startup and operation,

A price for equip nent design and supply of the proposed system is as follows, FOB site.
Delivery can be 4iade in 48 weeks following notification to proceed.

125 gpm Brine C
discharge: $1

Installation is esti
components insta

The operation of
General duties wi
chemical (e.g., p1

RCC estimates a;
startdp and accep
basis for $85.001

)ncentrator System with a 3.2 gpm rotary drum dryer to achieve zero liquid
,700,000

mated to be $800,000 including foundations and building Installation based on
[led on site although some components can be skid mounted at additional costs.

'he proposed system will require approximately four (4) hours per shift.
H involve routine monitoring with plant walk-through and simple bench
D tests.

proximately one man-month of supervision, construction support, training,
:ance is required to support this project RCC offers this on a time and material
er hour plus travel and per diem expenses.

RCC Proprietary hazation
0 Copyright 2000, Resources Conservation Co. All Rights Reserved
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Mark Pelizza
HII, inc.
Page 5
RCC appreciates
answer any ques
by fax at (425) 8:

your inquiry and would be pleased to provide additional information and
ions you may have. Please feel free to contact me at (425) 828-2400, x1306 or
ý8-0526 or by email at joeb@ionicsrce.com.

Very truly yours,
RESOURCES CONSERVATION COMPANY

Joe Bostjancic
Sales Manager

RCC Proprietary Information
0 Copyright 2000, Resources Conservation Co- All Rights Reserved



JUL-31-2000 1?: 75 HRI ALBUQUERQUE... ......... 505 e33 07"7? P.082/05

PUBLIC SERVICE COMPANY OF NEW M!20CO
ELECTRIC SERVICES

EFFECTIVE ON ALL BILLS
RENDERED ON OR AFTER

SCHEDULE 5B: INDUSTRIAL POWER SERVICE-TIME-OF-USE DECEMBER 30, 109
LARGE SERVICE POR MINING CUSTOMERS
k 10,000 KW MINIMUM AT 115 KV AND 69KV

AppL:CAgL!2, The rates on this schedule are available to a retail mining customer who
contracts for a definite capacity commensurate with the customer's normal requirements but in
no case less than 10,0O0 W of capacity and who takes service directly from PNM's
transmission system at 115 W'V and the Company's primary distribution voltage of 69kV.

Service shall be furnished at the Companys available transmission voltage of 115 kV and at the
Company's distribution voltage of 6SkV. Service will be furnished subject to the Company's
Rules and Regulations and any subsequent revisions. These Rules and Regulations are
evaiIable at the Company's office and are on file with the New Meidco Public Regulation
Commission. These Rules and Regulations are a part of this Schedule as if fully written herein.

TEIRIITORY: AMl territory served by the Company in New Mexico.

TYPE OF SERVICE; The service available under this schedule shall be three-phase service
derivered at the Company's available transmission voltage of 115 kV and distribution veLtage of
69kV.

SRRVICE WITH A CONTRACT DEMAND OF_10,O0 KW OR MORE:

1. The Company will provide service under this rate schedule to retail customers who
contract for a demand of 10.000 k'W or more and who take service from PNM's
transmission system at 115 kV and distribution system at 89kV only if the customer
agrees to a specified period of service under this rate schedule of not less than one year
but in no event to extend past the initiation of customer choice for generation servica as
provided for In the Elecffic Utility Indust"y Restructuring Act of 1999. The customer must
sign a facilities contract or: appropriate line extension agreement for any transmission or
distribution cost incurred by the Company for the customer not covered through rates on
this tariff. Liquidated damages provisions wig be included in the contract or line extension
agreement unless otherwise agreed to by the Company,

2. All contract modifications must be in writing and executed as a supplement to the
Contract

SUBSTATION EQUIPMENT: All substation and distribution transformers, the necessary
structures, voltage regulating devices, lightning arrestors, and accessory equipment required by
the customer in order to utilize the Company's service at 116 kV and 69kV shall be installed,
paid for, owned, operated, and maintained by the customer.
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PUBUC SERVICE COMPANY OF NEW MEXICO
ELECTRIC SERVICES

SHEDULE SB: INDUSTRIAL POWER SERVICE-TiME-OF-USE
LARGE SERVICE FOR MINING CUSTOMERS
, 0,000 KW MINIMUM AT 115 KV AND 69KV

EFFECTIVE ON ALL BILLS
RENDERED ON OR AFTER

DECEMBER 30, 190

The customer shall also provide at customer's exspens, suitable protective equipment and
devices so as to protect Company's system and service, and other electric users, from
disturbances or faufts that may occur on the customer's system or equipment.

The customer shall at all times keep each of the three phases balanced as far as practicable so
as not to affect service and voltage to other customers served by the Company. The customer
shall not operate any equipment in a manner which will cause voltage disturbances elsewhere
on the Company's system.

NET RArE PER.MONTH OR PARTI-EREOF FOR FACH SERVICE LOCATION: The rate
for electric service provided shall be the sum of A, B, C, D. and E below. On-Peak period is
from 8:00am to 8:00prm Monday through Fdiday (60 hours per week). Off Peak period is all
times other than On-Peak pedod (108 hours par week).

(A) CUSTOMER, HARGE:
(Per Metered Account)
(Includes 1stI.1,000 kW of
Billed Demand)

(B) ON-PEAK DE•MAND
CHARGe:
(For Billing Demand
Above 10,000 kW A-:
During On-Peak .Period)

(C) ,ENERGY CHARGE:

For Energy Consumed
During On-Peak Period:

$75, I 00O0/Bill

$7.51/kW

4.4906f/10W1

For Energy Consumed
During Off-Peak
Periods:

3.1000/kWh

2
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PUBLIC SERVICE COMPANY OF NEW OEXWCO
ELECTRIC SERVICES

EFFECTIVE ON ALL BILLS
RENDERED ON OR AFTER

SCHEDULE 5B: INDUSlRIAL POWER SERVICE-iIME-OF-USE bECEMBER 30,1999
LARGE SERVICE FOR MINING CUSTOMERS
_ 10,000 KW MINIMUM AT 115 KV AND 69KV

(D) POWER FACTOR ADJUSTMENT: The above rates Ore based on a power factor of
90 percent or higher and the Company will suppjy, without additional charge, a
maximum of 0.48 kvar (Reactive Kilovolt Amperes) per kW of bilable demand. The
monthly bill will be increased $.25 for each kvar in excess of the allowed 0.48 WAR per
kW of billable demand.

(E) SPECIAL TAX AND ASS-SSMENT ADJUSTMENT: Billings under this Schedule may
be increased by an amount equal to the sum of the tUaxes payable under the Gross
Receipts and Compensating Tax Act and of all other tixes, fees, or charges (exclusive
of ad valorem, state and federal income taxes) payabi by the Company and levied or
assessed by any governmental authority on the public Utlity service rendered, or on the
right or privege of rendering the service, or on any object or event incidental to the
rendition of the service.

MONTHLY MINIMUM CHARGE- The monthly minimum charg, under this Schedule is the On-
Peak period demand charge applied to the 10,000 kW mirnimur demand.

DfUERMlNAT1O0N OF ON-PEAK PERIOD DEMAD CHARGE: The On-Peak period demand
charge for any month shall be as determined by appropriate ýmeasurernent as defined by the
Company, but in no event shall it be less than the highestlof the following: (a) the actual
metered kW demand minus minimum demand; or (b) 50 percent of the highest kW demand
during the preceding 11 months minus minimum demand, or (cý zero.

Metering shall normally be at custlomer's substation secondary voltage. The Company reserves
the right to meter at the substation primary voltage level, in w"ich event the metered kWh, kW
demand, and kVAR shall be multiplied by .98 to allow for losses.i
Where highly fluctuating or intermittent loads which are impradtical to determine properly (such
as welding machine, electric furnaces, hoists, elevators, X-raks, and the like) are in operation
by the customer, the Company reserves the right to determine the billing demand by increasing
the 15-minute measured maximum demand ani kvar by an amount equal to 85 percent of the
nameplate rated kVA capacity of the fluctuing equipment in operation by the customer.

INTERRUPTION OF SERVICE: The Company will use reasonable diligence to furnish a
mgular and uninterrupted supply of energy. However, interruptions or partial interruptions may
occur or service may be curtailed, become irregular, or fail as p result of circumstances beyond
the control of the Company, or are the results of acts of public'enemies, accidents, strikes, legal
processes, governmental restrictions, fuel shortages, breakd:on or damages to generation,

3
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pUgUC SERVICE COMPANY OF NEW 3I6EXGO
ELECTRIc SERVICES I

EFFECTiWE ON ALL BILLS
-USE RENDERED ON OR AFTER

SCHE 5 IE I NDuSTRLAL pOWER SERVCE-TIMEj-OP-S DECEMBER 30, 1899
LARGFE SERVICE FOR MINING CUSTOMERS
a io~oao KW MINIMUM AT 115 KV AND 69KV

transmission, or distribution facilitfies of the Company, repairi! or changes in the Company's
generation, transmission, or distribution facilities, and In any such case the Company willl not be
liable for damages. Customers whose reliability requirements 'xee the enrmlypoid
should advise the Company and contract for additional facilities jand increased rellabIity as may
be required. The Company MITl not, under any circumnstances, !contract to provide 100 percent
reliabilty.

AgMSSIRlLrrY". Equipment used to provide electric service 1iiust be physically accessible.
The meterinig must be installed on each service location at ;i point accessible to Company
personnel at any time.

T~ERMSOEPAW : All bills are net and payable within twenty (20) days. and are
delinquent thirty (30) days, from the date the bill is rendered. If paymenit for any or all elteoi
service rendered is not made withiun thirty (30) days from the date the bill is rendered, the
Company shall apply an additional charge of 1.6 percent per month to the total bilances in
arrears, excluding gross receipts tax. Partial payment of amo~unt due by Customer is applied
first to oldest bill, including any other fees or charges assessed, if any, before any amount is
applied to current bill.

LIMITA'iON- OF RAT: Electric servce under this Scheddle is not available for standby
service. is not available. to customners served in the dawntdWn area of Albuquerque when
served by the underground network system, and shall not be re~od or shared with others.

AN-274
PC Ooamunewnt#240

4. I

TOTAL P.05



3. Analytical Stability

a. Introduction and Description

Restoration rates will be monitored through analysis of waters produced from the
formation. A sample will be taken weekly from the composite production line and analyzed for
conductivity, and uranium. These ongoing sample and analysis costs are covered within the
groundwater restoration budget.

When sample data indicates that restoration is at, or near completion, each original
baseline well will be sampled for the parameters listed in Table 10.4-1 of the COP and analyzed by
HRI on location. If the wellfield average value for each chemical parameter is consistent with
baseline quality, restoration is considered to be complete and stability sampling will begin.

Stability will be determined by three sample sets taken at two-month intervals from the
original baseline wells, and analyzed for the parameters in COP Table 8.6-1. Stability analysis will
be performed off location by an independent commercial laboratory.

b. Budget Assumptions

The stability analysis budget was developed with the assumption that sample labor is
provided from the on site staff and that staff will be available six months after restoration is
complete as shown in the Groundwater Restoration Budget. As stated in LC 10.21 there will be
one baseline well per acre of wellfield. It is estimated that the Churchrock Section 8 wellfield will
be 40 acres when fully developed.

It is estimated that a sample analysis by a commercial laboratory for the parameters shown
in Table 10.4-1 of the COP will cost $150 and a sample analysis by a commercial laboratory for
the parameters shown in Table 8.6-1 of the COP will cost $350.

One sample will be taken from each baseline well and analyzed for all the constituents in
Table 8.6-1 of the COP before restoration begins at a cost of $14,000.

Baseline wells will be sampled once per year and analyzed for all the constituents in Table
10.4-1 of the COP during restoration at a cost of $24,000.

Following restoration, stability samples will be taken every 2 months for six months and
analyzed for all the constituents in Table 8.6-1 of the COP at a cost of $42,000.

As shown in Attachment E-3-1, the total cost for restoration analytical sampling is
projected to be $80,000.



ATTACHMENT E-3-1
ANALYTICAL STABILITY BUDGET



GROUND WATER RESTORATION Sampling
Units Sub Total Total

Assumptions:
Labor from staff.
Routine monitoring is covered in the restoration budget.
One baseline well sampled per acre of wellfield (40).
One sample taken before restoration starts.
Baseline wells sampled once per year during restoration.
Stability samples taken every 2 months for six months

Monitoring and Sampling Costs
A. Restoration Well Sampling

Estimated Restoration Period (Years) 4.4
1 Well Sampling prior to restoration start

# of Wells 40
$/sample $350 $14,000

2 Restoration Progress Sampling
# of Wells 40
$/sample $150
Samples/Year 1 $24,000

B. Stability
Estimated Stabilization Period (Months) 6
# of Wells 40
Sample Freq. Mos. 2
$/sample $350
Total $42,000

Total Monitoring and Sampling Costs $80,000



ATTACHMENT E-3-2
COMMERCIAL LABORATORY RATES



TEL 361-884-0371 P.O. BOX 2552 78403

JORDAN LABORATORIES, INCORPORATED
ANALYTICAL AND ENVIRONMENTAL CHEMISTS

CORPUS CHRISTI, TEXAS

2000
SCHEDULE OF SERVICES

CONTENTS

ITEM PAGE

PRICING, TERMS, ETC. i
GENERAL ANALYSES, WATER 1
GENERAL ANALYSES, SOIL 2
METALS 3
URANIUM AND RADIOMETRICS 4
SPECIAL GROUPINGS 5
GLYCOL ANALYSES 5
AMINE ANALYSES 5
OIL AND GAS ANALYSES 6
HAZARDOUS WASTE CHARACTERIZATION 7
TOXICITY CHARACTERISTIC LEACHING PROCEDURE (TCLP) 7
GAS CHROMATOGRAPHY 8
GC/MS, SPECIALTY ANALYSES 8
PRIORITY POLLUTANTS 9
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URANIUM AND RADIOMETRICS

Parameter/Method Water Soil/
Filters

Vegetation Raw Wastes,
Sludges, Etc.

Uranium - Fluorometric
(ASTM D2907-83) $12.00

Radium - Total Alpha Emitting Isotopes
(Std. Met. No. 7500-Ra B.) 70.00

$27.00 $32.00

85.00

68.00

90.00

73.00
Radium 226

(Std. Met. No. 7500-Ra C.)

Radium 228
(SW846 9320)

Gross Alpha and Beta - Combined
(SW846 9310)

Lead 210
(HSL Si 76a)

Thorium 230
(Anal. Chem. 46, 12 (1974))

53.00

80.00 95.00 100.00

$57.00

115.00

98.00

125.00

75.00

118.00

108.00

30.00 45.00

73.00 88.00

50.00

93.00

83.0063.00 78.00

Other:
Uranium in Urine - Fluorometric (ASTM D2907-83)
Uranium in Slurries and Concentrates for Settlement
Radon in Water, Gas or Air (100 cc Sample Size)
Cesium 134, 137 & Iodine 131 in Grain or Nuts (by Gamma Spec)
Naturally Occuring Radioactive Material (NORM)

Includes Ra 226 & Ra 228
In Water (StM 7500 RaC, SW846 9320)
In Soil or Solids (by Gamma Spectroscopy)

Alpha Spectroscopy Ask
Gamma Spectroscopy $60 plus $10 pE

$14.00
80.00
25.00
32.00

133.00
70.00

for Quote
r Isotope
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SPECIAL GROUPINGS

Mineral Analysis of Fresh Water - Includes Sodium, Potassium, Calcium, Magnesium,
Chloride, Carbonate, Bicarbonate, Sulfate, Silica, Iron, Alkalinity, Hardness,
Dissolved Solids, and pH $90.00

Oil Field Brine - Same as above but including Barium, Resistivity, CaCO 3 Stability
Calculations and Stiff Diagrams $100.00

TDWR Report - Texas Dept. of Water Resources Uranium In-Situ Mining Report with
Accuracy Checks and Ion Diagram - TDWR 0177 (Includes Radium 226)

$380.00

TDWR Report 0678 - Same as above with abbreviated Metals list $306.00

TDWR Common Ion Report - Same as above excluding Metals, Radium 226 and
Ammonium $120.00

Naturally Occuring Radioactive Material (NORM)
Includes Radium 226 and Radium 228

In Water (StM 7500 RaC, SW846 9320) $133.00
In Soil or Solids (by Gamma Spectroscopy) $70.00

Used Fuel Oil Specification - Includes Arsenic, Cadmium, Chromium, Lead, TOX,
and Flash Point $164.00

GLYCOL ANALYSES

Benzene, Toluene, Ethyl Benzene & Xylenes (EPA 5030 & 8021) $45.00
Chloride (StM 4500 - CI-B) 10.00
pH (EPA 150.1) 5.00
Water by Karl Fischer (ASTM D1744) 18.00

AMINE ANALYSES

Amine Concentration, Wt. % (by titration) $15.00
Total Acid Gas Loading 15.00
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4. Plugging and Abandonment

a. Introduction and Description

All production, and injection wells will be permanently plugged, and abandoned upon
completion of ground water restoration and, stabilized in a manner that prevents interformational
transfer of fluids. The casing will be cut off three feet from the surface and, the site disked and
seeded as outlined below.

b. Budget Assumptions

The plugging budget was developed with the assumption that all labor is contracted. HRI
will use a tremie tube placement method of well plugging as described in the procedure shown
in Attachment E-4-2.

Cement shrinkage is estimated at 120% of the initial volume. Shown in E-4-1cement
cost per sack is $6.83. For the purposes of determining labor and equipment requirements, it is
estimated that 6 holes will be filled per day. Engineer/geologist supervision will be budgeted at
$50,000 per year and the cement and pump hoist contractors will receive $450 and $375 per
well. Finally a backhoe and operator rate of $37.75 per hour as described in Attachment E-6-2
was assumed.

As shown within Attachment E-4-1, the total cost for plugging is projected to be
$745,511.71.



ATTACHMENT E-4-1
PLUGGING AND ABANDONMENT BUDGET



Revised October 15, 2010

CHURCHROCK SECTION 8 WELL PLUGGING AND ABANDONMENT

Assumptions

1. Cement shrinkage 120%
2. Ceroent cost per Sack $6.83
3. Cost for Get per SX $5.60
4. Holes Plugged per day 6
5. Engineer/gelolgist - per year (assume 20% time for this project) $50,000.00
6. Backhoe & operator - per hour $37.75
8. Cementer Contractor per well for cemenbntg 800 $t hole $450.00
9. Pump Hoist Contractor per well for cementing 800 01 hole $375.00
10. Wellfield acreage fulty developed 40 ac.
11. Assume Cement Mixture will be 12.5 ppg with 2% gel
12. SX required for 800 it (6" csg) of 12.5 ppg cement with 2% Gel (without shrinkage factor) 75.3
13. SX gel required for 75.3 SX Cmt (without shrinkage factor) 2.8
14. SX required for 800 $t (5' csg) of 12.5 ppg cement with 2% Gel (without shrinkage factor) 52.3
15. SX gel required for 52.3 SX Cmt (without shrinkage factor) 1.9

Unit of Measure IN of Wells FT CU YD CUFT BBLS SXS SXS wlo shrinkage with shrinkage BACKHOE DOLLARS
ITEM WELL OTY AVERAGE HOLE HOLE CEMENT CEMENT GEL CEMENT & GEL CEMENT & GEL $m/well ENG/GEOL Contract Cem= t Confraot Pump Hoist TOTAL TOTAL

DIAMETER DEPTH VOLUME VOLUME REQ'D REO'D REQ'D t/well S/wei Assume Irrday'si $/ l Mi• iPumpin C ne "w8ll) PER HOLE SECTION 8

Injectors 6 215 850 5.815 157.0 33.6 75.3 2.8 $529.98 0635.97 $62.92 $32.05 $450 $375.00 $1.555.94 $334,527.69
Extactors 6 226 800 5.815 157.0 33.6 75.3 2.8 $529.98 $635.97 $62.92 $32.05 $450 $375.00 $1.555.94 $351,643.06

Deep Monitor 5 22 900 4.543 122.7 26.2 58.8 3.2 $419.50 $503.40 $62.92 $32.05 $506 $421.88 $1,526.49 $33,582.85
Brushy Monitor 5 10 700 3.533 95.4 20.4 45.8 2,5 $326.28 $391.53 $62.92 $32.05 $394 $328.13 $1,208.36 $12,083.76
Dakota Moitor 5 5 600 3.029 81.8 17.5 39.2 2.1 $279.67 $335.60 $62.92 $32.05 $338 $281.25 $1,049.32 $5,246.59

Recapture Monitor 5 5 1000 5.048 136.3 29.1 65.4 3.5 $466.11 $559.33 $62.92 $32.05 $563 $468.75 $1,665.55 $8,427.76

Section 8 Total $745,511.711
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ATTACHMENT E-4-2
BACKUP INFORMATION

PLUGGING PROCEEDURE
CEMENT PRICE QUOTE

CEMENT VOLUME CALCULATION
N.M. STATE ENGINEER RULES AND REGULATIONS



URI, INC. SOP36NM - P & A OF CASED WELLS

Radioactive Materials License No. L03653 RSO Review/Date:
October 12, 2010 MGT Review/Date:

Purpose

The following is the procedure to be used for plugging and abandoning cased wells. There are
two methods detailed in this SOP for plugging cased wells. Method "A" utilizes a tremmie pipe
to circulate in cement from bottom to top. Method "B" is for deeper wells where it is deemed
more convenient to run larger pipe utilizing a pump hoist or a drilling/workover rig to circulate
in the cement.

The wells are to be plugged with approximately 12.5 lb/gallon cement slurry with 2% gel mixed
with enough retarder (if necessary) to insure that the cement slurry's pumpability is sufficient to
properly circulate cement into the casing from the bottom to surface.

Resources (Method A and Method B)

The labor and material resources necessary to complete the work include the following:

1. Engineer. The term "Engineer" is used herein to describe any qualified URI employee
or contractor whose task it is to plan, oversee and execute the plugging and abandonment
of cased wells.

2. Backhoe Operator. To operate the back hoe and provide general labor support.

3. Backhoe. Necessary to break off the casing of the well 4 feet below surface and the back
filing of the resulting trench.

4. Down-hole surveying equipment. Such equipment as necessary to allow the
verification of the location and competency of the plug down hole. In its simplest form,
this could be a weight attached to a surveyors tape that would allow direct reading of the
distance from top of casing to top of the cement plug

5. 12.5 lb/gal Cement Slurry with 2% gel and appropriate retarder as determined by
Engineer. This cement is to be mixed either on site, or at a remote location, as
determined by the designated Engineer. It may be mixed by either a company owned
cement unit utilizing company personnel, or by a contractor owned unit with contractor
personnel.

6. For Method "A", tremmie pipe consisting of one or more joints of PVC pipe followed
by an appropriate amount of poly pipe (with depth markings clearly indicated). The PVC
pipe is included on the end to keep the poly pipe from hanging up on the walls or packer
assembly while going into the wellbore. For Method "B", a pump hoist unit or
drilling/workover rig will be required in addition to proper piping and associated

SOP36 Page 1



handling tools as needed. Piping for each shall be sized to fit casing and screen in
wellbore in order to circulate cement from the bottom of the screen to the surface.

Office Preparation:

1. Identify the holes that are scheduled to be plugged.

2. Gather information from completion information, logs or other available data necessary
to determine volumes for the wellbore.

3. Determine the number of barrels of cement required to fill the casing and screen and
apply an "excess" factor of 120%.

Method for Plugging Cased Well

1. Run piping into hole to bottom of screen. Mix cement and circulate in cement slurry
through piping using an excess factor of 120%. Check cement density which is returning
to surface to verify that it is representative of the cement being pumped. Take a one cup
sample of both the cement being pumped and the returns to verify that the cement is
setting up properly. Use a larger excess factor if necessary to get good clean returns.

2. Allow cement to set for two days. Check both cement samples to verify that the cement
properly set up. Tag cement in wellbore to see where it has fallen back to. Calculate
how much additional cement is required fill cement to surface and repeat step one to
completely fill wellbore.

3. Use backhoe to cut off casing at least four feet below ground level. The engineer records
that the hole has been successfully surface plugged and marks it for back filling.

4. The backhoe returns to the hole and back fills the area returning the ground to its original
contours.

SOP36 Page 2



HRI Churchrock Project
Section 8 Wellfield Equipment Tabulation

# H. Houses

1

2

3

4

5

6

7

8

9

10

11

# Injectors

21

21

19

23

16

13

9

30

27

15

21

# Extractors

18

18

21

26

30

18

11

28

28

13

15

# Feet 2"

6690

6950

7010

6370

6770

4070

4500

9030

8460

4690

6580

# Feet 10"

540

440

460

360

500

260

1400

460

400

380

500

# Feet 14" Gravel Road

Totals 215 226 71120 5700 7200 3600
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AMERICAN
CEMENT CORPORATION

P0. DOX 38
ESPANOIA, NEW MEXICO 87532

(5M•) 7t43-•26D FAX (606) 763,8402

'~/?4 -

October 6, 2000

fIR[, Inc.
11.O. Box 777
Crownpoint, New Mexico 87313

Rf2: Qutotafon for Typr Itlf Portnayl Cement

Oear SIvador,

We amr dolighicdl to qcole your €omen( needs as [bilows:

Type 1/11 r Cement f.o.b. Albuquerque $83.00 less $1.00 Pd by 10"'.
T'ruck rraight to Churchrock, NM 16.70

To•i~t dlvee pre $99.70 less $1.00 Id by I

Per short ton (2000 Jbs)
Price should be good for all of 2001, however American Cement rc.sarves

th. right to :m•id prihe on Jly 1, 2001 should it become ncccssary due to price
incrciss. These genei-,lly do not vx oed $2 or $3 per ton.

Thrnk you for the opportunity to quote thisjob. Please let me know if I catm be ofany
rtmbher assistancc.

Vcry,,,iuly, .. .. .;';,... ••:.•.•,.Z~'." •• :•70 /•
I k L¢ r [ .( t ~ t o p l" • "Z -I 4 , /

Aiuericnn Cementn Corp.

t~I(oIoo

,RfqL1teE tILO V10C( *4 LOAD (N~JC

TOComrnilod to QualitY and Saes'vee

TOTAL P.01



Cement Cost Worksheet

Cement Volumes (per bag)

Specific Gravity 3.15
Absolute Volume Factor (lb/ft3) 62.4
Absolute volume (lb/ft3) 196.56
Lbs per bag 94
Lbs per ton 2000
Cement volume per bag (ft3) 0.478

Water Volumes (per bag)

Specific Gravity 1.00
Pounds per gallon (lbs/gal) 8.33
Water per bag cement (gal) 6
Water weight w/I1 bag cement (Ib) 49.98
Absolute Volume Factor (lb/ft3) 62.4
Water volume (ft3) 0.80

Total volume per bag (ft3) 1.279

Cement costs

Cement cost per ton (delivered) ($) $98.70
Cement cost per 94 lbs $4.64
Cement/water yield per bag (ft3) 1.279
Mixed cement cost per ft3 ($) $3.63
Mixed cement cost per yd3 ($) $97.91
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ARTICLE 4

WELL DRILLERS' LICENSING-CONSTRUCTION,
REPAIR, AND PLUGGING OF WELLS

4-1. LICENSE REQUIREMENTS. Only those persons with a valid water well
driller's license issued by the State Engineer may drill for underground water within a declared
underground water basin. Such licenses shall not be required for the construction of a driven
well; provided that the casing for such well shall not exceed two and three-eights (23/a) inches
outside diameter. A driller's license may be acquired by application to the State Engineer. The
State Engineer will issue a Water Well Driller's License to any applicant who, in the opinion of
the State Engineer, having due regard for the interest of the state of New Mexico in the
protection of its public waters, is qualified to conduct such drilling.

4-2. APPLICATIONS-FORMS AND FEES, PERFORMANCE BOND. Application
for water well drillers license must be submitted to the State Engineer in quadruplicate on forms
furnished by the State Engineer. An application must be accompanied by a filing fee of fifty
dollars ($50) and a performance bond in the penal sum of five thousand dollars ($5,000) in a
form and with surety approved by the State Engineer. The bond will be conditioned that the
applicant will comply with the laws of the state of New Mexico and the rules and regulations of
the State Engineer in the drilling of water wells. The license shall be valid only so long as the
bond remains in effect.

4-3. DRILLING DEFINED. Drilling, deepening, repairing, cleaning, or plugging of
a well requiring the use of a well rig is "drilling" within the meaning of these rules and
regulations and can only be performed by a licensed driller.

4-4. LICENSE-ACTIVITIES PERMITTED-AMENDMENT. The Water Well
Driller's License will show what activities the driller named therein is authorized to perform.
Provided, however, any holder of a current license may file an application to have his license
amended to include other activities. Forms for this application are available in the State Engineer
Office. A filing fee of five dollars ($5) must be submitted with this application.

4-5. DRILLERS' IDENTIFICATION CARD-LICENSE NUMBER AND
EXPIRATION DATE ATTACHED TO WELL RIG. Each licensee when drilling in a declared
underground water basin must have available for inspection upon request his pocket identification
card which will be issued with the license by the State Engineer. A licensee must attach, in plain
sight, to any well rig he is operating within a declared underground water basin a card showing
his license number and the expiration date of the license. Such cards are issued by the State
Engineer to current license holders. The licensee's name and address, in legible letters not less
than one and one half (1 /2) inches in height, shall be conspicuously displayed on any drill rig
under the licensee's control which is being operated within a declared underground water basin.
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4-6. LICENSES-DURATION-RENEWALS. Licenses are granted for periods of
two (2) years. A licensee may renew his license by making application to the State Engineer
before the expiration of his current license. Application forms for renewals are available at the
State Engineer Office and must be submitted in quadruplicate with a filing fee of twenty dollars
($20). Renewals are also granted for periods of two (2) years.

4-7. LICENSES-PERFORMANCE BOND-SURETY-CANCELLATION. If the
performance bond supporting the license becomes inoperative, the licensee must immediately
cease operations. Sureties must give thirty (30) days written notice to the State Engineer of an
intention to cancel a bond. This notice must be by registered mail.

4-8. DRILLING-WHEN PERMISSIBLE-EMERGENCY WELL DRILLING. A
licensee may drill, deepen, repair, or clean a well within a declared underground water basin only
when:

a. owner of such well has a valid permit from the State Engineer for the
work to be performed; or

b. the requirements of Article 2-1.1 are met. The licensee must assure
himself that the statutory requirements have been met.

4-9. LICENSED DRILLERS-FILING OF OWNERSHIP OF WELL RIGS-
TRANSFER OF OWNERSHIP-DESCRIPTIONS. Each licensed water well driller shall file
with the State Engineer a current description of each well rig owned or controlled by him.
Whenever a licensee severs his ownership or control of a well rig, he shall notify the State
Engineer in writing of such severance within ten (10) days. Whenever a licensee acquires
ownership or control of a rig, he shall submit to the State Engineer in quadruplicate a full
description of said equipment. The licensee shall submit a photograph (side view) of the rig.

4-10. SUSPENSION OR REVOCATION OF DRILLER'S LICENSE-GROUNDS.
The State Engineer may, after notice and hearing, suspend or revoke a driller's license if he finds
that said driller:

a. has made a material misstatement of facts in his application for a license;
b. has made a material misstatement of facts in a well record report;
c. has violated the conditions of his license;
d. has violated any of the rules and regulations of the State Engineer;
e. has failed to submit a well record report (Article 4-11).

4-11. DRILLING RECORD-FORMS-TIME FOR FILING. The well driller shall
keep a log of each well drilled, repaired, deepened, cleaned, or plugged, making a current record
as the work progresses. A complete and properly executed well record, on the form provided by
the State Engineer, shall be filed not later than ten (10) days after completion of the well.

4-12. SOIL FORMATION SAMPLES. The well driller shall, when so requested by
the State Engineer, furnish (in sample bags supplied by the State Engineer) samples of the
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formations encountered during drilling operations. The method and interval of sampling and the
quantities required will be specified by the State Engineer.

4-13. WELL CONSTRUCTION. Every well shall be constructed with an opening of
at least three fourths (34) inch in diameter in the casing above ground level to allow a measuring
line to be inserted between the outside casing and the pump column, in order that the water level
in the well may be measured. A removable cap shall be provided for such openings.

4-13.1. CAPACITY MEASUREMENTS - DISCHARGE PIPE - TURNOUT -
APPROVED CAPACITY. In order that capacity measurements may be made, all pumps other
than those connected directly into an underground system shall have a discharge pipe unrestricted
for at least five (5) diameters in length from the flange of the pump, elbow, or other obstruction.
Those connected to an underground system shall have a turnout at the well into which the entire
flow can be diverted with an unrestricted pipe as above. This turnout may be equipped with a
valve or removable cap. Flowing wells must be equipped with a discharge pipe as described
above and a cap or valve approved by the State Engineer.

4-14. SHALLOW WELLS-CONSTRUCTION--REPAIR-PLUGGING. The State
Engineer has not adopted any general specifications for the construction, repair, or plugging of
non-artesian or shallow wells. Any specific requirements and provisions made by the State
Engineer shall be set forth in the permit. Application for Permit to Repair is required for all
repair work, cleaning, scaling, deepening, modification of casing, or other work requiring the use
of a well rig. Any specific requirements or conditions governing the repair will be set out in the
approval of the permit. If plugging is required (Article 2-13), shallow wells shall be plugged by
filling to the ground surface or, if the casing is not to be removed, by welding a steel plate or
cap to the casing.

4-15. ARTESIAN WELLS-CONSTRUCTION. The casing for artesian wells shall
be inspected by the State Engineer or his representative and shall meet or exceed the
specifications as set forth in 4-15.1. All casing and collars must be in good condition. A
standard casing shoe shall be used in all instances. The casing shall not be perforated in a
manner that would allow the commingling of water from the artesian formation with water in
overlying formations.

4-15.1. CASING AND COUPLING-API TABLE OF SPECIFICATIONS. Only
threaded casing shall be used. Casings and couplings shall meet minimum American Petroleum
Institute (API) specifications for the following sizes:

Outside Weight Wall Coupling Threads Grade
Diameter With Thickness O.D. Length Per Of
Inches Couplings Inches Inches Inches Inch Casing

(lbs/ft)
4½ 9.50 0.205 5.000 5 8 F-25
5½/2 13.00 0.228 6.050 6% 8 F-25
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Outside Weight Wall Coupling Threads Grade
Diameter With Thickness O.D. Length Per Of
Inches Couplings Inches Inches Inches Inch Casing

(lbs/ft)
6 15.00 0.238 6.625 7 8 F-25
6-s 17.00 0.245 7.390 71A 8 F-25
7 17.00 0.231 7.656 7¼ . 8 F-25
7/sa 20.00 0.250 8.500 71/2 8 F-25
8s/a 24.00 0.264 9.625 73h 8 F-25
95s 29.30 0.281 10.625 73h 8 F-25
103

1 32.75 0.279 11.750 8 8 F-25
11% 38.00 0.300 12.750 9 8 F-25
133s 48.00 0.330 14.375 8 8 F-25

If casing length exceeds one thousand (1,000) feet, H-grade or better shall be used for
thirteen and three-eighths (133) inch casing.

4-15.2. HOLE DIAMETER. In all cases the diameter of the drilled hole shall be at least
two (2) inches greater than the outside diameter of the casing.

4-16. CASING-CEMENTING-TESTING. The following specifications shall govern
casing, cementing, and testing: the casing shoe shall be welded to the casing to assure proper
position. The casing shall be landed on a suitable casing seat in the confining formation
overlying the artesian aquifer formation and sufficient oil well cement shall be used to obtain
circulation to the surface. When circulation to the surface is not obtained, cement shall be placed
to the surface behind the casing. Additives of pozzolanic nature may be used above the casing
shoe but shall not exceed fifty per cent (50%) by volume. The addition of calcium chloride
and/or gel is permissible but shall not in any case exceed two per cent (2%) each by weight. A
sufficient amount of cement without additives shall be used to allow neat cement to seal the
casing shoe and rise a minimum of fifty (50) feet above the shoe between the casing and the hole.
Cement shall be allowed to set a minimum of forty eight (48) hours before drilling is resumed.
Sealing off of the formations shall be checked by a method approved by the State Engineer or
his authorized representative.

4-16.1. CEMENTING. Cementing shall be done by the pump and plug method as
follows: after the casing has been run and landed, the pump shall be started and mud circulation
shall be maintained for at least thirty (30) minutes with the casing raised slightly in order to
equalize the mud pressure inside and outside of the casing. A heavy slurry of oil well cement
and water shall be mixed and poured into the top of the casing. If additives are used in the
slurry, sufficient neat cement (density fifteen (15) pounds per gallon) shall then be added to seal
the casing shoe and rise a minimum of fifty (50) feet above the shoe. A casing plug of standard
make shall be placed in the casing above the cement and a swedge nipple screwed onto the top
of the casing and connected to the mud pump. Then a mud slurry or water shall be pumped into
the casing, forcing the cement and casing plug down the casing. A measuring line shall be run
behind the plug so that the driller may know its location at all times. When the plug reaches the
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point desired above the bottom of the casing, the pump shall be stopped and the casing lowered
to the casing seat.

4-17. CASING, CEMENTING-TESTING--APPROVAL. The casing, cementing, and
testing programs shall be witnessed and approved by an authorized representative of the State
Engineer.

4-18. EXCEPTION TO CASING AND CEMENTING REQUIREMENTS. In those
areas of declared artesian basins where the well is drilled into the artesian aquifer, but no
confiming formation overlying the artesian formation is present, the foregoing requirements for
casing and cementing are not applicable and may be altered by receiving written approval of the
State Engineer or his representative.

4-19. ARTESIAN WELLS-REPAIR. Before repairs are commenced the well shall
first be inspected by a representative of the State Engineer to determine if the condition of the
well is such that it may be repaired. When leaks in the casing are found and the casing and well
are otherwise in good condition, the well may be repaired by a method approved by the State
Engineer. A packer or bridge plug approved by the State Engineer shall be used in all well
repairs. An inspection shall be made at the completion of the work to determine if the repair was
satisfactory. During each inspection, the hole shall be open to allow the entrance of equipment
for well logging and leakage measurement.

4-19.1. PLUGGING. If an artesian well is to be replaced by a new well, it shall be
plugged immediately following the completion of the new well. All the work shall be done under
the supervision of the State Engineer or his representative, or a representative of the appropriate
Artesian Conservancy District who shall designate the amount of cement to be used and the
depths at which cement plugs shall be set.

4-20. TEST OR EXPLORATORY WELLS. All test or exploratory wells shall be so
constructed, maintained, and operated that each water shall be confined to the aquifer in which
it is encountered. All test or exploratory wells penetrating artesian aquifers shall be cased,
cemented, and tested as required for the construction of artesian wells (Article 4-15 through 4-18)
and the casing shall be landed in the formation underlying the deepest artesian aquifer and
cemented through all known artesian aquifers. The casing, as referred to in the artesian well
specifications, is designated as the water protection string by the oil industry. If conductor pipe
is used, it shall not be removed until after cementing of the casing has been completed. All
casing, cementing, and testing programs shall be witnessed and approved by a representative of
the State Engineer.

4-20.1. SHOTHOLES-PENETRATION. Shotholes for geophysical exploration shall
not penetrate closer than twenty-five (25) feet above any known artesian aquifer under
confinement.
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4-20.2. ABANDONMENT-PLUGGING. In the event that the test or exploratory well
is to be abandoned, the State Engineer shall be notified. Such well shall be plugged in
accordance with Article 4-19.1 so that the fluids will be permanently confined to the specific
strata in which they were originally encountered.

4-21. MINE LODE DISCOVERY AND DRILL HOLES. Any person drilling a mine
lode discovery or mine drill hole to a depth of ten (10) feet or more, who shall encounter or
whose drill shall cut into a water body or water bearing strata, shall plug or otherwise construct,
maintain, and operate such holes so that any water encountered is permanently confined to the
aquifer in which it is found.

4-21.1. DISCOVERY REPORT-FORMS-TIME FOR FILING. Such person, within
ninety (90) days from the date of the discovery, shall report to the State Engineer, on forms
provided by the State Engineer, the location and depth of the hole, and the method and material
used in plugging the hole. If the hole is not plugged, the report shall describe the manner in
which it was constructed and is being maintained and operated. The report shall include a log
of the hole which is adequate to permit a determination of whether the plugging or construction
and operation and maintenance of the drill hole are satisfactory.

4-21.2. ARTESIAN WATER. If artesian water is encountered, the construction,
operation, maintenance, or plugging shall be done in accordance with Articles 4-15 through
Articles 4-19-1.

4-22. DEVIATIONS FROM SPECIFICATIONS-APPROVAL. Any deviations from
the above described casing, cementing, and testing programs must be approved by the State
Engineer.
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Rev. October 15, 2010

5. Equipment Removal

a. Introduction and Description

This budget includes the cost estimates for removing all of the production and restoration
process equipment. All process vessels and other equipment are assumed to be contaminate for
the purpose of developing the RAP budget and would be disposed in an U.S. NRC licensed
waste disposal facility.

The surety would cover removing all process and restoration equipment at both the
Churchrock satellite and at the Crownpoint process facility site. The budget contemplates costs
for disassembly, or demolition, loading, transportation and disposal at a NRC licensed facility'.
There is no decommissioning considered or disposal at an unrestricted site.

b. Budget Assumptions

The Process Equipment Removal and Disposal Budget is formatted with the underlying
assumptions integrated into the tabulation. The budget figures distinguish individually costs
associated with the Churchrock and Crownpoint locations, and further break down removal and
loading costs and transportation and disposal costs. Costs for tanks, pipe, pumps, the dryer,
reverse osmosis and brine concentration equipment are estimated.

The Process Equipment Removal and Disposal Budget was developed with the
assumption that all labor is contracted at a rate of $120 per day or $15 per hour. These are
reasonable contract labor rates. Estimate labor time requirements are based on best professional
judgment. Management of this activity will be provided by site staff who will be available six
months after restoration.

All tankage and piping will be reduced in volume as indicated in the budget. Tanks will
be reduces by hydraulic shear and pipe will be crushed. There is no provision for reduction in
the size of pumps, the dryer, the reverse osmosis equipment or the brine concentrator. No credit
is given for salvage value.

For demolished tankage and pipe, a 50% void factor was included in all volume
calculations for the purpose of determining transportation and disposal costs. All disposal was
priced at the bulk rate as shown in Attachment E-5-2.

A contingency was included for health and safety supplies such as disposable uniforms
and respirators.

As shown in Attachment E-5-1, the total cost for equipment removal is projected to be
$74,375.

For the purpose of this budget cycle, HRI assumed that the NRC licensed site would be the IUC White Mesa Mill
near Blanding Utah. Projected unit disposal costs are described in Attachment E-5-2.
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PROCESS EQUIPMENT REMOVAL AND DISPOSAL

CR Satellite Central Plant Combined Totals
Removal and Loading Costs
A. Tankage

Number of tanks 29 9
Volume of tank construction material (ft

3
) 1300 405

1 Labor
Number of persons 3 3
Ft

3/day 50 50
Number of days 26 8.1
$/day/person $120 $120

Subtotal labor costs $9,360 $2,916 $12,276
2 Equipment (hydraulic shear)

Number of days 26 8.1
$/Day - $300 $300 $300

Subtotal equipment costs $7,800 $2,430 $10,230
Subtotal tankage removal and loading costs $17,160 $5,346

B. PVC pipe
PVC pipe footage 3000 3000
Average PVC pipe diameter (inches) 3 3
PVC pipe material volume (ft

3
/ft) 0.018 0.018

Volume of compacted PVC pipe w/100 % void (ft
3
) 108 108

1 Labor
Number of persons 2 2
Ft/day 200 200
Number of days 15 15
$/day/person $120 $120

Subtotal labor costs $3,600 $3,600 $7,200
2 Pipe crushing

Number of persons 2 2
$/hr./person $15 $15
Feet pipe per hour 300 300

Subtotal pipe crushing $300 $300
Subtotal PVC pipe removal and loading costs $3,900 $3,900 $7,800

C. Pumps
Number of pumps 29 9
Average volume (ft

3
/pump) 5 5

Volume of pumps (ft
3
) 145 45

1 Labor
Number of persons 1 1
Pumps/day 2 2
Number of days 14.5 4.5
$/day/person $120 $120

Subtotal pump removal and loading costs $1,740 $540 $2,280
D. Dryer

Dryer volume (ft
3
) 2000

1 Labor
Number of persons 3
Ft

3
/day 200

Number of days 10
$/day/person $120

Total dryer dismantling and loading cost $3,600 $3,600
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1 Labor
Number of persons 3
Ft

3
/day 200

Number of days 5
S/day/person $120

Total RO dismantling and loading cost $1,800 $1,800
F Brine concentration equipment

BC (ft') 4000
1 Labor

Number of persons 3
Ft3/day 200
Number of days 20
S/day/person $120

Total BC dismantling and loading cost $7,200 $7,200 $52,386
Total process equipment removal and loading costs

I1. Transportation and Disposal Costs (NRC-Licensed Facility)
A. Tankage (plastic and fiberglass)

Volume of tank construction material (ft
3
) 1300 405

Volume of disposal assuming 50% void space (ft
3

) 1950 607.5
Transportation and disposal unit cost ($ift

3
) $3.85 $3.85

Subtotal tankage transportation and disposal costs $7,508 $2,339 $9,846
B. PVC pipe

Volume of crushed PVC pipe (ft
3
) 108 108

Volume of disposal assuming 50% void space (ft
3
) 162 162

Transportation and disposal unit cost ($ift
3
) $3.85 $3.85

Subtotal PVC pipe transportation and disposal costs $624 $624 $1,247
C. Pumps

Volume of pumps (ft
3
) 145 45

Volume of disposal assuming 50% void space (ft
3
) 217.5 93

Transportation and disposal unit cost ($/ft
3
) $3.85 $3.85

Total dryer transportation and disposal costs per facility $837 $358 $1,195
D. Dryer

Dryer volume (fe) 2000
Volume for disposal assuming dryer remains intact (ft 

3
) 2000

Transportation and disposal unit cost ($ift
3
) $3.85

Total tryer transportation and disposal costs per facility $7,700 $7,700
E Reverse osmosis unit

RO volume (ft
3
) 1000

Volume for disposal assuming RO remains intact (ft 
3
) 1000

Transportation and disposal unit cost ($/ft
3
) $3.85

Total dryer transportation and disposal costs $3,850 $3,850
F Brine concentrator

BC volume (ft
3
) 4000

Volume for disposal assuming BC remains intact (ft 3) 4000
Transportation and disposal unit cost ($ift

3
) $3.85

$15,400 $15,400
Total equipment transportation and disposal costs $19,989

Ill. Health and Safety Costs
Radiation safety equipment 1000 1000 $2,000

Total health and safety costs $2,000

TOTAL EQUIPMENT REMOVAL AND DISPOSAL COSTS $74,375



ATTACHMENT E-5-2
BUDGET CALCULATIONS

DISPOSAL COSTS

PIPE VOLUME
TRANSPORTATION AND DISPOSAL



Pipe Wall Volume Data

Outside Diameter (in) Area Inside OD (ft2) Wall Volume SDR17 (ft3/ft)
2 0.022 0.012

2.5 0.034
3 0.049 0.018

3.5 0.067
4 0.087

4.5 0.110
5 0.136

5.5 0.165
6 0.196

6.5 0.230
7 0.267

7.5 0.307
8 0.349

8.5 0.394
9 0.442

9.486 0.491
9.5 0.492
10 0.545 0.140

10.5 0.601
10.75 0.630

11 0.660
11.5 0.721

12 0.785
12.353 0.832
12.5 0.852

13 0.922
13.5 0.994
14 1.069 0.237

14.5 1.147
15 1.227

15.5 1.310

Wall Tk
14" SDR 17 0.824
10" SDR 17 0.632
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TRANSPORTATION AND DISPOSAL

11.e.2 By-Product Material Transportation Disposal Costs per Ft3

Assumptions:
1. Based on contract costs for transportation to and disposal at the IUC White Mesa Mill near Blanding Utah
2.Transportation assumed a 200 mile trip a$4.76 per mile, $952 per trip. Bulk truck capacity 30 yds3. Drum truck capacity 64.
3. All 11 .e.2 disposal fees are based upon actual current contract rates at Texas ISR facilities as itemized in 4 & 5 below.
4. Drummed waste. $2,866 per shipment of 64 drums, 7.35 cu. ft. per drum, $6.09 per cubic foot.
5. Bulk waste. $1975.45 per shipment of 30 cu. yds. , $2.44 per cu. ft.
6. Per truck site unloading ($135.00) and decontamination ($150.00) amounts are specified in URI's current disposal site contract

Type of Waste:

Disposal fee
Shipping
Site unloading
Site scanning
Total shipping and disposa

Type of waste:

Disposal fee
Shipping
Site unloading
Site scanning
Total shipping and disposal

Sludge, resin, and other by-product type wastes shipped in drums.
Unit Shipment

Cost Units/Drum Drums/Truck Total $/ft3
$2,866.00 7.35 64 $6.09

$952.00 $2.02
$135.00 $0.28
$150.00 $0.31

$8.71

Soil, sand, demolished concreteand other bulk wastes
Unit Shipment

Cost Ft3/Truck Total $/ft3
$1,975.45 810 $2.44

$952.00 810 $1.18
$45.00 810 $0.06

$150.00 810 $0.19
$3.85

Unrestricted Material Transportation Disposal Costs per ton

Assumptions:
1. Based on public costs disposal at theWaste Management Red Rocks Landfill. 24 $/ton
2. 1 ton is equal to 1 yd3
2. Transportation assumed a 30 mile trip at $2.00 per mile. Bulk truck capacity 20 yds3.

Disposal fee (ton)
Shipping (truck trip)
Total shipping and disposal (yd3)

Unit Cost
$24.00
$60.00

Total $/vds3
$24.00

$3.00
$27.00
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QUOTES AND PRICES

LANDFILL FEES
LANDFILL DISTANCE

WHITE MESA FEES
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BYPRODUCT DISPOSAL AGREEMENT

This BYPRODUCT DISPOSAL AGREEMENT ("Agreement") is made on April 1,
2007, by and between, URI, Inc. ("Shipper") with its principal offices at 650 S. Edmonds Lane,
Suite 108, Lewisville, Texas 75067 and Denison Mines (USA) Corp. ("DMC"), with its principal
corporate offices at 1050 Seventeenth Street, Independence Plaza, Suite 950, Denver, Colorado
80265.

RECITALS:

A. Shipper is the operator and owner of an in-situ uranium recovery project located in
Kleberg County, Texas near Ricardo, Texas, commonly known as the Kingsville Dome ISR
Project (the "Project"), and such operations are conducted in accordance with a permit issued by
the Texas Department of State Health Services (the "DSHS") ("Shipper's Radioactive Materials
License").

B. Shipper desires an agreement with the operator and/or owner of a duly licensed
facility authorized to permanently dispose of all of the Byproduct Material as defined under
Section 1 I(e)(2) of the Atomic Energy Act of 1954, as amended, 42 U.S.C. § 2014(e)(2) and 10
C.F.R. § 40.4 (the "Byproduct Material"), associated with the Project or arising from activities at
the Project.

C. DMC is the operator of the White Mesa Mill located near Blanding, Utah (the "White
Mesa Mill"). The White Mesa Mill is owned by Denison White Mesa, LLC., an affiliate of
DMC. The White Mesa Mill has been duly licensed (the "White Mesa License") to permit the
disposal of Byproduct Material generated as a result of uranium mining and processing by
placement of the Byproduct Material in the White Mesa Mill's tailings impoundment (the
"Tailings Facility").

D. DMC and Denison White Mesa, LLC have the necessary expertise, equipment,
facilities, permits and licenses to safely and lawfully dispose of the Byproduct Material and' to
perform all work required in accordance with the terms and conditions set forth in this
Agreement. Denison White Mesa, LLC is also signing this Agreement as a guarantor of DMC's
obligations hereunder.

E. DMC is willing to accept Byproduct Material from Shipper for permanent disposal in
the Tailings Facility at the White Mesa Mill upon the terms and conditions set forth in this
Agreement.

NOW, THEREFORE, in consideration of the mutual promises, covenants and agreements
set forth in this Agreement, Shipper and DMC agree as follows:

1. AGREEMENT TO ACCEPT BYPRODUCT MATERIAL.

A. The initial term of this Agreement shall be one year commencing April 1, 2007 to and
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including March 31, 2008, unless terminated earlier as hereinafter provided. Upon expiry of the
initial term, this Agreement shall automatically renew each April 1 for additional one year
periods, up to a maximum of four such additional one year periods, on the same terms and
conditions as then in effect, subject to adjustment pursuant to Paragraph 11 hereof, unless, not
less than 60 days prior to any such anniversary date, either DMC or Shipper shall have given
written notice to the other that it does not wish to renew this Agreement or this Agreement has
been terminated in accordance with the provisions contained herein. The term of this Agreement
(the "Term") shall be the initial term plus all such additional one year renewal periods up to a
maximum of four additional periods (i.e., up to March 31, 2012 at the latest).

B. During the Term, unless this Agreement is terminated earlier under Paragraph 14
hereof, Shipper shall ship all of the Byproduct Material of Shipper associated with or now
located at the Project from activities at the Project site, up to a maximum total of 5,000 cubic
yards of Byproduct Material from the Project, to DMC for final disposal at the White Mesa Mill
pursuant to the terms and conditions of this Agreement. A corporate officer of the Shipper will
certify in writing that the Byproduct Material has originated from the Project, and such
certification shall be included in the Bill of Lading delivered to DMC.

C. DMC agrees to accept for final disposal the Byproduct Material of Shipper, as
described herein, which is delivered to the White Mesa Mill pursuant to the terms and conditions
of this Agreement during the Term of this Agreement, up to a maximum total of 5,000 cubic
yards from the Project, unless this Agreement is terminated sooner under Paragraph 14 hereof.

2. ANALYSIS, TRANSPORTATION, SCHEDULING, AND DELIVERY OF
BYPRODUCT MATERIAL.

A. Shipper shall provide and arrange for the transportation of Shipper's Byproduct
Material through a transportation contractor. Any and all Byproduct Material shipped for
disposal shall be transported in bulk in trucks, end dump containers, or in 55 gallon drums or
super sacks. All trucks shall be selfdumping/end dump trucks, and all such drums shall be full of
Byproduct Material and shall be so labeled. Shipper shall require that the transportation
contractor comply with all applicable federal and state transportation regulations. Shipper shall
make a copy of its contract with the transportation contractor available to DMC upon request;
provided, however, that Shipper may first black out pricing and other confidential commercial
information. By releasing a shipment from the Project, Shipper shall be deemed to have
represented and warranted that all information set forth in the forms, reports and logs completed
by Shipper is in accordance with this Agreement, and all applicable laws, rules and regulations.
All deliveries of Byproduct Material to the White Mesa Mill shall be between the hours of 7:30
a.m. and 3:30 p.m., Monday through Friday (excluding holidays in the State of Utah). Shipper
shall schedule loading at the Project accordingly. Shipper shall be responsible for any demurrage
charges resulting from failure to load trucks to ensure that this delivery requirement can be met.
As used herein, "shipment" is defined as any number of drums loaded on one truck or a partial or
one full truckload of Byproduct Material, transported at one time. Scheduling of the shipments
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shall be coordinated with DMC. Shipper shall segregate types of Byproduct Material based on
the categories set forth in Paragraph 10(A) hereof to facilitate determination of quantities being
shipped for disposal and all shipments shall be in compliance with the requirements of Paragraph
5(D) hereof.

B. Shipper shall notify DMC, in writing, thirty days prior to an intended shipment of the
Byproduct Material. Such notice shall include: (1) a detailed description of the content of the
proposed shipment, setting forth with specificity a list of categories or types of Byproduct
Material that it intends to ship to the White Mesa Mill, and; (2) a date when sampling (as
described in Paragraph (C)) of the material proposed for shipment will occur.

C. At its sole expense, Shipper shall provide sample analyses (RCRA TCLP analysis,
natural uranium, Radium-226 and Thorium-230, and other characterizations requested by DMC)
in sufficient detail to enable DMC to confirm the content of the intended delivery of Byproduct
Material. Shipper shall collect and analyze representative samples for each category or type of
Byproduct Material that will be delivered to DMC for disposal. Where the Byproduct Material is
not suited to sample collection (i.e. metals, process equipment, filter media and similar
materials), the Byproduct Material, at a minimum, shall be evaluated in an appropriate manner to
determine the total amount of activity due to Radium-226 in each shipment. DMC reserves the
right to have its representative present when Shipper collects the samples. The samples shall be
sent to a commercial analytical laboratory that is acceptable to both DMC and Shipper. A
corporate officer of the Shipper will certify in writing that the analyses as listed in this Paragraph
2 (C) have been completed for each shipment. An original report of the results of the
commercial analytical laboratory analyses and the Shipper's certification will be provided to
DMC thirty (30) days prior to scheduling the actual delivery of the Byproduct Material.

D. Shipper shall provide DMC with advance notice of the actual date of delivery of the
Byproduct Material two (2) business days prior to such delivery.

E. Unloading at the White Mesa Mill shall occur only in areas designated for unloading
by DMC, and in strict accordance with the procedures established by DMC.

3. REJECTION OF MATERIAL. DMC shall be entitled to reject delivery of any
Byproduct Material or other material of Shipper which, (1) DMC is not authorized to
permanently dispose of at the White Mesa Mill by any term or condition of the White Mesa
License, or by the terms or conditions of any other applicable permit or license, or by any
applicable laws or regulations, or (2) DMC, in good faith, determines it is not the material from
which a sample analysis has been provided to DMC. Upon receipt of notice from DMC of any
such rejection, Shipper will promptly remove any such nonconforming material from the White
Mesa Mill. DMC may also direct the transportation contractor to return the entire load to the
Project. The removal cost, including any demurrage or delay costs incurred by the trucker, and
all of DMC's costs associated with identifying and handling any rejected material shall be paid
for by Shipper. To the extent that DMC has the legal obligation to identify, and to notify
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governmental agencies of any shipment of material (or portion thereof), which DMC believes not
to be in compliance with applicable regulations, DMC shall not be liable to Shipper for any loss
or damage incurred by Shipper because of such identification and notification. DMC shall make
every effort to notify Shipper of such identification and notification in a timely manner. DMC's
right to reject material of Shipper shall continue up to the time that DMC has accepted the
material for permanent disposal at the Tailings Facility. "Permanent disposal" means the actual
placement of the material in the Tailings Facility at the White Mesa Mill. After permanent
disposal, Shipper's Byproduct Material will not be segregated from any other material received
from any other third party or from any of DMC's material. Title to the Byproduct Material shall
pass to DMC upon acceptance of the material by DMC for permanent disposal at the Tailings
Facility.

4. REPRESENTATIONS AND WARRANTIES OF DMC. As material inducements to
Shipper to enter into this Agreement, DMC represents and warrants to Shipper as follows:

A. DMC is a corporation duly organized, validly existing, in good standing under the
laws of the State of Delaware, and is duly qualified and authorized to do business in the State of
Utah.

B. DMC has full corporate power and authority to own its property, carry on its business
as being conducted on the date of this Agreement, and has full authority to enter into and perform
its obligations under this Agreement.

C. The obligations of DMC, which are set forth in this Agreement, are enforceable in
accordance with their terms except as such terms may be limited by bankruptcy, insolvency, or
similar laws affecting the enforcement of creditors' rights generally.

D. The White Mesa Mill facility (i) is not or has not been the subject of response costs as
defined by the Comprehensive Environmental Response, Compensatory, and Liability Act, as
amended, 42 U.S.C. § 9601-9662 ("CERCLA"), or (ii) is not listed, or is not proposed to be
listed, on the National Priority List as defined in CERCLA.

E. The White Mesa License is in full force and effect and permits DMC and Denison
White Mesa, LLC to accept and dispose of Byproduct Materials in accordance with the terms and
conditions of this Agreement.

5. REPRESENTATIONS AND WARRANTIES OF SHIPPER. As material inducements to
DMC to enter into this Agreement, Shipper represents and warrants to DMC as follows:

A. Shipper is a corporation duly organized, validly existing, in good standing under the
laws of the state of its incorporation. Shipper has been duly licensed under the Shipper's
Radioactive Materials License to operate the Project and to generate the Byproduct Material.
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B. Shipper has full corporate power and authority to own its property; to carry on its
business as being conducted on the date of this Agreement, and has full authority to enter into
and perform its obligations under this Agreement.

C. The obligations of Shipper, which are set forth in this Agreement, are enforceable in
accordance with their terms except as such terms may be limited by bankruptcy, insolvency, or
similar laws affecting the enforcement of creditors' rights generally.

D. Each shipment of Byproduct Material to be delivered to the White Mesa Mill for
final disposal in the Tailings Facility will comply with all applicable provisions of Titles 10 and
49 of the U.S. Code of Federal Regulations, Shipper's Radioactive Materials License, the White
Mesa License, and all other applicable regulations, permits and licenses.

E. The Byproduct Material is not and does not contain any hazardous waste as defined in
the Resource Conservation and Recovery Act, as amended, 42 U.S.C. § 6901-6992, or
comparable state laws or regulations. The Byproduct Material has not been transported from any
site or facility which (i) is or has been the subject of response costs or demands for the payment
of response costs as defined in CERCLA, or (ii) is listed, or is proposed to be listed, on the
National Priority List as defined in CERCLA.

6. COVENANTS OF DMC. DMC covenants as follows:

A. DMC shall remain in compliance with its representations and warranties as set forth
in this Agreement during the term of this Agreement.

B. DMC shall maintain, at its expense, during the continuance of the effectiveness of this
Agreement, policies of insurance which provide at least the following types of coverage in at
least the following amounts:

COVERAGE LIMITS

Worker's Compensation Statutory
Employer's Liability $1,000,000 each occurrence
General Liability $2,000,000 combined single limit
Automotive Liability $1,000,000 each accident
(bodily injury & property damage)

C. Worker's Compensation insurance shall contain a waiver of subrogation clause, to the
extent permitted by law.

D. DMC shall, throughout the continuance of the effectiveness of this Agreement,
remain in compliance with the requirements of any federal or state agency for the deposit of
surety bonds, cash funds, or other surety arrangements as required by any such agency, to assure
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it of performance and completion of requirements for reclamation of the White Mesa Mill in
accordance with applicable law and regulations.

7. COVENANTS OF SHIPPER. Shipper covenants as follows:

A. Shipper shall remain in compliance with its representations and warranties as set forth
in Paragraph 5 of this Agreement during the continuance of the effectiveness of this Agreement.

B. Shipper shall maintain or cause the transportation contractor to maintain, at its
expense, during the continuance of the effectiveness of this Agreement, policies of insurance
which name each of DMC and Denison White Mesa LLC as an additional insured, and which
provide at least the following types of coverage in at least the following amounts. Prior to
delivering any Byproduct Material to the White Mesa Mill and, as a condition to doing so, then,
and from time to time during the continuance of this Agreement, Shipper shall furnish to DMC
duly executed certificates of insurance establishing that the required insurance coverage has been
obtained and is being maintained in full force and effect.

COVERAGE LIMITS

Worker's Compensation Statutory
Employer's Liability $1,000,000 each occurrence
General Liability $2,000,000 combined single limit
Automotive Liability $1,000,000 each accident
(bodily injury & property damage)
Automotive Liability $5,000,000
(LSA - Highway Route Controlled Quantity Coverage)

C. Worker's Compensation insurance shall contain a waiver of subrogation clause, to the
extent permitted by law.

D. The Byproduct Material to be delivered to the White Mesa Mill for disposal in the
Tailings Facility will consist of contaminated soil, sand, rocks, demolition masonry, concrete
rubble, filter material, pond liners, processing equipment, piping, pond sludge and other
miscellaneous material and equipment. No separate pieces of any material shall exceed 30 cubic
feet in volume, with no single dimension greater than six feet. Any and all material containing
void space of one cubic foot or greater, except open-ended steel piping, shall be opened by
Shipper such that the void space can be filled during disposal, or the material shall be crushed by
Shipper such that the remaining void space is less than one cubic foot. No partially filled drums
shall be shipped, and Shipper shall crush any empty drums that are shipped for disposal.
Materials of a friable nature, such as PVC or fiberglass, shall be crushed or chipped by Shipper
to reduce void space. Byproduct Materials saturated with liquid will not be shipped. No rebar or
other sharp objects shall be protruding from concrete or cement type of rubble. Any deviation
from these requirements must be approved in writing by DMC prior to transporting such
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materials. The Byproduct Material is expected to include the radionuclides Radium-226,
Thorium-230, and natural uranium. The Radium-226 levels will not exceed 6,000 pci/gram, and
total radioactivity will not exceed 6,000 pci gross alpha activity per gram, and sample reports
showing radioactivity levels shall be included with the Bill of Lading delivered to DMC for each
shipment.

E. With each shipment of the Byproduct Material to the White Mesa Mill, Shipper shall
execute and deliver to DMC (or the transporter, as appropriate) a Bill of Lading and Material
Release Authorization, and the information provided on such shall be true and accurate in all
respects.

8. INDEMNIFICATION BY DMC. DMC shall indemnify, defend, and save harmless
Shipper and its officers, employees, and agents against all liability whatsoever, including all
costs and expenses Shipper and its officers, agents, and employees may incur, including without
limitation by reason of enumeration, claims asserted against Shipper by any employee of DMC,
environmental response costs, clean up costs, governmental fines, costs of settlement, and
reasonable attorney's fees which in any way relate to or arise out of or are incurred in connection
with any of the following: a breach by DMC of its representations, warranties or covenants made
in this Agreement, the failure of DMC to comply with the terms and provisions of the White
Mesa License and/or any state issued permits, or other applicable federal and state statutes or
regulations, or the disposal of any Byproduct Material at the White Mesa Mill provided that the
Byproduct Material conforms in all material respects to the terms of this Agreement and the data
supplied on any of the reports, logs or forms provided by Shipper.

9. INDEMNIFICATION BY SHIPPER. Shipper shall indemnify, defend, and save
harmless DMC, Denison White Mesa, LLC. and their respective officers, employees, and agents
against all damages and liability whatsoever, including all costs and expenses that DMC,
Denison White Mesa, LLC. and their respective officers, agents, and employees may incur,
including without limitation, loss of profits or revenues, claims asserted against DMC or Denison
White Mesa, LLC. by any employee of Shipper, environmental response costs, clean up costs,
governmental fines, costs of settlement, and reasonable attorney's fees which in any way relate to
or arise out of or are incurred in connection with the disposal of any Byproduct Material
delivered to the White Mesa Mill from Shipper, if such damages or liability, in any way
whatsoever, results from the failure of the Byproduct Material to conform to the terms of this
Agreement or the data supplied on any of the reports, logs or forms provided by Shipper, or said
shipment fails to meet applicable standards prescribed by the Department of Transportation, or
any other federal or state governmental agency, having jurisdiction over such matters, or which
are related to breaches by Shipper of its representations, warranties or covenants made in this
Agreement, or the failure of Shipper to comply with the terms and provisions of the Shipper's
Radioactive Materials License, and/or any other permits or other applicable federal and state
statutes or regulations, regardless of whether title to the Byproduct Material has passed to DMC
under the terms of this Agreement.
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10. PAYMENTS AND FEES. For all the Byproduct Material delivered to and disposed of
by DMC, Shipper shall pay DMC as follows:

A. Subject to the provisions of Section 11 hereof, Shipper shall pay DMC within thirty
(30) days of receipt of an invoice therefor, the following disposal fees for quantities of Byproduct
Material delivered for disposal, as indicated below:

(i) For Byproduct Material consisting of soils, sand, gravel, rock, concrete rubble
within size specification, and masonry-type demolition material: $100.00 per ton.

(ii) For Byproduct Material consisting of unpackaged pond sediments, PVC,
fiberglass and process equipment and other miscellaneous items: $120.00 per ton.

(iii) For Byproduct Material consisting of packaged or drummed demolition and
processed waste, including PVC, fiberglass, ion exchange resin, process
equipment, and other miscellaneous items not included as bulk material: $140.00
per ton.

(iv) An unloading charge of $45.00 per hour, or any part thereof, not to exceed $135,
will be made for unloading of each shipment at the White Mesa Mill.

(v) A decontamination charge of $150 per shipment for decontamination of the truck
and container to meet the applicable NRC release standards as listed in Table 1 of
the NRC "Guidelines for Decontamination of Facilities and Equipment Prior to
Release For Unrestricted Use or Termination Of Lici-fises F6rBpr6&iict, SSouce,
or Special Nuclear Material," (May 1987) and the applicable Department of
Transportation regulations contained in 49 CFR Part 173. DMC uses high-
pressure water to decontaminate equipment. In the event additional
decontamination equipment or methods are required, additional charges will be
applied equal to the cost for such additional decontamination reagents, man-hours,
and equipment plus a fee of 10% thereon.

(vi) Any truckload consisting of any combination of both A(i) and A(ii) will be
charged at the rates provided in A(ii).

(vii) Any truckload consisting of any combination of either A(i), A(ii) and A(iii) will
be charged at the rates provided in A(iii). As used herein, "ton" shall mean 2,000
pounds. The determination of "cubic feet" shall be based on the shipping
container volume.

DMC will provide Shipper with a copy of DMC's scale ticket to support DMC's weight
measurement and subsequent invoice.
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B. The Utah State Radioactive Waste Tax applicable to the Byproduct Material disposed
of at the White Mesa Mill shall be paid by Shipper.

C. All sales and use taxes, that are applicable to the services covered herein, shall be paid

by Shipper.

11. FEE REVIEW AND INCREASE.

A. Any material increase of DMC's costs of operation, due to regulatory requirements,
shall be charged to the Shipper, in a fair and reasonable proportion, from the date a particular
requirement becomes effective; provided, however, that DMC shall give Shipper at least 60 days
advance notice of any such increase and the increase shall only apply to shipments made after the
expiration of such 60 day notice period.

B. On each anniversary of the date hereof, during the Term, the fees set out in Paragraph
lOA, as they may have been previously adjusted pursuant to this Section 11, shall be adjusted by
multiplying each such fee by the sum of 1 plus the percentage increase in the Price Index over
the 1 year period ending on the date of such adjustment.

For the purpose of this Paragraph IlB, the term "Price Index" shall mean the General
Producer's Price Index for Finished Goods as published by the United States Department of
Labor, Bureau of Labor Statistics for theclosest month ending prior to the adjustment dates.

12. INSPECTIONS. Shipper's representatives, as designated to DMC in writing, shall have
the right to inspect DMC's White Mesa Mill facilities which are related to receipt, handling, and
disposal of the Byproduct Material, at reasonable times and frequency designated by DMC, and
upon at least seven days written notice from Shipper. Shipper shall also have the right to inspect,
upon reasonable notice, DMC's licenses and permits to receive, handle and dispose of Byproduct
Material at the White Mesa Mill facility. Such inspections shall be at the sole cost and risk of
Shipper's participating representatives, and shall not interfere with DMC's operations at the
White Mesa Mill.

13. SAFETY. Shipper, its employees, all its contractors and subcontractors ("Shipper's
Personnel"), shall abide by all health, safety, and security rules and regulations in force at the
White Mesa Mill, or on any property controlled by DMC or Denison White Mesa, LLC. while
they are present on the premises. Shipper shall indemnify and hold harmless DMC and Denison
White Mesa, LLC. for any loss or damages, including reasonable attorney's fees, suffered by
DMC or Denison White Mesa, LLC. resulting from the failure of Shipper's employees,
contractors or subcontractors to comply with the terms of this Paragraph 13.

14. TERMINATION.

A. This Agreement may be terminated by notice from either party in the event of
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substantial failure by the other party to fulfill its obligations through no fault of the terminating
party, provided that no such termination may be effected unless the other party is given not less
than 15 business days written notice (delivered in person or by certified mail, return receipt
requested) of intent to terminate, during which time the default may be cured and the Agreement
reinstated.

B. If termination is caused by default of Shipper, Shipper shall pay DMC all sums due
hereunder, through the date of termination.

C. In the event termination is caused by default of DMC, DMC will reimburse Shipper
for all sampling and characterization costs incurred for any pending shipments and any
transportation costs incurred for pending shipments.

D. In the event any one party shall have declared force majeure, as cited in Paragraph 25
herein, for any event or events cumulating over 60 days, the other party may terminate this
Agreement by five days written notice.

15. CONFIDENTIALITY. DMC and Shipper shall endeavor to keep this Agreement and the
terms and conditions contained herein confidential and shall not disclose same to third parties
without the other party's prior written consent, which will not be unreasonably withheld, unless
such disclosure is required pursuant to applicable law or regulation, including tax and securities
laws and regulations, or for the purposes of the financing of either party or any of its affiliates.
Either party may make such disclosures as it deems appropriate to affiliates, employees, agents,
contractors or prospective purchasers, lessees or assigns, provided that any such persons are
advfised of this confidentiality-clause and agree to be bound by it.

16. NOTICES. Except as specifically provided to the contrary in this Agreement, any notices
or communications permitted or required hereunder shall be deemed properly transmitted when
delivered in person or sent by mail, telecopy, or any other form of written communication,
addressed to the respective party at the addresses listed below or at such other address as either
party may notify that other in writing in accordance with the provisions of this Paragraph.
Notices shall be deemed to have been given on the date of receipt.

IF TO DMC OR DENISON WHITE MESA LLC:

Denison Mines (USA) Corp.
Independence Plaza, Suite 950
1050 Seventeenth Street
Denver, Colorado 80265
Phone: (303) 628-7798
Fax: (303) 389-4125
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IF TO SHIPPER:

URI, Inc.
711 N. Carancahua Street, Suite 600
Corpus Christi, TX 78475
Phone: (361) 883 - 3990
Fax: (361) 884 - 6744

17. SURVIVAL OF OBLIGATIONS. As provided in this Agreement, the obligations,
representations and warranties of each party to the other, which are to be performed after
termination, shall survive the termination of this Agreement regardless of the cause of
termination.

18. GOVERNING LAW AND VENUE. This Agreement shall be governed by and
construed in accordance with the laws of the State of Colorado.

19. INUREMENT. The terms and provisions of this Agreement shall be binding upon and
inure to the benefit of the parties hereto, their successors, and permitted assigns. Provided,
however, neither party shall assign or transfer any of its rights or obligations under this
Agreement except with the prior written consent of the other party, and the written assumption
by the transferee of all of the obligations of such assigning party in a form satisfactory to the
other party. Either party's consent to one transfer shall not operate as a waiver of such party's
rights as to any subsequent transfer or any subsequent transferee.

20. COMPLETE AGREEMENT AND AMENDMENT. ThisAgreement constitutes--tfhefll
and complete understanding of the parties with respect to the subject matter hereof and
supersedes any prior agreement, oral or written, relating thereto. This Agreement shall not be
amended except in writing, signed by both parties, unless otherwise provided for within this
Agreement. The parties hereto agree that any amendments that may be necessary to achieve or
maintain compliance with any regulatory program that may apply to the subject of this
Agreement shall be made as soon as practicable, provided, however, either party may elect to
terminate this Agreement rather than agree to any amendment unless such amendment applies to
Byproduct Material already disposed of at the White Mesa Mill, in which case the necessary
amendment shall be made.

21. HEADINGS. The paragraph headings used in this Agreement are for convenience only,
and shall not be deemed part of this Agreement nor used in its interpretation or construction.

22. ARBITRATION. Any controversy or claim arising out of or relating to this Agreement
or the breach thereof shall be resolved in accordance with the Commercial Arbitration Rules of
the American Arbitration Association by one arbitrator. The selection of the Arbitrator shall be
in accordance with such rules. The Arbitrator's decision shall be final and binding upon the
parties hereto; and judgment upon the award may be entered in any court having jurisdiction.
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The parties shall each pay one-half of the fees and expenses of the Arbitrator except for all fees
and expenses of its own witnesses and counsel. The arbitration shall be held in Corpus Christi,
Texas. Disputes shall not interrupt operations or other actions contemplated herein.

23. COSTS AND ATTORNEY FEES. Except to the extent that such will be considered
liquidated damages payable to Shipper under Paragraph 24 and/or to the extent a matter is
submitted to arbitration under Paragraph 22, if it is necessary for either party to obtain legal
representation to enforce any provision of this Agreement, the non-prevailing party agrees to
bear the court costs and reasonable attorney fees of the prevailing party.

24. LIMITATIONS OF REMEDY. The parties agree that neither party shall be liable for
any incidental and/or consequential damages of any nature claimed by the other party. If DMC
is unable for any reason, except as a result of a breach of this Agreement by Shipper or an event
of force majeure, to accept delivery and dispose of Byproduct Material of Shipper, Shipper's sole
remedy in such an instance shall be a refund of any advance payments and costs incurred by
Shipper for pending shipments, including transport costs from the Project to the White Mesa Mill
and from the White Mesa Mill to the Project or another licensed disposal facility. Refund of
such amount shall be considered as constituting liquidated damages, including any and all
incidental and/or consequential damages that might be claimed by Shipper. The parties agree that
such a refund is reasonable compensation, and not a penalty, for the reason that actual damages,
if any that might be sustained by Shipper are uncertain and would be difficult to ascertain.

25. FORCE MAJEURE. Except for both parties' indemnification, the obligations of
confidentiality and Shipper's obligations to make payments, the obligations of either party shall
be suspended to teextent,-and-for the period that perforniance--i-s-pre-ventFe-d-b-y any cause,
whether foreseeable or unforeseeable, beyond its reasonable control, including, without
limitation, labor disputes (however arising and whether or not employee demands are reasonable
or within the power of the party to grant), acts of God; laws, regulations, orders, proclamations,
instructions or requests of any government or governmental entity whether federal, state or local;
acts of war or conditions arising out of or attributable to war, whether declared or undeclared,
terrorism, riot, civil strife, disobedience, insurrection or rebellion, fire, explosion, earthquake,
storm, flood, sink holes, drought or other adverse weather condition, or any other cause whether
similar or dissimilar to the foregoing, but specifically excluding increases in the costs of
transportation or handling of Byproduct Materials. The affected party shall promptly give notice
to the other party, as appropriate of the suspension of performance, stating therein the nature of
the suspension, the reasons therefor, and the expected duration thereof. The affected party shall
resume performance as soon as reasonably possible.

26. BOOKS AND RECORDS. Each party shall keep complete and accurate books and
records respecting all matters covered by this Agreement, including without limitation, records of
the quantities and disposition of all Byproduct Materials, which shall be open for inspection by
the other party during business hours.
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IN WITNESS WHEREOF, the parties have caused this Agreement to be executed by
their duly authorized representatives as of the day and year first set forth above.

DENISON MINES (USA) CORP.

By: __.... _

By signing below, Denison White Mesa, LLC fully and co nally guarantees the timely
and complete performance of all of DMC's obligations under this Agreement.

Denison White Mesa, LLC

Byy : _

Title: ?,-,s > & ,..-r--
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6. Wellfield Decommissioning

a. Introduction and Description

The Wellfield Decommissioning Budget includes the cost estimates for removing
wellfield equipment from the Churchrock Section 8 site. All equipment that was used to
circulate leach solution such a pumps and piping is assumed to be contaminated for the purpose
of developing the RAP budget and would be disposed in an U.S. NRC licensed waste disposal
facility. All structures are considered non-contaminated and would be disposed of in a landfill.

After ground water restoration is complete, all well houses, header houses, laterals, and
pipelines will be removed. The budget contemplates costs for disassembly, or demolition,
loading, transportation and disposal at a NRC licensed facility2 or to the Red Rock landfill.
Any vegetation, which has been disrupted, will be disked and re-seeded.

b. Budget Assumptions

The Wellfield Decommissioning Budget is formatted with the underlying assumptions
integrated into the tabulation. The budget figures distinguish individually costs associated with
break down, excavation, removal, loading, transportation and disposal costs.

Lateral and piping lengths were estimated from the COP schematic Figure 1.4-8. Unit
cost calculations are shown in Attachment E-6-2. Well tubing decommissioning costs assumed
nominal tubing lengths of 600 feet and 40 existing wells. This quantity of wells is what is
needed to supply adequate water to the restoration operations. Other wellfield 0 & M costs are
covered in the groundwater restoration budget.

The Wellfield Decommissioning Budget was developed with the assumption that all
labor is contracted at a rate of $120 per day or $15 per hour. These are reasonable contract labor
rates. Estimate labor time requirements are based on best professional judgment. Management
will be provided from the site staff who will be available six months after restoration.

After all of the wellfield equipment is removed the entire wellfield area will be surveyed
to assure that no residual contamination remains on the soil. Surveys will be conducted
according to the according to the Procedure shown in Attachment E-6-2, and the hot spots are
picked up and disposed of at a NRC licensed facility. The on site management described above
would conduct these surveys.

Piping will be reduced in volume as indicated in the budget. Pipe volume calculations
are shown in attachment E-6-2. The smaller diameter wellfield pipe and well tubing will be
crushed. Larger diameter pipe will be cut into quarter strips for volume reduction. No credit is

2 For the purpose of this budget cycle, HRI assumed that the NRC licensed site would be the IUC White Mesa Mill

near Blanding Utah. Projected unit disposal costs at the White Mesa Mill and the Red Rocks landfill are described
in Attachment E-5-2.
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given for reduction in the size of pumps, the dryer, the reverse osmosis equipment or the brine
concentrator. No credit is given for salvage value.

For demolished tankage and pipe transportation and disposal costs, a 50% void factor
was included in all volume calculations. All disposal was priced at the bulk rate as shown in
Attachment E-5-2.A contingency was included for health and safety supplies such as disposable
uniforms and respirators.

The total cost wellfield decommissioning is projected to be $120,402.



ATTACHMENT E-6-1
WELLFIELD DECOMMISSIONING BUDGET
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Section 8 Wellfield Buildings and Equipment Removal and Disposal

Description Unit Total
Wellfield Piping

Assumptions:
Total length of piping (ft) 71120
Labor included in per foot costs

A. Removal and loading
Wellfield piping removal unit cost ($ift of pipe) 0.36

Subtotal wellfield piping removal and loading costs $25,603
B. Pipe crushing

Number of operators 2
Operator hourly rate $15
Feet pipe per hour 300

Subtotal crushing cost $7,112
C. Transport and disposal costs (NRC-licensed facility)

Average diameter of piping (inches) 2
Crused volume (fi/ft) 0.012
Crushed volume total (fW) 873
Volume for disposal assuming 100% void space (fd) 1746
Transportation and disposal unit cost ($/f0) $3.85

Subtotal wellfield piping transport and disposal costs $6,720
Wellfield piping costs per wellfield
Total wellfield piping costs $39,436

II. Well Pumps and Tubing
Assumptions:

Ongoing pump and tubing removal costs included under
ground water restoration labor costs

40 production wells contain pumps and tubing
A. Pump and tubing transportation and disposal

Number of production wells 226
Number of injection wells 215

1 Pump volume
Number of production wells with pumps 40
Average pump volume (fP) 1
Pump volume per wellfield (f?) 40

2 Tubing volume
Assumptions:

Average tubing length/wellfield based on average
well depth minus 600 feet

Number of production wells with tubing 40
Average tubing length per well (ft) 600
Tubing length per wellfield (ft) 24000
Diameter of production well fiberglass tubing (inches) 2
Crushed volume reduction (ff/ft) 0.012
Wellfield pipe volume w 100% void 589

Volume of pump and tubing (f?) 629
Volume for disposal assuming 50% void space (fl) 944
Transportation and disposal unit cost ($1f?) $3.85

Subtotal pump and tubing transport and disposal costs $3,632.76
Pump and tubing costs per wellfield $3,632.76
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III. Buried Trunkline
Length of trunkline trench (ft) 25800
A. Removal and Loading

Main pipeline removal unit cost ($ift of trench) $0.42
Subtotal trunkline removal and loading costs $10,870

B. Pipe cutting
Number of operators 2
Operator hourly rate $15
Feet pipe per hour 100

Subtotal cutting cost $7,740
C. Transport and disposal costs (NRC-licensed facility)

1 10" HDPE trunkline
Piping length (ft) 5700
Inj and ext length 11400

Cut volume (ft
3
/ft) 0.14

Cut volume (ft
3
) 1596

2 14" HDPE trunkline
Piping length (ft) 7200
Inj and ext length 14400
Cut volume (ft/ft) 0.24

Cut volume (fl?) 3413
Total trunkline chipped volume (f?) 5009
Volume for disposal assuming 50% void space (1) 7513

Transportation and disposal unit cost ($/f?) $3.85
Subtotal trunkline transport and disposal costs $28,926

Trunkline decommissioning costs $47,536

IV. Well Houses
Total quantity 40
Average well house volume (f?) 12.5
A. Removal

Total volume (if) 500
Demolition unit cost per WDEQ Guideline No. 12 ($Ifl) $0.15

Subtotal well house demolition costs $76
B. Survey and decontamination

Assumptions:
Cost per well house $5

Subtotal Survey and decontamination costs $200
C. Disposal

Total volume (yd3) 19
Volume for disposal assuming 10% void space (cy) 20
Unrestricted disposal cost of 26.7 $/yd3 $27.00

Subtotal unrestricted disposal costs $530
Well house removal and disposal per wellfield $806
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VI. Header Houses
Total quantity 11
Average header house volume (f) 1600

A. Removal
Total volume (ft) 17600
Demolition unit cost per WDEQ Guideline No. 12 ($/f?) $0.15

Subtotal building demolition costs $2,675
B. Survey and decontamination

Assumptions:
Cost per header house $200

Subtotal survey and decontamination costs $2,200
C. Disposal

Total volume (cy) assume 10% building volume 65
Volume for disposal assuming 10% void space (cy) 72
Unrestricted disposal cost of 26.7 $/yd3 $27.00

Subtotal on-site disposal costs $1,936
Header house removal and disposal costs per wellfield $6,811

V. Soil
Assumptions:

Acres of wellfield. 40
Surveys by staff.
Depth of contaminated soil (in) 2
Percent of wellfield contaminated 1
Soil analysis each $100

A. Survey costs
100 soil sample analysis $10,000
Flags, and supplies $1,000

Subtotal survey costs $11,000
B. Disposal costs

Backhoe one week $1,510
Volume to disposal 2904
NRC disposal unit cost (ft3) $3.85

Subtotal NRC-licensed facility disposal costs $11,180
Wellfield soil D & D costs $22,180

TOTAL WELLFIELD BUILDINGS AND EQUIPMENI
REMOVAL AND DISPOSAL COSTS $120,402
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WELLFIELD PIPING REMOVAL

Assumptions:

1. Trenching with backhoe at 1500 ft/day
2. Pipeline extraction and backfilling with backhoe at 1500 ft/day
3. Backhoe rental: $750/week
4. Fuel cost: $9/operating hour
5. Backhoe operation requires 1 worker at $15/hour
6. Pipeline extraction requires 2 worders at $15/hour (in addition to trackhoe operator
7. Operating schedule: 8 hrs/day, 5 days/week

Wellfield Pipeline Removal Costs per ft of Pipe

Equipment & Fuel
Weekly Daily Hourly Per Foot

Backhoe $550.00 $110.00 $13.75 $0.07
Fuel $72.00 $9.00 $0.05

Labor
Backhoe operator $120.00 $15.00 $0.08
Pipeline Extractors (2) $240.00 $30.00 $0.16

Totals $67.75

Total Per Foot Cost $0.36

71120 feet of pipe removed. $25,698.03



MAIN PIPELINE REMOVAL

Assumptions:

1. Trenching with trackhoe at 1,500 ft/day
2. Pipeline extraction and backfilling with trackhoe at 1500 ft/day
3. Trackhoe rental: $1600/week
4. Fuel cost: $9/operating hour
5. Trackhoe operation requires one worker at $15/hour
6. Pipeline extraction requires 2 workers at $15/hour (in addition to trackhoe ope
7. Pipelines removed simultaneously
8. Includes removal of manholes
9. Operating schedule: 8 hours/day, 5 days/week

Main Pipeline Removal Costs per ft of Pipe

Equipment & Fuel
Weekly Daily Hourly Per Foot

Trackhoe $1,200.00 $240.00 $30.00 $0.16
Fuel $72.00 $9.00 $0.05

Labor
Trackhoe operator $120.00 $15.00 $0.08
Pipeline extractors (2) $240.00 $30.00 $0.16

Total Per Foot Cost $0.45

26800 feet of pipe removed. $12,006



Pipe Wall Volume Data

Outside Diameter (in)
2

2.5
3

3.5
4

4.5
5

5.5
6

6.5
7

7.5
8

8.5
9

9.486
9.5
10

10.5
10.75

11
11.5
12

12.353
12.5
13

13.5
14

14.5
15

15.5

Area Inside OD (ft2)
0.022
0.034
0.049
0.067
0.087
0.110
0.136
0.165
0.196
0.230
0.267
0.307
0.349
0.394
0.442
0.491
0.492
0.545
0.601
0.630
0.660
0.721
0.785
0.832
0.852
0.922
0.994
1.069
1.147
1.227
1.310

Wall Volume SDR17 (ft3/ft)
0.012

0.018

0.140

0.237

Wall Tk
14" SDR 17
10" SDR 17

0.824
0.632



Hydro Resources, Inc.

PLANT SIGHT AND WELLFIELD CLOSEOUT AND REQUEST FOR
LICENSE TERMINATION

Purpose

This document is HRI's Standard Procedure for sampling, surveys, and documentation
methods for the final decontamination of the Churchrock/Crownpoint sites and is
intended to be an integral part of the ChurchrocklCrownpoint sites Churchrock Section
8/Crownpoint Plant Restoration Action Plan.

Standards

The standard by which HRI will measure final decommissioning is the NRC adopted
soil limits for radium-226 or radium-228 as described below.

The concentration of radium-226 or radium-228 in soil averaged over any 100 square
meters (M2) shall not exceed the background level by more than:

A. 5 picocuries per gram (pCi/g) averaged over the first 15 centimeter (cm) of soil
below the surface; and

B. 15 pCi/g averaged over 15-cm thick layers of soil more than 15 cm below the
surface.

Instrumentation

When performing close out surveys, HRI will use a general-purpose survey meter such
as a 1-inch by 1-inch sodium iodide probes in conjunction with an appropriate rate
meter or other appropriate instrumentation, such as microroentgen meters. The chosen
instrument will be appropriately calibrated and a daily efficiency check will be
performed to assure the instrument is working properly. Shielding of the instrument
may be used to eliminate background interference of measurements. All
measurements will be taken at ground surface.

Survey and Sampling Procedures

A. Preliminary Survey Design

A grid spacing of 10 meters will be used on all affected areas. The survey technician
along the entire length of the line will survey each grid line with readings recorded at
10-meter intervals.



Background radiation levels will be established by surveying areas adjacent to the
survey area, which are not affected by facility operations. The survey locations,
result, date, check source ID, and name of surveyor will be recorded in the field notes.
Anomalously high survey readings will trigger sampling of the soil at the "hot spot"
location.

Random samples will be collected from the survey area, with a minimum of three
samples per acre. Any hot spots found during the first survey iteration will be
decontaminated and then resurveyed. The final survey iteration will document the
decontamination of those areas found to be contaminated in preceding survey
iterations. The purpose of the survey program is to verify that soil limits for radium-226
or radim-228 is not exceeded.

B. Sampling Procedures

HRI's survey and sampling program will cover all areas within the license area
including plant sites, previous wellfield locations and those locations adjacent to
previous wellfields. During the first iteration of the close-out survey HRI will obtain a
number of meter readings in the field, accompanied by soil samples at the same
location to be analyzed in the laboratory for radium 226. Meter readings and soil
samples taken at regular increments over the range found at the sight will be obtained.

Soil sample locations will be staked and marked for subsequent reference as
necessary. The samples will be cored using a 4-inch barrel auger to a depth, as
measured in place, of 0-15 cm. Where appropriate, a second lift will be taken to a
depth, as measured in place, of 15-30 cm. Any vegetation and stones will be removed
and the soil will be placed in a ziploc bag with the project site, project area, date, time,
sampler, sample type, and sample ID clearly marked.

Cross contamination of the soil samples will be prevented by cleaning the auger after
bagging each soil core.

Chain of Custody, recording the information on the label and any field measurements,
or other data will be completed and then the samples will be delivered to a commercial
laboratory.

Following laboratory analysis, the meter readings and the laboratory results will be
compared as shown in the hypothetical example below. With the laboratory and survey
site correlation available, HRI will develop a calibration curve for the purpose of
determining what levels of activity measured by survey meter correspond to actual
concentration in soil. Hypothetical data and the resulting calibration curve are shown

' A hot spot is considered to be an area with a reading equal to or greater than the background multiple
based on correlation of the laboratory instrument readings or an area with a radionuclide concentration
sufficiently high such that the average for the 100-m2 area will exceed the soil contamination limits.

I



below. Site data will define the actual remediation targets, however based on past
experienced it is anticipated that survey meter gamma radiation levels that are 2 - 3
times background will indicate Ra-226 2 levels above levels 5-pCi/g and trigger further
remediation effort.

CPM Ra-226 X-Bkg.
pCi/g

2000 1 1
3000 1.9 1.5
4000 3.1 2
5000 3.9 2.5
6000 5 3
7000 5.9 3.5
8000 7.1 4
9000 7.9 4.5
10000 9 5
11000 10.1 5.5
12000 11.1 6
13000 11.9 6.5
14000 13.3 7
15000 13.9 7.5
16000 15 8
17000 16.5 8.5
18000 17.8 9
19000 18 9.5
20000 18.5 10

HRI will average the concentrations of radium-266 over the first 15 cm of soil below the
surface in a 100-M 2 area. In soil more than 15 cm below the surface, the concentrations
may be averaged in 15-cm layers in a 100-M2 area. HRI will, at a minimum, sample the
initial 15-cm layer (0-15 cm) and the second 15-cm layer (15-30 cm) if concentrations in
the initial 15-cm layer indicate deeper sampling is necessary. A minimum of five
samples from each layer will be collected within the 100- M 2 area and composited for
analysis.

2



Survey Meter/Sample Correlation
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When sampling a contaminated area, which is less than 100 M2, the hot spot will be
sampled as part of a single 100-m2 area. If contamination occurs in long narrow strips,
1 meter wide or less, HRI may divide the contaminated area into more than one
sampling area of 100 m2 each. The dimensions of the sampling area will not be
narrower than 5 meters on any boundary.

All areas, which are surveyed and sampled, will be accurately identified on a scaled
map of both the Churchrock and Crownpoint sites. The site plan will include, but not be
limited to, accurate property boundaries, fences, all state, county, and private roads,
location of all existing facilities, delineation of all wellfields, a north arrow, the related
graphic scale, and all pertinent information found in typical site plans. A qualified
laboratory will analyze all samples.
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Request For NRC Confirmation Survey and Sampling

When the HRI is confident that the Churchrock and Crownpoint sites are acceptable for
release for unrestricted use, a written request asking for release for unrestricted use
will be submitted to the NRC. The information discussed above will be submitted in a
comprehensive report accompanied by survey and sample results that show that
contamination is less than the limits specified above

The report with the request asking for release for unrestricted use will contain the
following information.

A. A scaled survey map as described above, which provides coordinates of the area
surveyed.

B. A narrative describing the conditions before decommissioning.

C. A narrative describing each phase of the cleanup as follows:

1. Churchrock wellfield - surveyed areas, recorded results,decontaminated hot spots, disposed of contaminated soil,

final conditions.

2. Churchrock Satellite! -equipment decontaminated, removed
and disposed, break-up pad discussion, decontamination of
pad discussion, dispose of clean concrete, disposed
contaminated material resulting from pad cleanup (including
equipment), survey of plant area, decontaminated soil in
plant area and soil which was beneath the pad, disposal of
contaminated soil.

d. Crownpoint Process Plant -equipment decontaminated,
removed and disposed, break-up pad discussion,
decontamination of pad discussion, dispose of clean
concrete, disposed contaminated material resulting from pad
cleanup (including equipment), survey of plant area,
decontaminated soil in plant area and soil which was
beneath the pad, disposal of contaminated soil.

e. Zamzow Wellfield - surveyed areas, recorded results,
decontaminated hot spots, stockpiled and/or disposed of
contaminated soil, final conditions.

4. Any unusual or other discussion topics.

4



DEPARTMENT OF ENVIRONMENTAL QUALITY
LAND QUALITY DIVISION

GUIDELINE NO. 12

STANDARDIZED RECLAMATION
PERFORMANCE BOND FORMAT AND COST

CALCULATION METHODS



TABLE OF CONTENTS

INTRODUCTION ...............................................

APPLICABLE WEQA STATUTES AND LQD RULES AND REGULATIONS ....... iii

I. COST EXPLANATION FOR ITEMS USED IN STANDARDIZED RECLAMATION
BOND COSTS ............................................. I
Table D-1. Operating Costs and Adjusted Costs ($/Hour w/o Operator) For Equipment

in This Standardized Bond Format ....................... 2
Table D-la. Purchase Price, Lease Cost, and Operating Costs for 56 CY Electric Shovel

and 793C Trucks .................................. 3
Table D-2. Abbreviations Used in This Standardized Bond Format

.. .. .. . .. ........ .. . . . . . . .. ..... . . . .. ..... . 4

II. STANDARDIZED RECLAMATION BOND FORMAT ................... 4
A . Area Bond ........................................... 4

1. Introduction ..................................... 4
2. Backfill ........................................ 4
3. Rough Grade Backfill ............................... 5
4. Final Grade Backfill ................................ 5

B. Incremental Bond ...................................... 5
1. ,Introduction ..................................... 5
2. Native Topsoil Removal From Borrow and/or Backslope Areas ..... 5
3. Native Overburden Removal From Borrow and/or Backslope Areas . . 5
4. Miscellaneous Overburden Redistribution ................... 5
5. D em olition ...................................... 6
6. Removal of Monitoring Structures and Other Miscellaneous Items ... 6
7. Scarification or Ripping of All Compacted Surfaces ............ 6
8. Topsoil Redistribution on All Disturbed Areas ................ 7
9. Revegetation of All Disturbed Areas ...................... 7
10. Reclamation Status and Bond Liability Status of All Lands Within the

Perm it A rea ..................................... 7
a. Land Status Categories .......................... 7
b. Line Item Bond Costs .... ......................... 8

11. Coal Drilling ...................................... •. 11
12. M iscellaneous Items ................................ 11
13. Unknown Costs .................................. 13
14. References ........ ............................. 13
15. M aps ......................................... 13

IM . APPENDICES ............................................ 13
Appendix A . .............................................. 14

DE 3/98 i



Appendix B ....
Appendix C ....
Appendix D ....
Appendix E ....
Appendix F ....
Appendix G ....
Appendix H ....
Appendix I ....
Appendix I1 ...
Appendix J ....
Appendix K ....
Appendix L ....
Appendix M ...
Appendix N ....
Appendix 0 ....
Appendix P ....
Appendix Q ....

17
20
23
25
27
29
30
31
32
33
34
35
36
37
37
38
39

DE 3198 ii



INTRODUCTION

This document is a Guideline only. Its contents are not to be interpreted by the
applicant/permittee or Wyoming Department of Environmental Quality (WDEQ) staff as
mandatory. This Guideline intends to assist applicants/permittees in understanding and attaining
the requirements of the Wyoming Environmental Quality Act (WEQA) and Land Quality Division
(LQD) Rules and Regulations addressing bonding topics.

This Guideline was developed as a joint project of the Wyoming Mining Association (WMA)
Reclamation Subcommittee and the LQD. The LQD has and intends to selectively and
periodically publish updated versions of the Cost Calculation Methods as contained in the various
Appendices.

APPLICABLE WEQA STATUTES AND LQD RULES AND REGULATIONS

This is a general summary of items from the WEQA.

W.S. §35-11-417:
Outlines some general provisions applying to initial bond and renewal bond values.
This statute outlines the concept of Partial Bond Release.

W.S. §35-11-418:
Outlines accejtable bond vehicles.

W.S. §35-11-423:
Outlines procedures for bond release for coal and other mineral pennittees.

W.S. §35-11-411(d):
Authorizes the WDEQ Director to establish the bond amount based upon
information submitted in the annual report, an inspection and other materials.

These items in LQD Rules and Regulations have some applicability to bonding.

Coal Rules and Regulations, Chapter 1, Section 2.(k) and Noncoal Rules and Regulations,
Chapter 1, Section 2.(i) defines bond.

Coal Rules and Regulations, Chapter 2, Section 3.(b)(xxi) requires that shared structures
be cross-referenced in the bonds of applicable coal permittees.

Coal Rules and Regulations, Chapter 4, Section 2.(d)(ix) establishes a minimnum ten (10)
year bond period for coal permittees.

Coal Rules and Regulations, Chapter I 1 and Noncoal Rules and Regulations, Chapter 6
outlines definitions and procedures for the self-bond program.
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Coal Rules and Regulations, Chapter 12 applies exclusively to coal permittees. Section
2.(a) defines the Area and Incremental Bonds. Section 2.(b) elaborates further bond data
requirements. Section 2.(d) explains the liability areas and periods for the Area and
Incremental Bonds. Section 2.(e) distinguishes among and establishes procedures for bond
adjustments versus bond reductions versus partial bond releases. Sections 2.(f) through
(h) address requirements for specific bond vehicles.

Coal Rules and Regulations, Chapter 14, Section 4. and Noncoal Rules and Regulations,
Chapter 8, Section 3. require a bond for exploration by drilling.

Coal Rules and Regulations, Chapter 15 outlines procedures for partial or complete release
of coal permittee bonds.

Noncoal Rules and Regulations, Chapter 9, Section 2. discusses bond requirements for
conversion of a non-coal Small Mine Permit to a Regular Mine Permit.

Coal Rules and Regulations, Chapter 20 and Noncoal Rules and Regulations, Chapter 12
details information on Letters of Credit used as a bond vehicle.
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I. COST EXPLANATION FOR ITEMS USED IN STANDARDIZED RECLAMATION
BOND COSTS

Equipment sizes (loaders, trucks, scrapers, motor graders, etc.) were selected and agreed
upon by the WMA Committee and WDEQ/LQD based on the usual types of equipment
contractors normally have available for use. Costs for other equipment may be calculated by
using methodologies as shown in this package.

Owning and operating costs were determined, except where noted, by using the Dataquest
Cost Reference Guide (DQCRG). The total owning and operating costs have been adjusted
in this package to reflect wholesale prices rather than retail. To do this, a ten percent
reduction has been made to DQCRG costs.

Costs for the electric shovel and the trucks associated with the shovel were determined from
Western Mine Engineering, Inc. Surface Mine Estimator's Guide (Oct. 1997 Version). There
was no adjustment factor used for these costs since they are based on actual costs at mining
operations in the United States.

A standard efficiency factor of 0.83 is incorporated into all production calculations. The
factor accounts for a fifty-minute work hour as recommended by many cost references.

Labor costs were obtained from the Wyoming Department of Transportation. Wage
Detennination Decision (1997) with an additional 25 percent for benefits, unemployment
insurance, social security, etc.

Supervision costs were determined by adding $5.00 per hour to labor costs and also include
the 25 percent add-on for benefits, etc. In most cases, only a portion of a supervisor's costs
is applied to each task. Theoretically, this allows one supervisor the flexibility to oversee
many jobs or pieces of equipment at the same time.

The supervisor's transportation is also divided among tasks. For example, where one-half
of a supervisor's time is allotted, the same amount of time is used in calculating his
transportation costs.

Where only a portion of support equipment are used in a calculation (i.e., one-half water
truck), it is assumed that the equipment in question services more than one area.
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Table D-1. Operating Costs and Adjusted
Standardized Bond Format

Costs ($/Hour w/o Operator) For Equipment in This

DQCRG

Equipment Equipment Name Book Cost Multi- Adj. Cost DateType ($) plier (%)I ($)

Dozer Caterpillar D9R (SU) 113.60 90 102.24 3/98

Blade Caterpillar 16H 72.79 90 65.51 3/98

Scraper Caterpillar 657E P-P 221.51 90 199.36 3/98

Truck (95 ton) Caterpillar 777D 170.45 90 153.41 3/98

Loader (131/z yd 3) Caterpillar 992D 192.26 90 173.03 3/98

Loader (5 14 yd 3) Caterpillar 980F 64.38 90 57.94 3/98

Dozer Caterpillar DIOR (SU) 148.97 90 134.07 3/98

Dozer Caterpillar D11R (U) 223.85 90 201.47 3/98

Dozer Caterpillar D9N (U) 105.11 90 94.60 3/98

Backhoe Loader Caterpillar 428B (2WD) 16.74 90 15.07 3/98

Water Truck 14,000 Gallon 135.22 90 121.70 3/98

Dunip Truck 10-12 yd 3  I 29.47 90 26.52 3/98

Pickup Truck Crew 4x4 3/4T (Gas) 9.74 90 8.77 3/98

Pickup Truck Crew 4x4 3/4T (Diesel) 7.85 90 7.07 3/98

Tractor MF 50EX 4WD 74 9.11 90 8.20 3/98
H.P.

Towed Mower Flail 7 ft 1.28 90 1.15 3/98

Rubber Tired Dozer Caterpillar 834B 96.00 90 86.40 3/98

Scraper Caterpillar 637E P-P 169.05 90 152.15 ' 3/98
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Table D-la. Purchase Price, Lease Cost, and Operating Costs for 56 CY Electric Shovel and
793C Trucks

Operators that use the truck/shovel appendix must show a regrading plan that is suitable for a large
shovel/truck operation. Many backfldl operations are not suited for this type operation because
the cuts are not thick enough to allow the shovel optimum digging depths, highwall reduction with
dozers takes up a large percentage of the required backfill, and there is insufficient backfill to
justify this large shovel/truck fleet.

Operators using the shovel/truck appendix should submit suitable cut and fill isopachs that support
the choice of this backfill method.

This method is not to be used for topsoil movement from native areas or from stockpiles.

The $7,988,916.00 purchase price of the 56 CY shovel must be added to the bond costs. There
is no profit or other contingency items added to this cost so it can be added to the bond cost after
all the line items and add-ons have been totaled. No salvage value is allowed at the end of the
project.

56 CY Electric Shovel
Purchase Price $7,988,916.00 (WME)
Productivity - 56 CY x 1 pass/35 sec. x 3,600 sec./hr. x 0.968 bucket fill factor = 5,576 CY/hr.

5,576'CY/hr. x 0.8696 BCY/LCY (15% swell of BCY) = 4,849 BCY/hr.
4,849 BCY/hr. x 0.8333 (operating efficiency) = 4,040 BCY/hr.

Hourly Costs (WME)

Maint.
Labor

$46.23 $123.64

Lube

$55.94 $22.83 $248.64

_aterpillar 793C Trucks (240 Ton)
Purchase Price
Monthly Lease (@600 hr./month)
Hourly Lease Cost

$2,539,800.00 (WME)
$45,000.00

$75.00

Hourly Costs (WME)

$23.04

Maint. Labor Tht¢.

$16.32 $26.05

Lube

$16.80

TIrs

$35.94 $118.15
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Table D-2. Abbreviations Used in This Standardized Bond Format

CPH -

DQCRG -
WYDOT-WDD -

WME-
BCY -
LCY-
MPH-
B-B -
AML-

Caterpillar Performance Handbook (Edition No. specified where
appropriate)
Dataquest Cost Reference Guide (date of data indicated)
Wyoming Department of Transportation - Wage Determination Decision
(1997 Version)
Western Mine Engineering, Inc. (Oct. 1997 Estimating Guide)
Bank Cubic Yard
Loose Cubic Yard
Miles Per Hour
Black Hills Bentonite Corporation
DEQ Abandoned Mine Land Reclamation Program

11. STANDARDIZED RECLAMATION BOND FORMAT

Individual items may be expanded as necessary or noted as not applicable based upon the
specific reclamation practices approved in each permit.

A. Area Bond

The Area Bond covers the costs of backfilling and rough grading (and special reconstruction
techniques whenf specifically approved) according to procedures and postmining topography
approved in the current term permit.

I. Introduction

Present a general discussion of assumptions, calculations, procedures, methods, etc. for
summarizing or documenting calculations.

2. Backfill

Describe equipment, procedures, volumes, and costs for bringing all pits to an
interim/bond topography with reference to a quality, current map of the project site.
The interim/bond topography must come as close as possible to the approved final
topography, acknowledging that the current mine site -differs from the final
configu ration.-

Appendices A through F detail equipment fleets and costs for this reclamation activity.

Operators should clearly show cut and fill areas and the associated haul distances and
grades on a map.

This section should clearly list overburden Drilling and Blasting cost at $0. 10/BCY when
applicable.
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3. Rough Grade Backfill

Describe procedures and costs for shaping interim/bond topography with reference to a
quality map. NOTE: Depending upon permit approved backfill practices, rough
grading may not be a necessary line item bond cost.

Appendices G and M detail equipment and costs for this reclamation activity.

4. Final Grade Backfill

Describe equipment, procedures, and costs for specific site tasks (e.g., drainage
reconstruction or permit-specific postmining features).

Appendix G details equipment and costs for this reclamation activity.

B. Incremental Bond

1. Introduction

The Incremental Bond covers all other costs beyond those detailed in the Area Bond.

Present a general discussion of assumptions, calculation procedures, methods for
summarizin'g or documenting calculations, etc.

2. Native Topsoil Removal From Borrow and/or Backslope Areas

If applicable, describe equipment, volumes, haul routes, and costs with reference to a
quality, current map of the project site.

Appendices A, B, C, E, F and G detail potential equipment and costs for this
reclamation activity.

3. Native Overburden Removal From Borrow and/or Backslope Areas

If applicable, describe equipment, haul routes, volumes, and costs with reference to a
quality, current map of the project site.

Appendices A through G detail potential equipment and costs for this reclamation
activity.

4. Miscellaneous Overburden Redistribution

Describe equipment, haul routes, volumes, and costs (with reference to a quality map)
for backfilling structures, such as:
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* scoria or shale pit(s) 0 sediment ponds
* diversion ditches * sewage lagoons
0 access/haul road cut or fill a culverts
* railroad cuts/embankments e other

Appendices A through G (excluding D) detail potential equipment and costs for this
reclamation activity.

5. Demolition

Equipment, procedures, and costs for demolition and disposal of each individual
structure should be described in terms of size, type of construction, etc. so that
appropriate demolition costs can be estimated, such as:

* fences
* power lines, transformers
* hard-surfaced roads
0 bridges
• abandoned equipment (i.e., draglines, shovels, drills and pieces of same)
* culverts
0 railroads (rails, ties, ballast, scales, etc.)
0 facility buildings (shops, warehouse, offices, etc.)
* minerdl handling facilities (truck dumps, conveyors, silos, scales, etc.)
* suppoit facilities (ready line, fuel tanks, water tanks, equipment yards, explosive

storage sites, electrical substations)

Appendices H through K contain costs for these reclamation and demolition practices.

6. Removal of Monitoring Structures and Other Miscellaneous Items

Describe the procedures, equipment, and costs required to properly abandon or remove
and disposal of items, such as:

0 groundwater monitor wells
* all other operator-owned wells within the permit area
0 surface water monitoring stations
0 all other experimental study sites within the permit area
0 meteorological/air quality monitoring sites

Appendices L through 0 detail equipment and costs for these reclamation practices.

7. Scarification or Ripping of All Compacted Surfaces

Describe equipment, procedures, and costs (preferably on a per acre basis) with
reference to a quality, current map of the project site.
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Appendices I 1 and P detail costs for this reclamation practice.

8. Topsoil Redistribution on All Disturbed Areas

Describe equipment, procedures, and costs with reference to a quality, current map of
the project site. The map should show haul distances and grades.

Appendices B and C detail equipment and costs for this reclamation activity.

9. Revegetation of All Disturbed Areas

Describe equipment, practices, and costs (preferably on a per acre basis), including:

0 seedbed preparation
0 mulch (purchase and application)
0 seed (purchase and application)
0 fertilizer (if required, purchase and application)
0 post-seeding maintenance over the minimum bonding period (e.g., weed control,

mowing, interseeding). Operators suggest that a ten percent line item should cover
this issue for the entire bonding period.

Appendix Q outlines a cost calculation process for this reclamation activity. The costs
must be calculated using the specific seed mixes and practices from the approved term
penrit.

10. Reclamation Status and Bond Liability Status of All Lands Within the Permit Area

a. Land Status Categories

The bond calculation should describe the status of all lands within the penrit area.
Each land status category should be clearly identified on a quality map and cross-
referenced to specific reclamation cost for each category. The LQD also prefers
a tabular summary of the acreage for each category.

LANDS THAT HAVE BEEN TOPSOILED AND SEEDED BUT HAVE NO BOND
RELEASE .MUST BE BOQ DED FOR RETOPSOILING, SCARIFICATION. AND
REVEGETATION. [see Section 1O.b.(2)(b)i)e) on page 10]

The following is a summary of generic land status categories. Section 10.(2) below
details the information and calculations necessary for each of these categories.

(1) Native lands undisturbed at the time of this specific bond calculation and
which will remain undisturbed under this bond calculation (e.g., no borrow
areas necessary).
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(2) Lands disturbed and requiring backfilling, regrading and revegetation at the
time of this specific bond calculation.

(a) Lands requiring assessment of Area Bond costs

(b) Lands requiring assessment of full or Incremental Bond costs

(c) Lands requiring assessment of partial Incremental Bond costs

i) Lands permanently reclaimed prior to December 31, 1982

ii) Lands permanently reclaimed after December 31, 1982

a) Lands with no approved Partial or Full Bond Release

b) Lands with approved 60 percent Partial Release of the
Incremental Bond

c) Lands with approved larger percent Partial Release of the
Incremental Bond

d) Lands with approved Full Release of Area and Incremental

Bonds

b. Line Item Bond Costs

(1) The bond covers lands currently disturbed by mining and associated
activities and those lands to be disturbed in the next 12-month period.

(2) The bond should include costs for the Area Bond (through backfill, rough
and final grading) for all open pits, impoundments, sediment ponds,
diversions, etc.

(a) Section E. 1 of this Guideline and its associated appendices detail
procedures and costs for the Area Bond: 'The bond Walculation-6hould
detail costs for the operations listed in Sections E.:I.B.), C) and D).

(b) Section E.2 of this Guideline and its associated appendices detail
general categories and procedures for the Incremental Bond. Overall,
the bond calculation should detail costs for the operations listed in
Sections E.2.B) through I).

i) The bond calculation should assess the full suite of Incremental
Bond tasks and costs for all disturbed lands which have no
formally approved partial or full release of the Incremental Bond.
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Historic LQD Administrator policy, LQD Coal Rules and Regulations Chapter 15 and
W.S. §35-11-417(e) establish three (3) distinct categories of Partial Bond Release for
permanently reclaimed lands.

a) Lands Permanently Reclaimed Prior to December 31, 1982

Prior to this date and prior to approval of the Wyoming State Coal Program, the LQD
Administrator granted defag Partial Bond Release for permanently reclaimed lands.

The LQD did not specifically approve or otherwise record this Partial Bond Release
category, so there is generally no written approval letter.

The bond should specifically identify this Partial Bond Release category if it exists.

The bond should include a carry-over cost assessment for interseeding an appropriate,
permit-approved seed mixture on these lands. These carry-over costs should include
seed purchase and seed implantation.

b) 60 Percent Partial Bond Release

LQD Coal Rules and Regulations Chapter 15, Section 5.(a)(i) allows for release of 60
percent of, the Incremental Bond when the permittee has completed backfilling,
regrading, topsoil replacement, and drainage control according to the approved term
permit procedures.

This category of Partial Bond Release requires formal, written approval by the DEQ
Director. If this release category exists for your specific permit, the bond calculation
should include the date of the Director's approval letter.

The bond calculation should specifically identify this category and show the appropriate
units on a quality map.

The bond calculation should specifically tabulate the residual 40 percent Incremental
Bond costs (preferably on a per acre basis) as the appropriate carry-over cost assessment.
As -noted above, the Incremental Bond includes all term-permit approved Reclamation
Plan practices beyond rough grading of the backfill. The tabulation of the 40 percent
Incremental Bond carry-over costs should detail all approved reclamation practices. -

c) Larger Percentage of Partial Bond Release

LQD Coal Rules and Regulations Chapter 15, Section 5.(a)(ii)(A) allows more than 60
percent release of the Incremental Bond as determined by the LQD Administrator and
DEQ Director.
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W.S. §35-11-423(d) mandates development of specific rules and regulations for release
of coal bonds. These rules are controlling not withstanding other provisions of W.S.
§35-11-417 and §35-11-423 to the contrary.

LQD Coal Rules and Regulations, Chapter 15 is that formulation.

Coal Chapter 15 governs partial and 100 percent release of the Incremental Bond. For
partial release, the amount remaining cannot be less than the cost of reseeding.

This category of Partial Bond Release requires formal, written approval by the DEQ
Director. If this release category exists for your specific permit, the bond calculation
should identify the date of the Director's approval letter.

The bond calculation should specifically tabulate the residual percentage Incremental
Bond costs (preferably on a per acre basis) as the appropriate carry-over cost assessment.
As previously noted, the Incremental Bond includes all term permit approved
Reclamation Plan practices beyond rough grading of the backfill. The tabulation of the
percentage Incremental Bond carry-over costs should detail all approved reclamation
practices.

NOTE: The percentages of partial release of the Incremental Bond vary for Noncoal
Pennittees. A Noncoal Permittee seeking partial release should consult with the LQD.

d) Full Bond Release of the Area and Incremental Bonds

This category includes all land permanently reclaimed and formally released under
provisions of the 1973 Environmental Quality Act and LQD Coal Rules and Regulations
Chapter 15.

Full Bond Release requires formal, written approval by the DEQ Director. If this
category exists for your specific permit, the bond calculation should list the date of the
DEQ Director's Full Bond Release decision.

e) Lands Permanently Reclaimed After December 31, 1982

This category includes all land permanently reclaimed that has no bond release.

These reclaimed lands must be bonded to scarify, retopsoil, and reseed. There are no
provisions made for where the topsoil would come from. It is assumed that topsoil
would be spread at the same average depth on these lands as it is on the rest of the areas
requiring topsoil. Topsoil haul distance'and grade used would be the weighted average
used for the rest of the reclamation. Scarification and reseeding costs would be the same
per acre as those used on other lands requiring reclamation.
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NOTE: The DEQ/LQD continues development of a DRAFT Guideline on Full and
Partial Bond Release Procedures. Please consult with the LQD concerning the status of
that Guideline, should you consider bond release for permanently reclaimed lands.

11. Coal Drilling

Describe the approximate number, depth, diameter, and location (show on inclusive
map, if possible) of all holes drilled into or through coal during the current and next
annual report period. A tabular format with reference to map locations may be an
efficient presentation. This description should distinguish between coal drill holes which
will be or have been removed by the pit advance within the annual report period versus
those coal drill holes which will not be mined out in a report cycle. The operator may
distinguish between abandonment/plugging procedures for the coal drill holes mined out
in the report cycle versus the longer term abandoned holes. Each category should have
a total line item cost entry in the bond. The LQD prefers that all coal drill hole
reclamation costs be estimated according to Appendices L and M.

12. Miscellaneous Items

Each individual operator should identify these items as a line item or include each in
some specific bond category. Otherwise, the LQD will enter the item as an addition to
total dollar value of the Area and Incremental Bonds.

a. COSTS FOR AN INDEPENDENT FIRM TO DESIGN THE FINAL
RECLAMATION PROJECT: All design and engineering work (including field
and office time) through production of construction documents should be included
under this heading. At the least, some surveying and redesign of the operator's
reclamation plan to fit the current situation would be required. Reference sources
place this category at 2 to 61/. percent of the total bond cost. LQD typically uses
3 percent.

b. CONTRACTOR PROFIT, OVERHEAD, MOBILIZATION AND
DEMOBILIZATION COSTS: The Dataquest Cost Reference Guides used to
construct the appendices do not include these costs. If an operator uses these
appendices in bond calculations, there is still a need for this distinct line item cost
in the bond. Assorted references place these items from 8 to 15 percent of the total
bond cost. Presently LQD is using 10 percent.

c. PRECONSTRUCTION INVESTIGATION AND STABILIZATION: This item
addresses all field work necessary to document and mitigate dangerous and/or
quickly deteriorating conditions, such as slumping highwalls or drainage problems.
Any assessment under this item will be based upon the LQD's knowledge of
specific site conditions and the length of time between cessation/forfeiture and
initiation of the final reclamation project. When necessary, reference sources place
this cost at I to 2 percent. LQD is using 1 percent.
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d. COSTS FOR AN INDEPENDENT FIRM TO MANAGE THE FINAL
RECLAMATION PROJECT: This category includes complete oversight of all
demolition, construction, and reclamation activities. Probable tasks would include
supervision of earthmoving and reclamation, construction surveying, and soil
sampling. References place this cost at 3 to 4 percent. LQD uses 3 percent.

e. COSTS FOR ON SITE MONITORING PROGRAMS FOR TEN YEARS AFTER
COMPLETION OF THE FINAL RECLAMATION PROJECT (INCLUDES
SUCH ITEMS AS UTI1r11ES AND GROUNDWATER SAMPLING): Costs of
this item will vary depending upon specific permit commitments. The LQD uses
a range of 1/2 to 2 percent. Usually LQD uses 0.5 percent.

f. COSTS FOR SITE SECURITY DURING THE FINAL RECLAMATION
PROJECT AND LIABILITY INSURANCE COST DURING THE FINAL
RECLAMATION PROJECT AND OVER THE FULL BONDING PERIOD:
References place this cost at about 1 percent of the total bond amount.

g. LONG-TERM ADMINISTRATION AND ACCOUNTING COSTS: After
completion of a major reclamation project, a minimum of five years (non-coal
pennits) or a minimum of ten years (coal permits) will expire before the LQD can
move for final bond release. The LQD will incur additional administrative costs
during this extended period. The scale of some coal reclamation projects may
necessitate employment of an outside contractor.

The LQD uses a range of 1 to 2 percent for this category depending upon the scale
and complexity of the reclamation and post-reclamation monitoring projects.
Currently LQD uses 2 percent.

h. ANY OTHER SITE-SPECIFIC PERMIT COMMITMENTS SHOULD ALSO BE
INCLUDED HERE: Costs will vary according to specific permit commitments.

The LQD has historically used the following sources to establish the range of percentages
list in the Miscellaneous Items.

* Means Heavy Construction Cost Data (current edition), published by R. S. Means

Company, Inc., Kingston, MA

Means Site Work Cost Data (current edition), published by R. S. Means Company, Inc.,

Kingston, MA

Building Construction Cost Data (current edition), published by R. S. Means Company,

Inc., Kingston, MA

Handbook for Calculation of Reclamation Bond Costs, 1987, Department of Interior,
Office of Surface Mining Reclamation and Enforcement, Washington, D.C.
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W¼,,;nuhZ DEQ Abandoned Mile Land Proginam contracting and reclamation practices
and cumulative experience

13. Unknown Costs

The items under L) represent the usual contingency items applied to bonds. If these
items are included as line items in the bond, the only remaining category could be
unknown as per W.S. §35-11-417(c)(ii). References place this cost at 2 to 5 percent of
the total bond cost. Under normal circumstances LQD is using 4 percent.

14. References

List sources of information, procedures, costs, etc. which were used in the bond
calculations.

15. Maps

This Guideline requests that the various tasks, operations, disturbed areas, reclamation
areas, etc.. be illustrated on or referenced to a QUALITY, CURRENT MAP. Several
of the tasks may be illustrated on the same map. All maps presented in support of the
bond calculations must be clear and legible contour maps or recent (with date) aerial
photographs. The preferred scale is 1"= 500', unless it is necessary to directly compare
(e.g.. overlay) a bond map to an existing permit map. In this case the scales should be
identical. Each map should be of a reasonable size, generally no larger than 48" on a
side.

Each map must have a complete title block, including:

* Map title
* Name and address of pennittee
0 Permit number and term designation
0 Annual report period
* Scale, north arrow, contour interval, date of photography or date of preparation

All maps must show and clearly label:

* Legal subdivisions with section. township,.and range lines
0 Penmit area boundary and tern boundary

Ill.- APPENDICES

The following appendices are intended for use in this standardized bond calculation package. Any
references to specific equipment should not be interpreted as a recommendation of any kind by
any person, company or- agertcy for the use of spe~cific brand-niame equipment.
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Appendix A
Calculations for Moving Materials With a Caterpillar 992D Loader and Caterpillar 777D Truck Fleet

NOTE. THESE CO67S ARE FOR EXCAVATION ONLY. MATERIAL REQUIRING BLASTING SHOULD HAVE AN ADDITIONAL $0.10/BCY ADDED FOR DRILLING
AND BLASTING COSTS.

Material Movemrnt By Loader-Truck Combination

I) Caterpillar992D Loader
2) Caterpillar 7T7D Trucks (115 ton)
3) Material Density
4) Op•rtig Efficioncy Factor (50 M-nMlr)
5) Rolling Resistance Fatr

6) 770D Truck Operating Coats
7) 9920 Loader Opcmtng Costs
8) Labor Costs
9) U2 of I - 14,000 Gal. Water Tucks + Operato
10) 1 - 16H Bladc for Road Work + I Operator
11) 1 - DgR for Misc. Work + 1 Opratcor
12) Supervision Labor Costs
13) Supervisor Transponation

14) Total Fleet Hourly Costs (Except Trucks)

12.1 BCY
58.8 SCY

2,850.0 L.BBCY
0.83 %
4.00 %

$153.41 Per Hour
$173.03 Per Hour

$18.75 Per Hour
$70.23 Per Hour
$54.26 Per Hour

$120.99 Per Hour
$12.50 Per Hour

$4.39 Per Hour

$464.53

CPH 25
CPH 25
CPH 25
CPH 25
CPH 25
90% of DataQuest Cost Reference Guide
90% DQCRG
WYDOT-WOD
112 of 90% DQCRG
90% DQCRG + Operator
90% DQCRG + Operator
112 of WYDOT-WDD
1/2 of 90% DQCRG

TO USE TABLE: Locate your approximate grade by reference to case tumber. Deftrmine cost per ECY by using distmce column that approximates your distance. No calculations am
necessary.

Cas I: Lesel Ground
Case #1: Level Ground Loaded ff)% radc + 4% roll;- - 4% total re3is ce) Ent 10% rade + 4% total istanc-1r - Ly- k

. sac-Way Load Maneuver
Time Time

(FL) (Min.) (Mm.)

500 3.50 0.70

1000 3.50 0.70

1500 3.50 0.70

2000 3.50 0.70

2500 3.50 0.70

3000 3.50 0.70

3500 3.50 0.70

4000 3.50 0.70

4500 3.50 0.70

5000 3.50 0.70

5500 3.50 0.70

600O 3.50 0.70

6500 3.50 * 0.70

7000 3.50- 0.70

Travel Travel Total
Time Dump Time Cycle

Loaded' Time Empty Time
(Min.) (Min.) (Min.) (Min.)

0.47 1.10 0.36 6.13

0.78 1.10 0.56 6.64

1.06 1.10 0.74 7.10

1.34 1.10 0.90 7.54

1.60 1.10 1.06 7.96

1.86 1.10 2.22 8.38

2.11 1.10 1.39 8.80

2.37 1.10 1.55 9.22

2.63 1.10 1.71 9.64

2.89 1.10 1.88 10.07

3.15 1.10 2.04 10.49

3.41 1.10 2.21 10.92

3.66 2.10 2.37 21.33

3.92 2.10 2.53 11.75

Trips
Per

Hour

9.8

9.0

8.5

8.0

7.5

7.2

6.8

6.5

6.2

6.0

5.7

5.5

5.3

5.1

Adjusted
Truck

Payload Productivity
(ECY) (RCY/Hr)

Adjusted
Loader

Productivity
(BCYfmr)

Number Oper
of Trucks Cos.
Required ($)BCY)

58.8

58.8

58.8

58.8

58.8

58.8

58.8

58.8

58.8

58.8

58.8

58.8

58.8

58.9

479.6

442.8

414.1

389.9

369.3

350.8

334.1

318.9

305.0

292.0

280.3

269.2

259.5

250.2

840.0

840.0

840.0

840.0

840.0

840.0

840.0

840.0

840.0

840.0

840.0

840.0

840.0

•4.4 0

1.75

1.90

2.03

2.15

2.227

2.39

2.51

2.63

2.75

2.88

3.00

3.12

3.24

3.36

$0.91

$0.94

$0.97

$0.99

$1.02

11.04

$1.07

S1.09

$1.12

$1.14

$1.17

$1.29

$1.22

11.24

Oporastig Costs = (((N Tnicks x (Truck costs + Labor costs)) + Total Fleet costs)/Loader Productivity)
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Appendix A (Continued)
Calcuhations for Moving Materials With a Catapillar 992D Loader and Cartnpillar 777D Truck Flcet

Material Movement By Loader-Truck Combination

Loaded (-5% -rade + 4% rolline = .1-% tin Emnrv (5% PCase r2: 5% Assistun- Grade rada + 4% mllUin = 9% total'

On-Way, Load
Distance Tunme

(PL) (mil.)

50 3.50

i1 3.50

1500 3.50

2000 3.50

2500 3.50

W0O0 3.50

3500 3.50

4000 3.50

4500 3.50

5DOI 3.50

5500 3.50

6000 3.50

6500 3.50

7000 3.50

Travel Travel TOtWI
Maneuver Tiue Duap Time Cycle.

Time Loadcd Time Empty Time(Mi.) (Mi.) (Mim-) O0•.) (min.)

Adjusted
Trips Truack

pae Payload Productivity
How (RCY) (BCYIW)

Adjusted
Load='

Productivity
(DCYiHT)

Number Operating
of Truks con
Requited (S/ECY)

0.70

0,70

0.70

0.70

0.70

0.70

0.70

0.70

0.70

0.70

0.70

0.70

0.70

J.70

0.38 1.10 0.41 6.09

0.58 1.10 0.68 6.56

0.74 1.10 0.94 6.98

0.89 1.10 1.18 7.37

1.05 1.10 1.43 7.78

1.20 1.10 1.68 8.18

1.35 1.10 1.92 8.57

1.50 1.10 2.17 8.97

1.66 1.10 2.42 9.38

1.81 1.10 2.66 9.77

1.96 1.10 2.91 10.17

2.11 1.10 3.16 10.57

2.27 1.10 3.40 10.97

2.42 1.10 3.65 11.37

9.9

9.1

8.6

8.1

7.7

7.3

7.0

6.7

6.4

6.1

5.9

5.7

5.5

5.3

58.8

58.8

58.8

58.8

58.8

58.8

58.8

58.8

58.8

58.8

58.8

58.8

58.8

58.8

4U2.8

448.2

421.2

398.9

377.9

359.4

343.1

327.8

313.4

300.9

289.1

278.1

268.0

258.6

840.0

840.0

840.0

840.0

840.0

840.0

840.0

840.0

840.0

840.0

840.0

840.0

340.0

840.0

1.74

1.87

1.99

2.11

2.22

2.34

2.45

2.56

2.68

2.79

2.91

3.02

3.13

3,25

$0.91

$0.94

$0.96

$0.99

$1.01

$1.03

$1.06

$1.08

$1.10

$1.12

$1.15

51.17

$1.19

SI.22

1~mnN ~IOet ~ .4. A~ ~mtt,.,a = 1A'X. antati
M 0% Assistin Grade Loýdtdf-10% radt + 4% rolli- = -6% total) Em - (10% rade + 4% rolh- = 14% total)

One-Way Load Maneuver
Distauce Time Time.

(Ft.) (Mnm.) (Min.)

Travel Travel Total
Time Dump Time Cycle

Loaded Time Empty Time
(Min.) (Min.) (Min.) (Min.)

Trips
Per

Hour

Adjusted
Truck

Payload Productivity
(RCY) (BCY/Hr)

Adjusted
Loader

Productivity
(BCT/Hr)

Number Operating
of Trucks Costs
Required ($IBCY)

500

10oo

1500

20O0

2500

3000

3500

4000

4500

5500

6000

6500

7030

3.50

3.50

3.50

3.50

3.50

3.50

3.50

3.50

3.50

3.50

3.50

3.50

3.50

3.50

0.70

0.70

0.70

0.70

0.70

0.70

0.70

0.70

0.70

0.70

0.70

0.70

0.70

0.70

0.35 1.10 0.49 6.14

0.52 1.10 0.90 6.72

0.67 1.10 1.31 7.28

0.82 1.10 1.72 7.84

0.97 1.10 2.13 8.40

1.13 1.10 2.54 8.97

1.28 1.10 2.94 9.52

1.43 I. 1 3.35 10.08'

1.59 1.20 3.76 10.65

1.74 1.10 4.17 11.21

1.89 1.10 4.58 11.77

2.04 1.10 4.99 12.33

2.20 1.20 5.40 12.90

2.35 1.10 5.80 13.45

9.8

8.9

8.2

7.7

7.1

6.7

6.3

6.0

5.6.

5.4

5.1

4.9

4.7

4.5

58.8

58.8

58.8

58.8

58.8

58.8

58.8

- 58.8

58.8

58.8

58.8

58.8

58.8

58.8

478.8

437.5

403.8

375.0

350.0

327.8

308.8

291.7

276.1

262.3

249.8

238.4

227.9

218.6

840.0

840.0

840.0

840.0

840.0

840.0

840.0

840.0

840.0

840.0

840.0

840.0

840.0

840.0

1.75

1.92

2.08

2.24

2.40

2.56

2.72

2.88

3.04

3.20

3.36

3.52

3.69

3.84

$0.91

$0.95

$0.98

$1.01

$1.04

$1.08

$1.11

$1.14

$1.18

$1.21

$1.24

$1.27

$1.31

$1.34
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Appendix A (Continued)
Calculations for Moving Materials With a Caterpillar 992D Loader and Caterpillar 777D Tr•ck Fleet

Material Movement by Loader-Truck Combination

Caw 4: 5% Resistine Grade Loaded (5% trade -~ d~ .v,*t,,e = Q~ IM,.I~h (-5w rarte .4. £~ ~ = .1 ~
L4udcd (5% Irad, + 4% -41;- = 9% t,&-A PmP- % de + 4% -JIin- = -1% tý.r,

One-Way Load Maneuver
Distance Time Time

oFL) (mi.) o•i-.)

500

1500

2000

2500

3000

3500

4000

4500

5500

6000

'tsoO

3.50 0.70

3.50 0.70

3.50 0.70

3.50 0.70

3.50 0.70

3.50 0.70

3.50 0.70

3.50 0.70

3.50 0.70

3.50 0.70

3.50 0.70

3.50 0.70

3.50 0.70

3.50 0.70

Travel Travel ToWal
Time Dump Tiue Cycl Trips

Loaded Tim Empty Time Per
(Mn) (M.) (Mi.) Oi.) Houw

0.66 1.10 0.33 6.29 9.5

1.23 1.10 0.50 7.03 8.5

1.81 1.10 0.65 7.76 7.7

2.38 1.10 0.81 8.49 7.1

2.95 1.10 0.96 9.21 6.5

3.53 1.10 1.11 9.94 6.0

4.10 1.10 1.26 10.66 5.6

4.68 1.10 1.42 11.40 5.3

5.25 1.10 1.57 12.12 5.0

5.82 1.10 1.72 12.84 4.7

6.40 1.10 1.87 13.57 4.4

6.97 1.10 2.03 14.30 4.2

7.54 1.10 2.18 25.02 4.0

8.12 1.10 2.33 15.75 3.8

Trick LeAder Number Operating
Payload Productivity Productivily of Trucks costs
(CY) (SCYII8 (BCYi/HS Required ($BC*Y)

Adjusted Adjusted

58.8

58.8

58.8

58.8

58.8

58.8

58.8

58.8

58.8

58.8

58.8

58.S

58.8

58.8

467.4

418.2

377.3

347.9

318.5

294.0

274.4

259.7

245.0

230.3

215.6

205.8

196.0

186.2

840.0

840.0

840.0

840.0

840.0

840.0

840.0

840.0

840.0

840.0

840.0

840.0

840.0

840.0

1.80

2.01

2.23

2.41

2.64

2.86

3.06

3.23

3.43

3.65

3.90

4.08

4.29

4.51

$0.92

$0.97

$1.01

$1.05

$1.09

$1.14

$1.18

$1.22

$1.26

$1.30

$1.35

$1.39

$1.43

SI.48

Came #5: 10% Resistinz Grade Loaded (10% erade + 4% mlling = 14% total) Emntv (-10% erade + 4% rolline = -6% total)

One-Way
Distance

(FL)

500

1000

1500

2000

2500

3000

3500

4000

4500

5000

5500

6000

6500

Load Maneuver
Time Time

(min.) (Min.)

3.50 0.70

3.50 0.70

3.50 0.70

3.50 0.70

3.50 0.70

3.50 0.70

3.50 0.70

3.50 0.70

3.50 0.70

3.50 0.70

3.W0' 0.70

3.50 0.70

3.50 0.70

3.50 0.70

Travel Travel Total
Time Dump Time Cycle Trips

Loaded Time Empty Time Per
(Mm.) (Min.) (Min.) (Min.) Hour

0.94 1.10 0.33 6.57 9.1

1.83 1.10 0.49 7.62 7.9

2.72 1.10 0.64 8.66 6.9

3.60 1.10 0.79 9.69 6.2

4.49 1.10 0.94 10.73 5.6

5.38 1.10 1.10 11.78 5.1

6.26 1.10 1.25 12.81 4.7

7.15 1.10 1.40 13.95 4.3

8.04 1.10 1.55 14.89 4.0

8.94 1.10 1.71 15.94 3.8

9.81 1.10 1.86 16.97 3.5

10.70 1.10 2.01 18.01 3.3

11.59 1.10 2.16 19.05 3.1

12.48 1.10 2.32 20.10 3.0

Adjusted
Truck

Payload Productivity
(BCY) (BCY/Hr)

Adjusted
Lmdcr

Productivity
(BCYIHr)

58.8

58.8

58.8

58.8

58.8

58.8

58.8

58.8

58.8

58.8

58.8

58.8

58.8

445.9

387.1

338.1

303.8

274.4

249.9

230.3

210.7

196.0

186.2

171.5

161.7

151.9

840.0

840.0

840.0

840.0

840.0

840.0

840.0

840.0

"40.0

340.0

840.0

40.0

940.0

840.0

Number Operating
of Trucks Costs
Required ($1BCY)

1.88 $0.94

2.18 $1.00

2.47 $1.06

2.77 $1.12

3.07

3.37

3.66

3.96

4.25

4.55

4.85

5.15

5."

$1.18

$I.24

$1.30

$1.36

$1.42'

$1.49

$1.55

$1.61

$1.67

58.8 147.0 5.74 S1.73
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Appendix B
Calculations for Moving Materials With a Caterpillar 657E Push-Pull Scraper Fleet

NOTE: DRILLING AND BLASTING COSTS ARE NOT INCLUDED IN ThESE CALCULATIONS. THE LQD DOES NOT CONSIDER DRILIJNG AND BLASTING COSTS
NECESSARY WHEN USING APPENDIX C.

Material Movement By Scrapers

1) Caterpillar 657E Posh-Pull Scraper
2) Material Density
3) Payload

4) Maximum Vehicle Speed ILoaded
5) Operating Efficiency Factor (50 Min./Hr.)
6) 657E PP Operating Costs
7) Labor Costs
3) Supervision Labor Costs
9) Supervisor Transportation

10) 1/8 ofl - 14,000 Gal. Water Trucks + 1 Operator
11) 1/$of I - 16H Blade for Road Work + I Operator
12) 'A - D9R for Ripping Ovrb. and Misc. Work + I Operator

13) Total Hourly Costs

2,850. LBIBCY
104,000. LB

35.0 ECY
34.9 MPH

0.83 %
$199.36 Per Hour
$18.75 Per Hour

$3.13 Per Hour
$1.10 Per Hour

$17.56 Per Hour
$10.53 Per Hour
$60.50 Per Hour

$310.93

CPH 25
CPH 25

CPH 25
CPH 25
90% DQCRo
WYDOT-WDD
1/8 of WYDOT-WDD
1/8 of 90% DQCRG
1/1 of 90% DQCRG
1/8 of 90% DQCRG
tA of 90% DQCRG

TO USE TABLE: Locat¢ your approximate grade by reference to case number. Determine cost per BCY by using distance column that approximates your distance. No calculations are
necessary.

ý .Level Ground Loaded (0% Prade + 4% rolini- = 4% total) Em•yv (0% grade 4 4% rotln = 4% t.tl)

Vw
One-Way
Distance

(FL)

500

1000

1500

2000

2500

3000

3500

4000

4500

5000

5500

6000

6500

7000

Load
Time

(Mm.)

1.10

1.10

1.10

1.10

1.10

1.10

1.10

1.10

1.10

1.10

1.10

1.10

*1.l0

Travel
Time

Loaded
(Min.)

0.42

0.68

0.92

1.15

1.37

1.59

1.81

2.02

2.22

2.43

2.64

2.85

3.05

Maneuver
& Spread

Time
(Mi.)

0.60

0.60

0.60

0.60

0.60

0.60

0.60

0.60

0.60

0.60

0.60

0.60

0.60

Travel
Time

Empty
(Min.)

0.36

0.57

0.75

0.92

1.09

1.26

1.44

1.61

1.78

1.95

2.13

2.30

2.47

Total
Cycle
Time

(Min-)

2.48

2.95

3.37

3.77

4.16

4.55

4.95

5.33

5.70

6.08

6.47

6.85

7.22

Trips
Per

Hour

24.2

20.3

17.8

15.9

14.4

13.2

12.1

11.3

10.5

9.9

9.3

8.8

8.3

Efficiency
Payload Factor
(RCY) (50 min/hr)

35.0

35.0

35.0

35.0

35.0

35.0

35.0

35.0

35.0

35.0

35.0

35.0

35.0

0.83

0.83

0.83

0.83

0.83

0.83

0.83

0.83

0.83

0.83

0.83

0.83

0.83

Adjusted
Productivity
(BCY/Hr)

706

593

519

464

421

385

354

328

307

288

270

255

242

230

Operating
costs

($/BCY)

$0.44

SO.52

$0.60

$0.67

SO.74

$0.81

$0.88

$0.95

S1.01

S1.08

$1.15

$1.22

S1 .28

S1.35t.I0 3.26 0.60 2.64 7.60 7.9 35.0 0.83
7.9 35.0 0.83 230
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Appendix B (Continued)
Calculations for Moving Materials With a Caterpillar 657E Push-Pull Scraper Fleet

Material Movement By Scnapcrs

Case 92: 5% Assitine Gralde L~adtd (-5% erade -4.4% entli.u. = .1% totnll Sm~tv (5% erade + 4% mI1in~ = 9% tozall
Loaded (-S 96 ýrmde + 4 % rolling = -I% toLin Emtrv (5% mde + 4% mRinz = 9% total)

Ooe-Way
Distaxie

(•-)

100

15%)

2000

2500

3000

3500

4000

45OO

5m0O

5500

600D

6500

7000

Travel
Load Time
Tie Loaded

(Min.) (in.)

1.10

1.10

1.10

1.10

1.10

1.10

1.10

1.10

1.10

1.10

1.10

1.10

1.10

1.10

0.36

O.54

0.71

0.37

1.03

1.19

1.36

1.52

1.68

2.01

2.17

2.33

2.50

MADCuVW
& Spread

Time
(Min.)

0.60

0.60

0.60

0.60

0.60

0.60

0.60

0.60

0.60

0.60

0.60

0.60

0.60

0.60

Travl Torsi
Time Cycie
EiI.P)y Tm.e

(Min) (Min)

0.42

0.71

0.92

1.25

1.51

1.78

2.05

2.32

2.59

2.86

3.12

3.39

3.66

I .93

2.48

2.95

3.39

3.82

4.24

4.67

5.11

5.54

5.97

6.41

6.23

7.26

7.69

.13

Trips
Per

Hour

24.2

20.3

17.7

15.7

14.2

12.8

11.7

10.9

10.1

9.4

8.8

2.3

7.8

7.4

wifaesicy
Payload Facor
(BCY) (50 mi/ihr)

35.0

35.0

35.0

35.0

35.0

35.0

35.0

35.0

35.0

35.0

35.0

35.0

35.0

35.0

0.83

0.83

0.23

0.83

0.83

0.83

0.83

0.23

0.83

0.83

0.83

0.83

0.23

0.23

Adjusted
Productivity
(BCYIHr)

706

593

516

458

413

375

342

316

293

273

256

241

228

215

Operain
costs

($JBCY)

$0.44

$0.52

$0.60

$0.68

$0.75

$0.83

$0.91

$0.98

$1.06

$1.14

S1.21

$1.29

$1.36

S1.45
1 93

O0. 81! 10% Aisistine Grade Loaded (-10% .,ed~ .4- 4% ,otlnt. - .6% totalt Finntv (109% eradc + 4% rotine = 14% Intalt
Loaded (-10% dt + 4% -11;- = -6% totaD

One-Way
Distance

(Ft.)

500

1000

1500

2000

2500

3000

3500

4000

4500

SOW

5500

60D0

6500

7000

Travel
Load Time
Time Loaded

1.10

1.10

1.10

1.10

1.10

1.10

1.10

1.10

1.10

1.10

1.10

1.10

1.10

1.10

0.34

0.51

0.67

0.83

0.99

1.16

1.32

1.48

1.64

1.21

1.97

2.13

2.30

2.46

Maneuver

& Spread

(Min.)

0.60

0.60

0.60

0.60

0.60

0.60

0.60

0.60

0.60

0.60

0.60

0.60

0.60

0.60

Travel Total
Time Cycle
Empty Time
(min.) (Mm.)

0.51

0.96

1.41

1.25

2.30

2.74

3.19

3.63

4.08

4.52

4.97

5.41

5.86

6.30

2.55

3.17

3.78

4.39

4.99

5.60

6.21

6.81

7.42

2.03

2.64

9.24

9.86

10.46

Trips
Per
Hour

23.5

18.9

15.9

13.7

12.0

10.7

9.7

8.8

8.1

7.5

6.9

6.5

6.1

5.7

Effiienzcy
Payload Flctor
(BCY) (50 mins/r)

35.0

35.0

35.0

35.0

35.0

35.0

35.0

35.0

35.0

35.0

35.0

35.0

35.0

35.0

0.83

0.83

0.83

0.•3

0.83

0.93

0.83

0.83

0.83

0.83

0.83

0.83

0.23

0.83

Adjusted
Productivity
(BCY/Hr)

686

552

463

400

351

313

282

257

236

218

203

189

177

167

Operating
Costs

(VCY)

$0.45

$0.56

$0.67

$0.72

$0.29

$0.99

$1.10

$1.21

$1.32

$1.43

$1.53

$1.65

$1.76

SI.86

DE 3/98 18



Appendix B (Continued)
Calculations for Moving Materials With a Caterpillar 657E Push-Pull Scraper Fleet

Material Movement By Scrapers

Cam #4: 5% Resistin Grade Loaded (5% prade + 4% rolling = 9% tota) Empty (-S% erade + 4% rollioK = -1% total)

Ono-Way
DisAnce

(PL)

Travel
LoAd Time
Tuie Lo(Mdi
O4Um) Qvl)

Maneuver
& Spread

Time
066.)

Travel
Time

Bm"t
(Min)

500 1.10

2000 1.10

1500 1.10

2000 1.10

2500 1.10

3000 1.10

3500 1.10

4000 1.10

4500 1.10

5000 1.10

5500 1.10

6000 1.10

6500 1.10

. )O 1.10

Case #5: 10% Resisting Gradc

0.55

1.01

1.46

1.92

2.38

2.23

3.29

3.75

4.21

4.66

5.12

5.58

6.04

6.49

0.60

0.60

0.60

0.60

0.60

0.60

0.60

0.60

0.60

0.60

0.60

0.60

0.60

0.60

0.33

0.50

0.66

0.83

0.99

1.15

1.31

1.4z

1.64

1.80

1.96

2.13

2.29

2.45

Total
Cycle
Time
(Min.)

2.58

3.21

3.82

4.45

5.07

5.68

6.30

6.93

7.55

8.16

8.78

9.41

10.03

10.64

Trips
per
Hour

23.3

18.7

15.7

13.5

11.8

10.6

9.5

1.7

7.9

7.4

6.8

6.4

6.0

5.6

Eirelmey Adjusted
Payload Factor Productivity
(BOY) (SO minlhz (BCY/Hr)

Opg
Costs

($/BMY

35.0

35.0

35.0

35.0

35.0

35.0

35.0

35.0

35.0

35.0

35.0

35.0

35.0

35.0

0.83

0.83

0.83

0.83

0.83

0.83

0.83

0.83

0.•3

0.83

0.83

0.83

0.83

0.83

678

545

458

393

345

308

278

253

232

214

199

196

174

164

$0.46

$0..7

$0.6S

$0.79

$0.90

$1.01

$1.12

$1.23

$1.34

$1.45

$1.56

$1.67

$1.79

$1.90

Loaded (10% Prade + 4% rolling = 14% total) Empty (-10% grade + 4% rolling = -6% total)

One-Way
Distance

(F~L)

500

1000

1500

2000

2500

3000

3300

4000

4300

5300

6500

7000

Load
Tine

(Min.)

1.10

1.10

1.10

1.10

1.10

1.10

1.10

1.10

1.10

1.10

* 1.10

1.10

1.10

1,10

Travel
Time

Loaded
(Mmin.)

0.75

1.43

2.12

2.81

3.49

4.18

4.87

5.56

6.24

6.93

7.62

8.31

8.99

9.68

Maneuver
& Sprcad

Time

(M0.)

0.60

0.60

0.60

0.60

0.60

0.60

0.60

0.60

0.60

0.60

0.60

0.60

0.60

0.60

Travel TotaW
Time Cycle

Empty Time
(Min.) (Mm.)

0.32

0.49

0.65

0.81

0.98

1.14

1.30

1.46

1.63

1.79

1.95

2.12

2.28

2.44

2.,n

3.62

4.47

5.32

6.17

7.02

7.87

8.72

9.57

10.42

11.27

12.13

12.97

13.82

Trips
Per

Hour

21.7

16.6

13.4

11.3

9.7

8.5

7.6

6.9

6.3

5.8

5.3

4.9

4.6

4.3

Efficiency Adjusted
Payload Factor Productivity
(BCY) (50 min/hr) (BCYIHr)

35.0

35.0

35.0

35.0

35.0

35.0

35.0

35.0

35.0

35.0

35.0

35.0

35.0

35.0

0.13

0.83

0.83

0.83

0.83

0.83

0.83

0.83

0.83

0.83

0.83

0.83

0.83

0.83

632

483

391

329

284

249

222

201

183

168

155

144

135

127

Operating
Costs

($IBCY)

$0.49

$0.64

$0.90

$0.95

$1.09

$1.25

$1.40

$1.55

$1.70

$1.15

$2.00

$2.16

$2.30

$2.45
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Appedix C
Calculations for Moving Materials With a Caterpillar 637E Push-Pull Scraper Pleat

NOTU DRILLING AN" BLASTING COSTS ARE NOT INCLUDED IN TWESE CALCULATIONS. THE L.D DOES NOT CONSIDER DRILLING AND BLASTING COSTS
NECFSSARY WHEN USING APPENDIX C.

Matuial Movement By Scrape

1) Caterpillar 637E Push-Pull Scraper
2) Material Density
3) Payload

4) Mazximumn Vehick Speed Loaded
S) Opeating Efficiency Factor (50 MuLIHr.)
6) 637E PP Operaing Costa
7) Labor Costs
8) Supevisioa LAbor Cost
9) Supervisor Transportation
10) 1/8 of I - 14,000 Gal. Wtter Truck, + I Operator
11) Ila o 1 - 16H IBadc for Road wotk + I Operator
12) 'A - D9R for Ripping Ovb. and Misc. Wort + 1 Operator

13) Total Hourly Coats

2,850. LB/BCY
75,000. LB

25.0 BCY
33.0 MPH

0.83 %
$152.15 Per Hour
$18.75 Per Hour

$3.13 Per Hour
$1.10 Per Hour

$17.56 Per Hour
$10.53 Per Hour

W.50 Per Hour

$263.72

CPH 25
CPH 25

C"PH 25
CPH 25
90% DQCRG
WYDOT-WDD
1/8 of WYDOT-WDD
1/8 of 90% DQCRG
1/8 of 90% DQCRG
1/8 of 90% DQCRG
'A of 90% DQCRG

TO USE TABLE: Locate your approximate grade by reference to caue number. Determine cont per BCY by using distance column that approximates your distance. No calculatins ame
nc.essary.

a #I: Level Ground Loaded (0% erade +4% rollin= 4% tota4) Emotv (0% erad¢ + 4% rolina = 4% total

One•Way
Distance

(Ft-)

500
5ODO

1000

1500

2000

250D

30D0

3500

4000

4500

5000

5500

6000

6500

Load
Time

(min-.)

1.0

1.0

1.0

1.0

1.0

1.0

1.0

1.0

1.0

1.0

1.0

*1.0

1.0

Travel
Time

Loadcd
(Min.)

0.42

0.68

0.92

1.15

1.37

1.59

1.81

2.02

2.22

2.41

2.64

2.85

3.05

Maneuver
& Spread

Time
(M•in.)

0.60

0.60

0.60

0.60

0.60

0.60

0.60

0.60

0.60

0.60

0.60

0.60

0.60

Travel Total
Time Cycle
Empty Time
(Mi~n.) (mi~n.)

0.36

0.57

0.75

0.92

1.09

1.26

I.4"

1.61

1.78

1.95

2.13

2.30

2.47

2.38

2.85

3.27

3.67

4.06

4.45

4.85

5.23

5.60

5.98

6.37

6.75

7.12

Trps
Per
Hour

25.2

21.1

18.4

16.3

14.8

13.5

12.4

11.5

10.7

10.0

9.4

8.9

8.4

Efficiency Adjusted
Payload Factor Productivity
(BC'Y) (50 mi/hr) (BCYIHr)

25.0

25.0

25.0

25.0

25.0

25.0

25.0

25.0

25.0

25.0

25.0

25.0

25.0

0.83

0.83

0.83

0.83

0.83

0.83

0.83

0.83

0.83

0.83

0.83

0.93

0.83

523

438

382

338

307

280

257

239

222

208

195

185

174

166

Operating
Costs

($18CY)

S0.50

$0.60

$0.69

$0.78

$0.86

$0.94

$1.03

$1.11

$1.19

$1.27

$1.35

$1.43

$1.51

$1.591.0 3.26 0.60 2.64 7.50 8.0 25.0 0.83
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Appendix C (Continued)

Calculations for Moving Materials With a Caterpillar 637E Push-Pull Scraper Fleet

Material Movement By Scrapers

Cae #2: 5% Agsistiag Grade L.Aded (-5% trade + 4% rolling = -1% total) eapty (5% gmde + 4% rol£in = 9% totab)

One-way
Dl~amot

CPL)

Travel
Load Timm
Thie Lafdd
0610. (amin)

Maneuver
& Spread

Time
0•i)

Travel
Time
Ummt

1000

1500

2000

2500

3000

3500

4000

4500

5000

5500

600D

'0oo

1.0

1.0

1.0

1.0

1.0

1.0

1.0

1.0

1.0

1.0

1.0

1.0

1.0

1.0

0.36

0.54

0.71

0.87

1.03

1.19

1.36

1.52

1.68

1.8.5

2.01

2.17

2.33

2.50

0.60

0.60

0.60

0.60

0.60

0.60

0.60

0.60

0.60

0.60

0.60

0.60

0.60

0.42

0.71

0.98

1.25

1.51

1.78

2.05

2.32

2.59

2.86

3.12

3.39

3.66

Total
Cycle
Time
(Mi-)

2.38

2.85

3.29

3.72

4.14

4.57

5.01

5.44

5.87

6.31

6.73

7.16

7.59

Triýa
Per
Hour

25.2

21.0

18.2

Efrfici-eny
Payload Pow"~
(BCY) (50 nile/bi)

Adjusted
Prod~uativity
(RCYtlir

25.0

25.0

25.0

16.1 25.0

14.5 25.0

13.1 25.0

12.0 25.0

11.0 25.0

10.2 25.0

9.5 25.0

8.9 25.0

8.4 25.0

7.9 25.0

7.5 25.0

0.83

0.83

0.83

0.83

0.83

0.83

0.83

0.83

0.83

0.83

0.83

0.83

0.83

0.83

Oper•tin

(StacY)

523

436

378

334

301

272

249

228

212

197

185

174

164

156

$0.50

$0.61

$0.70

$0.79

$0.88

$0.97

$1.06

$1.16

$1.25

$1.34

$1.43

$1.51

$1.61

$1.690.60 ¶ 0
060 393

w
(~ 5¶~ l0~ A..s.usor Grade tosded (.10~ .rde + 4~ ~nIIie~ = .6~ mniati Pn,~tv (10~ ~ .j. 4~ n~II..,e = 1S~ tn~ah
Cast #3: 10% AssidmP Grade 1.4ondrd (-10% radir + 4% ralfi-, = -6% to" F--tý (10% -de + 4% Ai;.. = 14% total)Q

One-Way
Distance

(FL)

500

1500

2000

2500

3000

3500

4000

4500

5000

5500

6000

6500

)o

Load
Time

1.0

1.0

1.0

1.0

1.0

1.0

1.0

1.0

1.0

1.0

1.0

1.0
1.0

Travel
Time

Loaded
(Min.)

0.34

0.51

0.67

0.83

0.99

1.16

-1.32

1.48

1.64

1.81

1.97

2.13

2.30

2.46

Maneuver
& Spread

Time

(min.)

0.60

0.60

0.60

0.60

0.60

0.60

0.60

0.60

0.60

0.60

0.60

0.60

0.60

0.60

Travel Total
Time Cycle
Empty Time
(Mi.) (iM,.)

0.51

0.96

1.41

1.85

2.30

2.74

3.19

3.63

4.08

4.52

4.97

5.41

5.86

6.30

2.45

3.07

3.68

4.28

4.89

5.50

6.11

6.71

7.32

7.93

8.54

9.14

9.76

10.36

Trips
Per

Hour

24.5

19.5

16.3

14.0

12.3

10.9

9.8

8.9

8.2

7.6

7.0

6.5

6.2

5.8

Efficiency Adjusted
Payload Factor Productivity
(BC'?) (50 min/hr) (SCY/Hr)

25.0

25.0

25.0

25.0

25.0

25.0

25.0

25.0

25.0

25.0

25.0

25.0

25.0

25.0

0.83

0.83

0.83

0.83

0.83

0.83

0.83

0.83

0.83

0.83

0.83

0.83

0.83

0.83

508

405

339

291

255

226

203

185

170

158

145

135

129

120

Operating
Costs

(S1/cY)

$0.52

$0.65

$0.78

$0.91

$1.03

$1.17

$1.30

$1.43

$1.53

$1.67

$1.82

$1.96

$2.05

&2.19
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Appendix C (Continued)
CAculations for Moving Materials With A Caterpillar 637E Push-Pull Scraper Fleet

Material Movement By Scrapers

Case #4: 5% Rcsistinz Grade Loaded (5% crade + 4% mlling = 9% totas! Emvty (-5% trade + 4% rollinz = -1% totab

OoC-Way
Distanee

(FL)

500

1000

2000

2500

3000

350

4000

4500

5000

5500

6000

.*00

LoAd
Tim,

(Mm.)

1.0

1.0

1.0

1.0

1.0

1.0

1.0

1.0

1.0

1.0

1.0

1.0

1.0

1.0

Travel
Tu,,-e

Loaded
(Mia)

0.55

1.01

1.46

1.92

2.38

2.83

3.29

3.75

4.21

4.66

5.12

5.58

6.04

6.49

Maneuver
& Spread

Time

0.60

0.60

0.60

0.60

0.60

0.60

0.60

0.60

0.60

0.60

0.60

0.60

0.60

0.60

Travel
Time

0.33

0.50

0.66

0.83

0.99

1.15

1.31

1.48

1.64

1.80

1.96

2.13

2.29

2.45

TOm

2.48

3.11

3.72

4.35

4.97

5.58

6.20

6.83

7.45

8.06

8.68

9.31

9.93

10.54

PC[
Hou

24.2

19.3

16.1

13.8

12.1

10.8

9.7

8.9

8.1

7.4

6.9

6.4

6.0

5.7

Payload Fac"O,
(IC'm (50 aininhz

25.0

25.0

25.0

25.0

25.0

25.0

25.0

25.0

25.0

25.0

25.0

25.0

25.0

25.0

0.83

0.83

0.83

0.83

0.83

0.83

0.83

0.83

0.83

0.83

0.83

0.83

0.83

0-83

Adjusted
Productiviy
(BCYIttr)

502

400

334

286

251

224

201

183

168

154

143

133

125

118

costs
($ICY)

$0.53

$0.66

$0.79

$0.92

$1.05

$1.18

$1.31

$1.44

SI.57

$1.72

$1.84

$1.99

$2.12

$2.23

Ca=e #5: 10% Rcsistine Grade Loaded (10% gradz + 4% rolling = 14% tota) Empty (-10% grade + 4% rolling = -6% total)

One-Way
Distance

(FL.)

Load
Time
(Mn.)

Travel Maneuver
Time & Spread

Loaded Time
(Min.) (Min.)

Travel Total
Time Cycle

Empty Time
(Min.) (min)

Trips
Per

Hour

Efficiency Adjusted
Payload Factor Productivity
(BCY) (50 mninhr) (BCYiHr)

Operat ing
Costs

(Sf BCY)

500 1.0 0.75 0.60 0.32 2.67 22.5 25.0 0.83

1000

1500

2500

30D0

3500

4000

4500

5000

5500SOOO

6000

6500

10

1.0 1.43 0.60 0.49 3.52 17.0

1.0 2.12 0.60 0.65 4.37 13.7

1.0 2.81 0.60 0.81 5.22 11.5

1.0 3.49 0.60 0.98 6.07 9.9

1.0 4.18 0.60 1.14 6.92 8.7

1.0 4.87 0.60 1.30 7.77 7.7

1.0 5.56 0.60 1.46 8.62 7.0

1.0 6.24 0.60 1.63 -9.47 6.3

1.0 6.93 0.60 1.79 10.32 5.8

1.0 7.62 0.60 1.95 11.17 5.4

1.0 8.31 0.60 2.12 12.03 4.9

1.0 8.99 0.60 2.28 12.87 4.7

1.0 9.68 0.60 2.44 13.72 4.4

25.0

25.0

25.0

25.0

25.0

25.0

25.0

25.0

25.0

25.0

25.0

25.0

25.0

0.83

0.83

0.83

0.83

0.83

0.83

0.83

0.83

0.83

0.83

0.83

0.83

0.83

467

353

284

238

205

181

160

145

131

120

112

102

98

91

$0.56

$0.75

$0.93

$1.11

$1.28

$1.46

$i.65

$1.82

$2.02

$2.19

$2.35

$2.59

$2.70

$2.89
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Appendix D
Calculations for Moving Materials With a Caterpillar 56 CY Cable Shovel and Caterpillar 240T (793C) Trucks

"131 &ECO•1S ARE FOR EXCAVATION ONLY. MATERIAL REQUIRING BLASTING SHOULD HAVE AN ADDITIONAL $0.10/BCY ADDED FOR DRILLING AND)
BMLAttiaNG CM n S T Ca.

Ma•terial Movemntm By Shove~l-Truck Combinatio

1) 56 CY Shovel
2) Caterpillar 793B - 240-Ton End Dumps
3) Material Density
4) Operating Efficiency Factor
5) Rolling Resistance Factor
6) 56 CY Shovel Operating Costs (No Ownership Coat)
7) 793C Ieame + Opratming Coats
8) Labor Coats
9) ' of I - 14,000 Gal. Water Truck + I Operator

10) I - 16H Blade + I Operator
11) 1-D9R +lOpcmor
12) 1 934B Rubber Tired Dozer + I Operator
13) Supervision Labor Costs
14) Supervisor Transpoation

15) Total Flee Hourly Costs (Except Trucks)

56.0 LY Heaped
193.0 LCYI156.$ BCY

2,850.0 LB/RCY
0.13 %
4.00 %

$248.64
$193.15

$18.75 Per Hour
$70.23 Per Hour
$84.26 Per Hour

$120.99 Per Hour
$105.15 Per Hour

$12.50 Per Hour
S4.39 Per Hour

$664.91 Per Hour

CPH 25
CPH 25
CPH 25
WME
WME
WYDOT-WDD
'A of 90% DQCRG + Operator
90% DQCRG + Operator
90% DQCRG + Operator
90% DQCRG + Operator
½4 of WYDOT-WDD
l, of 90% DQCRG

TO USE TABLE: Locate your approximate grade by reference to eas number. Determine cost per BCY by using distancc column that approximates your distance. No calculations arM
necessary.

Case #I: Level Ground Loaded (0% vrade + 4% rollins = 4% total resistrneel mnoty (0% eradc + 4% = 4% toal

One-Way
Distance

@50D

1000

15O0

2000

2500

3000

3500

40D0

4500

5000

5500

6000

6500

7000

Load Maneuver
Time Tinii

(Min.) (Mill)

1.70 0.60

1.70 0.60

1.70 0.60

1.70 0.60

1.70 0.60

1.70 0.60

1.70 0.60

1.70 0.60

1.70 0.60

1.70 0.60

1.70 0.60

1.70 0.60

1.70 0.60

1.70 0.60

Travel Travel
Time Dump Time

Loaded Time Empty
(Min.) (Min.) (Min.)

0.4 1.20 0.2

0.7 1.20 0.4

1.0 1.20 0.6

1.3 1.20 0.7

1.6 1.20 0.9

1.9 1.20 1.1

2.2 1.20 1.3

2.4 1.20 1.5

2.7 1.20 1.7

3.0 1.20 1.9

3.2 1.20 2.1

3.5 1.20 2.3

3.8 1.20 2.5

4.2 1.20 2.7

Total
Cycle
Time

(Min.)

4.1

4.6

5.1

5.5

6.0

6.5

7.0

7.4

7.9

8.4

8.8

9.3

9.8

10.3

Trips
Per

Hour

14.6

13.0

11.8

10.9

10.0

9.2

8.6

8.1

7.6

7.1

6.8

6.5-

6.1

5.8

Adjusted
Truck

Payload Productivity
(BC'Y) (BCY/Hr)

156.8

156.8

156.8

156,8

156.8

156.8

156.8

156.8

156.8

156.8

156.8

156.8

I56.8

156.8

1912

1704

1537

1425

1307

1206

1120

1059

992

933

891

843

800

761

Adjusted
Shovel

Productivity
(BCY/Hr)

4040

4040

4040

4040

4040

4040

4040

4040

4040

4040

4040

4040

4040

4040

Number
of Trucks

Required

2.11

2.37

2.63

2.83

3.09

3.35

3.61

3.81

4.07

4.33

4.53

4.79

5.05

5.31

Operating!
Costs

(SIBCY)

S0.275

S0.289

SO.303

SO.313

S0.327

SO.340

$0.354

$0.364

$0.378

$0.392

S0.402

10.416

S0.430

$0.443

Operating Coals = (((tTrucks x (Truck costs + Labor costs)) + Total Fleet costs)/Shovel Productivity)

DE 3/98 23



Appendix D (Coatinue.)
Calcutations for Moving Materials With a Caterpillar 56 CY Cable Shovel and Caterpillar 240T (793C) Trucks

Material Movement By Shovel-Truck Combination

Case #2: 5% Resisting Grade Loaded (5% erade + 4% roline = 9% total resistance) Empty (05% grade + 4% rolling = -1% totan

Trzvel Travel TOW Adjuald Adjusted
One-Way Lo•d Mancuver Time Dump Time Cycle Trips Truck Shovel
Distanoc T'me Time Loade Time Empty Tint Per Payload Productivity Productivity

(F.) 0Min.) 0(Mis.) (Min.) (Min.) (Min.) (Mis.) Hour (BCY) (BCY/i-) 0ICY114r

Number
of Trucks
Requuind

Operati

(URCY)

500 1.70 0.60

[ODD 1.70 0.60

1500 1.70 0.60

2000 1.70 0.60

2500 1.70 0.60

3000 1.70 0.60

3500 1.70 0.60

4000 1.70 0.60

4500 1.70 0.60

5000 1.70 0.60

5500 1.70 0.60

60D0 1.70 0.60

6500 1.70 0.60

1' 1.70 0.60

Q'#3: 5% Assisting Grade

0.8 1.20 0.4 4.7 12.8 156.8

1.4 1.20 0.7 5.6 10.7 156.8

2.2 1.20 1.0 6.7 9.0 156.8

2.9 1.20 1.3 7.7 7.8 156.8

3.6 1.20 1.6 8.7 6.9 156.8

4.3 1.20 1.9 9.7 6.2 156.8

5.0 1.20 2.2 10.7 5.6 156.8

5.7 1.20 2.5 11.7 5.1 156.8

1668

1398

1170

1019

902

810

731

669

615

570

531

497

467

440

4040

4040

4040

4040

404

4040

4040

4040

4040

4040

4040

4040

4040

4040

2.42 $0.292

2.89 $0.316

3.45 $0.346

3.96 $0.372

4.48 $0.400

4.99 $0.426

5.52 $0.454

6.04 80.481

6.57 $0.509

7.09 $0.537

7.61 $0.564

8.14 $0.592

8.66 $0.619

9.17 $0.646

6.4 1.20 2.8 12.7 4.7

7.1 1.20 3.2 13.8 4.4

7.8 1.20 3.5 14.8 4.1

8.5 1.20 3.8 15.8 3.8

9.2 1.20 4.1 16.8 3.6

9.9 1.20 4.4 17.8 3.4

156.8

156.8

156.8

156.8

156.8

156.8

Loaded (-5% grade + 4% rolling = -1% total resistance) Empty (5% grade + 4% = 9% total)

One-Way Load Maneuver
Distance Tine Time

(FL) (Min.) (Min.)

500 1.70 0.60

1000 1.70 0.60

1500 1.70 0.60

2000 1.70 0.60

2500 1.70 0.60

3000 1.70 0.60

3500 1.70 0.60

4000 1.70 0.60

4500 1.70 0.60

5000 1.70 0.60

5500 1.70 0.60

6000 1.70 0.60

6500 1.70 0.60

7000 1.70 0.60

Travel Travel Total Adjusted Adjusted
Time Dump Time Cycle Trips Truck Shovel

Loaded Time Empty Time Per Payload Productivity Productivity

(Min.) (Min.) (Min.) (Min.) Hour ('BCY) (BCY/Hr) (BCYIHr)

0.4 1.20 0.3 4.2 14.3 156.8

0.7 1.20 0.5 4.7 12.7 156.8

1.0 1.20 0.8 5.3 11.3 156.9

1.3 1.20 1.0 5.8 10.3 156.8

1.6 1.20 1.3 6.4 9.4 156.8

1.9 1.20 1.6 7.0 8.6 156.8

2.2 1.20 1.8 7.5 8.0 156.8

2.5 1.20 2.1 8.1 7.4

2.8 1.20 2.3 8.6 7.0

3.2 1.20 2.6 9.3 6.5

3.5 1.20 2.8 9.8 6.1

3.8 1.20 3.1 10.4 5.8

4.1 1.20 3.4 11.0 5.5

4.4 1.20 3.6 11.5 5.2

1568 _

156.8

156.8

156.8

156.8

156.8

156.8

1867

1662

1479

1344

1227

1128

1044

972

909

845

797

754

715

681

4040

4040

4040

4040

4040

4040

4040

4040

4040

4040

4040

4040

4040

4040

Number Operating
of Trucks Coats
Required ($/BCY)

2.16 $0.278

2.43 $0.292

2.73 $0.308

3.00 S0.322

3.29 $0.337

3.58 $0.352

3.'7 $0.368

4.16 $0.383

4.44 $0.398

4.78 s0.415

5.07 $0.431

5.36 $0.446

5.65 $0.461

5.93 $0.476
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Appendix E
Calculations for Moving Material With a Caterpillar D9N Doer

Material Movement By Dozing

1) Caterpillar D9N Dozer With U Blade
2) Operating Costs
3) Labor Costs
4) Supervisor Labor Costa
5) Supervis Tra-sposation

6) Total Hourly Costs

$94.60 Per Hour
$18.75 Per Hour

$3.13 Per Hour

$1.50 Per Hour

$117.58 Prcr Hour

90% of DQCRG
WYDOT-WDD
11/ of 90% of DQCRG
I18 of 90% of DQCRG

TO USE TABLE. Locate your approximate grade by r.ferexcing "Gra&" column. Determine cost per LCY by using the distance that best approximates your distance.

Job Corroction Factors'

Distance
(FL)

50

100

150

200

250

300

350

400

450

500

Productivity
(LCYIHr.)

2100

1200

900

700

570

4"0

410

370

350

340

opeator

1.0

1.0

1.0

1.0

1.0

1.0

1.0

1.0

1.0

1.0

Ma1.0

1.0

1.0

1.0

1.0

1.0

1.0

1.0

1.0

1.0

1.0

Visibility

0.90

0.90

0.90

0.90

0.90

0.90

0.90

0.90

0.90

0.90

Efficiency

0.83

0.83

0.83

0.83

0.83

0.83

0.83

0.83

0.83

0.83

Grade
(0%)

1.00

1.00

1.00

1.00

1.00

1.00

1.00

1.00

1.00

1.00

Adjusted
Productivity
(LICY/r.)

1575

900

675

525

428

360

308

278

263

255

Costa
WLCY)

$0.075

$0.131

$0.174

$0.224

$0.275

$0.327

$0.382

50.423

$0.447

$0.461

Job Correction Factors'

Distance
(FL)

50

100

150

200

250

300

350

400

450

500
'Job Correction Facotss.

Operator
Material
Visibility
Efficiency

Productivity
(LCYIRr.)

2100

1200

900

700

570

480

410-

370

350

340

Operator

1.0

1.0

1.0

1.0

1.0

1.0

1.0

1.0

1.0

1.0

Material

1.0

1.0

1.0

1.0

1.0

1.0

l.6

1.0

1.0

1.0

Visibility

0.90

0.90

0.90

0.90

0.90

0.90

0.90

0.90

0.90

0.90

Efficiccy

0.83

0.83

0.83

0.83

0.83

0.83

.0.83

0.83

0.83

0.83

Grade
(-10%)

1.20

1.20

1.20

1.20

1.20

1.20

1.20

1.20

1'.20

1.20

Adjusted
Productivity
(LCY/Hr.)

1890

1080

810

630

513

432

369

333

315

306

Costs
(SILCY)

$0.062

$0.109

50.145

$0.187

$0.229

S0.2772

$0.317

$0.353

$0.373

$0.384

Excellent = 1 .00
Good =1.00
Fair = 0.90
S0 inin/hr = 0.83
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Appendix E (Continued)

Calculations for Moving Matcri•l With a Catcrpillar D9N Dozwr

Material Movement By Dozing

Diatom

50

too

150

200

250

300

350

400

450

500

Productivity
(LCY/Hr.) Operaor

2100 1.0

1200 1.0

900 1.0

700 1.0

570 1.0

480 1.0

410 1.0

370 1.0

350 1.0

340 1.0

1.0

1.0

1.0

1.0

1.0

1.0

1.0

1.0

1.0

1.0

Job Correction Factors'

Vi~siblity

0.90

0.90

0.90

0.90

0.90

0.90

0.90

0.90

0.90

0.90

Efriciency,

O.S3

0.83

0,83

0.83

0.33

0.83
O.S3

0.83

0.83

0.830.83

Omdc
(-20%)

1.40

1.40

1.40

1.40

1.40

1.40

1.40

1.40

1.40

1.40

Adjusted
Pmductivky
(LCYHr.)

2205

1260

945

735

599

504

431

389

368

357

$0.053

$0.093

$0.124

$0.160

50.196

$0.233

$0.273

$0.302

$0.320

1o.329-

v

$0.329

Productivity
(LCY/Hr.) Operator

2100 1.0

Job Correction Factors'

Distance
(Ft.)

50

too

150

200

250

300

350

400

450

50o

1200

900

700

570

480

410

370

350

340

1.0

1.0

1.0

1.0

1.0

1.0

1.0

1.0

1.0

Mateial

1.0

1.0

1.0

1.0

1.0

1.0

1.0

1.0

1.0

1.0

Visibility

0.90

0.90

0.90

0.90

0.90

0.90

0.90

0.90

0.90

0.90

Efficiency

0.83

0.83

0.93

0.83

0.93

0.83

0.83

0.83

0.83

0.83

Grade
(10%)

0.75

0.75

0.75

0.75

0.75

0.75

0.75

0.75

0.75

0.75

Adjusted
Productivity
(LCYn-r.)

111

675

506

394

321

270

231

208

197

191

($f.•CY)

$0.100

$0.174

$0.232

$0.298

$0.366

10.436

$0.509

$0.565

$0.600

$0.616

'JJob Correction Factors:
Operator
Material
Visibility
Efficiency

Excellent = 1.00
Good = 1.00
Fair - 0.90
SO mirhr = 0.83
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Appendix F

Calculations For Moving Material With a Caterpillar DIIR Dozer

Material Movement By Dozing With DIIR

1) Caterpillar DII R Dozer With U Blade (Operating Costs) $223.85 per DataQuest
2) Op-rating Coata
3) Labor Costa
4) Supcrvior Labor Costs
5) Supervisor Tra•uportation

6) Total Hourly Coas

S201.47 Per Hour
$18.75 Per Hour

$3.13 Per Hour
$1,10 Per Hour

$224.45 Per Hour

90% of DQCRG
WYDOT-WDD
118 of 90% of DQCRG
1/8 of 90% of DQCRG

TO USE TABLE. Locate your approximat gtrade by referencing "Grade eokunm. Detcrmine east per LCY by using die distancthat betn approxmiates your distance.

Job Corr"etion Facto's,

Distance
(FL)

50

100

150

200

250

300

350

400

450

500

Productivity
CYy/H.r.)

3200

2700

1900

1400

1150

1000

850

750

670

600

Operator

1.0

1.0

1.0

1.0

1.0

1.0

1.0

1.0

1.0

1.0

Material

1.0

1.0

1.0

1.0

1.0

1.0

1.0

1.0

1.0

1.0

Vibility

0.90

0.90

0.90

0.90

0.90

0.90

0.90

0.90

0.90

0.90

Ef03cy

0.83

0.83

0.83

0.83

0.83

0.83

0.83

0.83

0.83

0.83

Grade
(0%)

1.00

1.00

1.00

1.00

1.00

1.00

1.00

1.00

1.00

1.00

Adjusted
Productivity
(LCYHr.)

2400

2025

1350

1050

863

750

638

563

503

450

(SLCY")

$0.094

$0.111

$0.166

$0.214

10.260

$0.300

$0.352

$0.400

$0.446

SO.500

Job Correction Factors'

Distance
(FL)

50

100

150

200

250

300

350

400

450

500

'Job Correction Facton:
Operator
Material
Visibility
Efficiency

Productivity
(LCY/Rr.)

3200

2700

1800

1400

1150

1000

RSO

750

670

600

Operator

1.0

1.0

i.0

1.0

1.0

1.0

1.0

1.0

1.0

1.0

Material

1.0

1.0

1.0

1.0

1.0

1.0

1.0

1.0

1.0

Visibility

0.90

0.90

0.90

0.90

0.90

0.90

0.90

0.90

0.90

0.90

Efficiency

0.83

0.83

0.83

0.83

0.83

0.83

0.83

0.83

0.83

0.83

Grade
(-10%)

1.20

1.20

1.20

1.20

1.20

1.20

1.20

1.20

1.20

1.20

Adjusted
Productivity
(LCY/Hr.)

2880

2430

1620

1260

1035

900

765

675

603-

540

Costs
($/LCY)

$0.078

$0.092

$0.139

$0.178

$0.217

$0.249

10.293

$0.333

$0.372

$0.416

Excellent
Good
Fair
50 min/hr

= 1.00
= 1.00
= 0.90
= 0.83
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Appcudix F (Continued)
Calculations For Moving Material With a Caterpllar DI IR Dozer

Material Movement By Dozing With DIIR

Distanc
(-L)

50

I00

150

200

250

300

350

400

450

500

(LY/Hr.) Operator

3200 1.0

2700 1.0

1500 1.0

1400 1.0

1150 1.0

1000 1.0

950 1.0

750 1.0

670 1.0

600 1.0

Job Correction Factors'

mateia Visability

1.0 0.90

1.0 0.90

1.0 0.90

1.0 0.90

1.0 0.90

1.0 0.90

1.0 0.90

1.0 0.90

1.0 0.90

1.0 0,90

0.83

0.53

0.83

0.83

0.83

0.83

0.83

0.83

0.83

0.83

Gradc
(-20%)

1.40

1.40

1.40

1.40

1.40

1.40

1.40

1.40

1.40

1.40

Adjusted
Productivity

-Y/H'r.)

3360

2835

1890

1470

1208

1050

893

788

704

630

cost-
(S/LCY)

$0.067

$0.079

$0.119

$0.153

$0.186

$0.214

$0.251

$0.285

$0.319

$0.356

. Distance(FL)

5o

100

150

200

250

300

350

400

4'so

500

'Job Correction Factors:
Operator
Material
Visibility
Efficiency

Productivity
(LCYIHr.) Operator

3200 1.0

2700 1.0

1800 1.0

1400 1.0

1150 1.0

1000 1.0

850 1.0

750 1.0

670 1.0

600 1.0

Job Corrcction Factors'

Material

1.0

1.0

1.0

1.0

1.0

1.0

1.0

1.0

1.0

1.0

Visibility

0.90

0.90

0.90

0.90

0.90

0.90

0.90

0.90

0.90

0.90

Efficiency

0.83

0.83

0.83

0.83

0.93

0.83

0.83

0.83

0.83

0.93

Grade
(10%)

0.75

0.75

0.75

0.75

0.75

0.75

0.75

0.75

0.75

0.75

Adjusted
Productivity
(L-Y/Hr.)

1800

1519

1013

788

647

563

478

422

377

338

(SILCY)

$0.125

$0.148

$0.222

S0.285

$0.347

$0.399

$0.470

$0.532

$0.595

SO.664

Excellent = 1.00
Good -1.00
Fair =0.90
50 mint/hr = 0.83
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Appendix G
Calculations for Final Grading With a Caterpillar 16H Motor Grader

Final Grading

INPUT, UNIT AS COMMENT/
INDICATED I SOURCE

Caterpillar 16H Motor Grader

Speed in Miles Per Hour (Second Gear) 3.3 Miles/Hour CPH 25

Width of Grading Per Pass 8 Feet CPH 25

Feet Per Mile 5,280 Feet

Square Feet Per Acre 43,560 Sq. Ft.

Operating Efficiency Factor 50 Min./Hr. 0.83 % CPH 25

i r tin Costs $65.51 Per Hour 90% of DQCRG

Labor Costs $18.75 Per Hour WYDOT-WDD

Supervision Labor Costs $3.13 Per Hour 1/8 of 90% of DQCRG

Supervisor Transportation $1.10 Per Hour 1/8 of 90% of DQCRG

Total Hourly Costs $88.49

Grading Rate

(3.3 Miles/Hour)x(5,280 Ft./Mile)x(8 Ft./Pass) 139,392 Ft2/Hour

(139,392 Ft2/Hour)/(43,560 Ft2/Acre) 3.2 Acres/Hour

(3.2 Acres/Hour)x(0.83 Efficiency Factor) 2.66 Acres/Hour

Operating Costs

($88.49/Hour)/(2.66 Acres/Hour) $33.27 Per Acre
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Appendix H
Cost Estimates for Handling Wire Fencing and Electrical Power Lines

FENCING SOURCES

Construction 4-Strand Barbed

Removal

0-

Overall Average -
$1.15/LF

Overall Average -
$0.68/LF

Wyoming Highway Department
Weighted Average Bid Prices, 1997

Wyoming Highway Department,
Average Bid Prices, 1997

Power Line Removal

Distribution Lines: No Charge From: Tri-County Electric
Transmission Lines: No Charge From: Tri-County Electric

Note: Cost estimates for power line removal are based on phone contact with Tri-County Electric. Distribution
lines are owned by Tri-County Electric and would be removed upon request at no charge by Tri-County
Electric. Transmission lines (lines which go from the main metering point to various electrical substations
and arenot owned by Tri-County Electric) would be removed by Tri-County Electric at no cost for their
salvage value.
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Appendix I
Cost Estimate for Ripping Asphalt Using a Caterpillar D9R Dozer

Asphalt Ripping (3"-4" Mat)

INPUT, UNIT AS COMMENT/
INDICATED SOURCE

Caterpillar D9R Dozer With 3 Shank Ripper

Speed in Miles Per Hour I Mile/Hour CPH 25

Width of Ripping Pass 3 Feet CPH 25

Feet Per Mile 5,280 Feet

Square Feet Per Acre 43,560 Sq. Ft. _

Overating Efficiency Factor 50 Min./Hr. 0.83 % CPH 25

ratin Costs $102.24 Per Hour 90% of DQCRG
Labor Costs $18.75 Per Hour WYDOT-WDD

Supervision Labor Costs $3.13 Per Hour 1/8 of 90% of DQCRG

Supervisor Transportation $1.10 Per Hour 1/8 of 90 % of DQCRG

Total Hourly Costs $125.22

Ripper Productivity

(1.0 Mile/Hour)x(5,280 Ft./Mile)x(3 Ft./Pass) 15,840 Ft/Hour

(15,840 Fe/Hour)/(43,560 Ft2/Acre) 0.36 Acres/Hour

(0.36 Acres/Hour)x(0.83 Efficiency Factor) 0.299 Acres/Hour

Operating Costs

($125.22/Hour)/(0.299 Acres/Hour) $418.80 Per AcreT
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Appendix I1
Cost Estimate for Ripping Overburden Using a Caterpillar DIOR Dozer

Overburden Ripping

INPUT, UNIT AS COMMENT/
INDICATED SOURCE

Caterpillar DIOR Dozer With Single Shank Ripper

Speed in Miles Per Hour 1 Mile/Hour CPH 25

Width of Ripping Pass 3 Feet CPH 25

Feet Per Mile 5,280 Feet

Square Feet Per Acre 43,560 Sq. Ft.

Operating Efficiency Factor 50 Min./Hr. 0.75 % CPH 25

-" Depth 2 Feet CPH 25

Operating Costs $134.07 Per Hour 90% of DQCRG

Labor Costs $18.75 Per Hour WYDOT-WDD

Supervision Labor Costs $3.13 Per Hour 1/8 of 90% of DQCRG

Supervisor Transportation $1.10 Per Hour 1/8 of 90% of DQCRG

Total Hourly Costs $157.05

Ripper Productivity

(1.0 Mile/Hour)x(5,280 Ft./Mile)x(3 Ft./Pass) 15,840 Fe/Hour

(15,840 Ft2/Hour)/(43,560 Ft/Acre) 0.36 Acre/Hour

(0.36 Acre/Hour)x(O.75 Efficiency Factor) 0.27 Acre/Hour

Operating Costs

($157.05/Hour)/(0.27 Acre/Hour) $581.67 Per Acre

Note: A 75 percent Efficiency Factor was used to account for slowing, raising ripper, maneuvering and turn time.
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Appendix i
Cost Estimate for Culvert Removal

Culvert Removal

INPUT, UNIT AS COMMENT/
INDICATED SOURCE

Average Length of CMP Section 20 Feet

Assumed Culvert Diameter 48 Inches

Time to Cut One Band 10 Minutes

Time to Load One 20' Section (2 People) 20 Minutes

Average Haul, Dump and Return Time 30 Minutes

Number of Sections of CMP Per Load 2

Operating Efficiency Factor 50 Min./Hr. 0.83 %

r $18.75 Per Hour WYDOT-WDD

Dump Truck (10-12 yd 3) $26.52 Per Hour 90% of DQCRG

Caterpillar 980F Front-End Loader $57.94 Per Hour 90% of DQCRG

Cost to Remove One 20' Section of CMP

Labor Cost x Timie to Cut One Band $3.13

+ ((Labor Cost x 2) + FEL Cost) x Time to Load 1 Section $31.78

+ (Labor Cost + Truck Cost) x Haul Time $22.64

Cost to Remove One 20' Section of CMP $57.55
(not including dirt removal)

Note: Culverts may be smashed and buried in place when feasible.
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Appendix K
and Removal of Railroad Spurs and Facilities BuildingsCost Estimates for Demolition

REGIONAL ADJUSTED
TASK COST PER UNIT COST COST PER

($) ADJUSTMENT' UNIT ($)

Track Removal 6.19/lin. ft. 84.2% 5.21/lin. ft.
Ballast Removal 2.54/cy 84.2% 2.14/cy

Building Demolition and Disposal', 2- 3

Mixture of Types 0.181ft 84.2% 0.1521ft

Explosive Demolition, Concrete or Steel 0.18/ft 84.2% 0.152/ftW

Disposal 6.47/cy 84.2% 5.45/cy

City Landfill Dump Charges $50.00/ton 84.2% $42.10/ton

6crete Footings and Foundations.

6" Thick With Rebar 9.65/sq. ft. 84.2% 8.13/sq. ft.

Footings - 2' Thick, 3' Wide 13.15/Iin. ft. 84.2% 1 1.07/lin. ft.

Concrete Dispersnl On-Site 5-25/cv 94-2 % 4 42/ev

Note: Operators may also provide a verifiable cost estimate from a qualified contractor for these demolition tasks.
This estimate may be used for one to three consecutive years, assuming few substantial changes in mine

facilities.

I Costs From: 1998 Means Heavy Construction Cost Data
2 Based on Total Volume of Building, does not include disposal cost
3 Based on Concrete Structures Volume Only, does not include disposal cost
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Appendix L
Abandonment and Sealing of Cased Drill Holes and Monitor Wells

...... TASKS UNI COST NTS S

DRILL HOLE RECLAMATION COSTS

Site Locating $10.00/site

Sealing Using High-Solids Bentonite Grout"2

:_ 500' deep $4.00/lin. ft.
_.< 1,000' deep $6.28/lin. ft.

Capping Using a Pre-cast Concrete Cap (if needed) $7.50/hole

Site Grading $30.00/site

Seeding - Small Site (15' x 25') $1.00/site

ouring & Seeding - Large Sites (100' x 100') $250.00/site

IONITORING WELL RECLAMATION COSTS

Site Locating $10.00/site

Removal of Top Few Feet of Casing (Backhoe & Welder) $15.00/well

Sealing Using High-Solids Bentonite Grout"'2

-< 500' deep $4.00/lin. ft.
_ 1,000' deep $6.28/lin. ft

Site Smoothing (Hand Work) & Seeding $5.00/site

Costs based on industry sources.

Assumes a hole/well size of 5" diameter.

2 Gassy or artesian wells would require class G neat cement plugging @ $6.46/ft. for wells up to 500' deep

and $7.64/ft. for holes over 500' deep.
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Appendix M
Cost Estimate for Rough Grading Backfill Using

Caterpillar D9R Dozer or Caterpillar 834B

CATERPILLAR 834B

ITEMS CATERPILLAR D9R RUBBER TIRED COMMENT/SOURCE
DOZER DOZER

Speed in Miles Per Hour (First Gear) 2.0 Miles/Hour 4.0 Miles/Hour CPH 25

Width of Dozer Pass 14 Feet 14 Feet CPH 25

Feet Per Mile 5,280 Feet 5,280 Feet

Square Feet Per Acre 43,560 Sq. Ft. 43,560 Sq. Ft.

Operating Efficiency Factor 50 Min./Hr. 0.83% 0.83% CPH 25

Operating Costs $102.24 Per Hour $86.40 Per Hour 90% of DQCRG

LAbor Costs $18.75 Per Hour $18.75 Per Hour WYDOT-WDD

Supervision Labor Costs $3.13 Per Hour $3.13 Per Hour 1/8 of 90% of DQCRG

rvisor Transportation $1.10 Per Hour $1.10 Per Hour 1/8 of 90% of DQCRG

otal Hourly Costs $125.20 $109.38

SCARIFICATION RATE

(2.0 Miles/Hour)x(5,280 Ft./Mile)x(14 Ft./Pass)' 147,840 Fe/Hour 295,680 FetHour
(4.0 MilesfHour)x(5,280 Ft./Mile)x(14 Ft./Pass)2

(147,890 Ft/Hour)/(43,560 Ft/Acre)' 3.39 Acres/Hour 6.79 Acres/Hour
(295,680 Ft 2/Hour)/(43,560 Ft/Acre)2

(3.39 Acres/Hour)x(O.83 Efficiency Factor)' 2.82 Acres/Hour 5.66 Acres/Hour
(6.79 Acres/Hour)x(0.83 Efficiency Factor)

2

OPERATING COSTS

($125.20/Hour)/(2.82 Acres/Hour)' $44.40 Per Acre $19.33 Per Acre
($109.38/Hour)/(5.66 Acres/Hour)

2
-

Caterpillar D9R Dozer

2 Caterpillar 834B Rubber Tired Dozer
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Appendix N
Cost Estimates for Demolition and Removal of One "Standard" Surface Water Monitoring Station

INPUT, UNIT AS COMMENT/
INDICATED SOURCE

Assumed Time to Remove One Station 8 Hours

Labor $18.75 Per Hour WYDOT-WDD

Dump Truck (10-12 yd 3) $26.52 Per Hour 90% of DQCRG

Caterpillar 980F Front-End Loader $57.94 Per Hour 90% of DQCRG

Cost to Remove One Surface Water Station =

(Labor Cost x Time to Remove Station) $150.00
+ (Labor Cost + Truck Cost) x Time to Remove Station $362.16
+ (Labor Cost + Loader Cost) x Time to Remove Station $613.52

Cost to Remove One Surface Water Station = $1125.68

Appendix 0
Cost Estimates for Demolition and Removal of One

"Standard" Meteorological or Air Quality Monitoring Site

LNPUT, UNIT AS COMMENT/
INDICATED SOURCE

Assumed Time to Remove One Station 4 Hours

Labor $18.75 Per Hour WYDOT-WDD

Dump Truck (10-12 yd3) $26.52 Per Hour 90% of DQCRG

Caterpillar 428B (2WD) Front-End Loader $15.07 Per Hour 90% of DQCRG

Cost to Remove One Meteorological or Air Quality Station =

(Labor Cost x Time to Remove Station) $75.00
+ (Labor Cost + Truck Cost) x Time to Remove Station $181.08
+ (Labor Cost + Loader Cost) x Time to Remove Station $135.28

-.t to Remove One Meteorological or Air Quality Station = 1 $391.36
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Appendix P
Cost Estimate for Scarification of Compacted Surfaces

INPUT, UNIT AS COMMENT!
INDICATED SOURCE

CATERPILLAR 16H MOTOR GRADER

Speed in Miles Per Hour (First Gear) 2.4 Miles/Hour CPH 25

Width of Scarifying Pass 12 Feet CPH 25

Feet Per Mile 5,280 Feet

Square Feet Per Acre 43,560 Sq. Ft.

Operating Efficiency Factor 50 Min./Hr. 0.83% CPH 25

Operating Costs $65.51 Per Hour 90% of DQCRG

Labor Costs $18.75 Per Hour WYDOT-WDD
Supervision Labor Costs $3.13 Per Hour 1/8 of 90% of DQCRG

kaupervisor Transportation $1.10 Per Hour 1/8 of 90% of DQCRG

Total Hourly Costs $88.49

SCARIFICATION RATE

(2.4 Miles/Hour)x(5,280 Ft./Mile)x(12 Ft./Pass) 152,064 Fte/Hour

(152,064 Ft'/Hour)/(43,560 Fe/Acre) 3.49 Acres/Hour

(3.49 Acres/Hour)x(0.83 Efficiency Factor) 2.90 Acres/Hour

OPERATING COSTS

($88.49/Hour)/(2.90 Acres/Hour) 1$30.51 Per Acre
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Gw-a!Rre egc:latioll XN'tL'itY TO Sp;CciiLc

P'ermit Co i~nitint tts

t) Seedbed Preparation

Ripping $

Chisel Plowing $

Disking $

Harrowing or Cultipacking $

2) Drill Seed Stubble Mulch Mix

Seed Costs $

Drill Seeding $

Mowing Prior to Plantine Permanent Seed Mix $

3) Seeding Permanent Mixes: Detail for each seed mix, if different seed mixes will be applied. The costs/acre for each
individual mix should then be proportioned on the basis of acreage per parcels to derive a single weieghted average cost/acre.

Drill Seedin1

Broadcast Seeding

seed Costs
t4) ,Ntuichin2

Mkulch Purchase ______________

IsHvdromtdchi Application I$

Straw Mulch Placement and Crimiping S

5) Fertilizer

Fertilizer Purchase by Defined Composition $

Application S

6) Fencing

Construction $
Removal $

Subtotal $

7) Maintenance Operations at 10% of Total Revegetation Costs: This cost addresses standard $
husbandry 'practices applied over the mininmum I 0-year bonding period, such as remedial
seeding, mol'ing. selective weed treatment, etc. The 10 percent figure is derivel from
historical operator experience for the Powder River Basin.

Total Revegetation Cost Per Acre



ATTACHMENT E-6-3
QUOTES AND PRICES

EQUIPMENT RATES
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Rev. October 15, 2010

7. Building Decommissioning

a Introduction and Description

All radiologically contaminated buildings, and other structures will be decontaminated
prior to final reclamation to unrestricted release standards in accordance with NRC requirements,
or removed to the appropriate disposal facilities. Decontamination will include acid, and water
washdown of structures, and concrete. The resulting waste water will be disposed by brine
concentration, and evaporation. Equipment which is not decontaminated will be dismantled, and
disposed in an U.S. NRC licensed waste disposal facility, or utilized at another NRC licensed
uranium facility. All uncontaminated foundations will be removed, or broken, and buried in
place.

b. Budget Assumptions

The Building Decommissioning Budget is formatted with the underlying assumptions
integrated into the tabulation. The budget figures distinguish individually costs associated with
decontamination, demolition, transportation and disposal costs.

Buildings sizes were estimated using the schematic diagram COP Figure 2.1-2 and by
measuring existing structures at the Crownpoint location. At the Churchrock location wall
heights were estimated. HRI used Wyoming Department of Environmental Quality guideline
costs to estimate demolition costs for non-contaminated structures. Concrete demolition cost was
estimated by local contractor (See Attachment E-7-3).

HRI assumed that, with the exception of the dryer building, 100 % of the buildings would
be released for unrestricted disposal after decommissioning. The dryer building would require
10% disposal at a NRC facility because of fixed contamination. For concrete floors it was
assumed that 100% of the CR Satellite would meet release standards, 99% of the Central Plant
concrete floor would meet release standards and 95% of the Dryer concrete floor would meet
release standards. These assumptions were used to determine disposal costs.

Management will be provided from the site staff who will be available six months after
restoration. No credit is given for salvage value of any buildings.

All restricted and unrestricted disposal was priced at the bulk rate as shown in
Attachment E-5-2.

A contingency was included for health and safety supplies such as disposable uniforms
and respirators.

As shown in Attachment E-7-1, the total cost for building demolition and removal is
projected to be $255,847.



ATTACHMENT E-7-1
BUILDING DECOMMISSIONING BUDGET
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Building and Demolition and Disposal

Assumptions:
Churchrock offices will be of modular design and sold

Crownpoint offices will be left intact after the project ends

Description
Decontamination Costs
A. Wall decontamination

Area to be decontaminated (ft
2
)

Application rate (gallons/ft)
HCI acid wash, including labor (S/gallon)

Subtotal wall decontamination costs
B. Concrete floor decontamination

Area to be decontaminated (ft)
Application rate (gallons/ft)
HCI acid wash, including labor (S/gallon)

Subtotal concrete floor decontamination costs

Demolition Costs
A. Building

Dryer bldg. demolition unit cost of $0.75/ft
3 

for additional
radiation safety precautions.

Volume of building (ft
3
)

Demolition unit cost per WDEQ Guideline No. 12 ($/ft 
3
)

Dryer building demolition unit cost (Sift 3
)

Subtotal building demolition costs
B. Concrete floor

Area of concrete floor (ft
3
)

Demolition unit cost (ft3) per local estimate
Subtotal concrete floor demolition costs

Ill. Disposal Costs
A. Building

Volume of building (cy)
1 Unrestricted

Unrestricted disposal cost of 26.7 $/yd3
Building will collaps to 10% of standing volume
Percentage (%) on site

Subtotal unrestricted disposal costs
2 Restricted

Percentage (%)
Volume for disposal (ft

3
)

Volume for disposal assuming 10% void space (ft
3
)

Transportation and disposal unit cost (S/ft3)
Subtotal NRC-licensed facility disposal costs

Subtotal building disposal costs
B. Concrete floor

CR Satellite Central Plant Dryer Combined

12167
1

$0.50
$6,083

9600
1

$0.50
$4,800

10491 6400
4 4

$0.50 $0.50
$20,982 $12,800

209820 192000
$0.15 $0.15

$31,893 $29,184

3400
1

$0.50
$1,700 $12,583

2500
4

$0.50
$5,000 $38,782

42500

$0.75
$31,875 $92,952

2500
$1.20

$3,000 $23,269

1574

$27.00
157
90

$3,825 $44,007

10491
$1.20

$12,589

6400
$1.20

$7,680

71117771

$27.00 $27.00
777 711
100 100

$20,982 $19,200

10
425

467.5
$3.85

$1,800 $1,800
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Area of concrete floor (ft
2
) 10491 6400 2500

Average Thickness of concrete floor (fl) 0,5 0.5 0.5
Volume of concrete floor (ft

3
) 5246 3200 1250

Volume of concrete floor (cy) 194 119 46
1 Unrestricted

Percentage (%) 100 99 95
Volume for disposal (ft

3
) 194 117 44

Disposal unit cost $/cy $27.00 $27.00 $27.00
Subtotal on-site disposal costs $5,246 $3,168 $1,188 $9,601

2 Restricted
Assumptions:

Additional $2.00/ft 3 
for segregation of concrete

Percentage (%) 0 1 5
Volume for disposal (ft

3
) 1728 3375

Segregation and loading unit cost ($ift3) $2.00 $2.00
Transportation and disposal unit cost ($ift3

) $3.85 $3.85
Subtotal NRC-licensed facility disposal costs $10,109 $19,74 $29,853

Subtotal concrete floor disposal costs

II1. Health and Safety Costs
Radiation safety equipment 1,000 1,000 1,000

Total health and safety costs $3,000

TOTAL BUILDING DEMOLITION AND DISPOSAL COSTS $255,847



ATTACHMENT E-7-2
BUDGET BACKUP

RELEASE STANDARDS



Limits for Release to Uncontrolled Areas

Nuclide

U-nat
226-Ra

Aver agea

5,000 dpm/100 cm2
100 dpm/100 cm2

Maximumb

15,000 dpm/100 cmý
300 dpm/100 cm

Removablec

1,000 dpm/100 cm
2

20 dpm/100 cm

a. Averaged over no more than 1 m2 .

b. Applies to an area of not more than 100 cm2 .

c. Determined by smearing with dry filter, or

applying moderate pressure and assessing the amount of

the smear.

soft absorbent paper,

radioactive material on

Source: Regulatory Guide 1.86, "Termination of Operating Licenses for Nuclear

Reactors," and "Guidelines for Decontamination of Facilities and Equipment Prior to

Release for Unrestricted Use, or Termination of License for Byproduct, Source, or

Special Nuclear Material."



ATTACHMENT E-7-3
QUOTES AND PRICES

CONCRETE DEMOLITION
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8. Surface Reclamation

a. Introduction and Description

The purpose of the surface reclamation program will be to reestablish the sites to their
premining topographic conditions, stabilize the site with self-sustaining vegetative cover, and to
restore all land disturbed by mining, and related activities to a productive condition for livestock
grazing, and wildlife habitat consistent with the present, and historical use of the area. It is
anticipated that future land use will be similar to current uses.

b. Budget Assumptions

The Surface Reclamation Budget is formatted with the underlying assumptions integrated
into the tabulation. The budget figures distinguish individually costs associated with wellfield
area reclamation, wellfield road reclamation, pond decommissioning, and satellite area
reclamation. It was assumed that following decommissioning, the Crownpoint process area
would be sold with existing buildings in place.

Wellfield sizes and road lengths were estimated using the schematic diagram COP Figure
1.4-8. Unit costs for road, wellfield, pond were calculated by HRI (See Attachment E-8-2).

After all of the equipment is removed the entire wellfield area will be scanned to assure
that no residual contamination remains on the soil. Scans will be conducted according to the
according to Procedure shown in Attachment E-6-2, and the hot spots characterized, picked up
and disposed of at a NRC licensed facility. The on site management would conduct these
surveys.

All disposal was priced at the bulk rate as shown in Attachment E-5-2.

As shown in Attachment E-8- 1, the total cost for final surface reclamation is $185,846.



ATTACHMENT E-8-1
SURFACE RECLAMATION BUDGET
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Wellfield and Satellite Surface Reclamation

Description Unit Total
Wellfield Area Reclamation

Wellfields rea (acres) 40
Disking/seeding unit cost ($/acre) $200

Subtotal reclamation costs for wellfield $8,000

Wellfield Road Reclamation
Length of wellfield roads (1000 ft) 3.6
Wellfield road reclamation unit cost ($/1000 ft) $690

Subtotal wellfield road reclamation costs $2,484

Ill. Pond Decomissioning (120')
Assumptions:

Sediment disposal of 1 foot (ft3) deep 3972
2 Pond dimension are 120 ft x 120 ft. x 10 ft. or 1 acre footprint 1
Disposal of inner and outer liners
Soil below the liners is not contaminated.
Folded liner volume each (ft3). 600
Backhoe hourly rate (w/operator) $37.75
Buldozer hourly rate (w/operator) $37.75

A. Removal and loading
1 Equipment

Number of backhoes 1
Number of hours 10
Number of bulldozers 1
Number of hours 10

2 Labor
Number of persons 3
Number of hours 10
$/hr/person $15.00

Total removal and loading costs $1,205.00
B. Transportation and disposal liners & sediment

Transportation and disposal unit costs ($Sft3) $3.85
Total transportation and disposal costs 2 liners $19,912.20

Subtotal pond reclamation costs (2 ponds) $42,234
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IV. Pond Decomissioning (350')
Assumptions:

Sediment disposal of 6 inches (ft3) 26797
Pond dimension are 350 ft x 350 ft. x 20 ft. or 3 acres 3
Disposal of inner and outer liners
Soil below the liners isnot contaminated
Folded liner volume each (ft3). 2700
Backhoe hourly rate (w/operator) $37.75
Buldozer hourly rate (w/operator) $37.75

A. Removal and loading
1 Equipment

Number of backhoes 1
Number of hours 40
Number of bulldozers 1
Number of hours 40

2 Labor
Number of persons 3
Number of hours 40
$/hr/person $15.00

Total removal and loading costs $4,820.00
B. Transportation and disposal

Transportation and disposal unit costs ($Sft3) $3.85
Total transportation and disposal costs (sediment and 1 liner) $113,563

Subtotal pond reclamation costs (1 ponds) $118,383

V. Soil
Assumptions:

Acres of plant area 6
Surveys by staff
Depth of contaminated soil (in) 2
Percent of wellfield contaminated 1
Soil analysis each $100

A. Survey costs
50 soil sample analysis $5,000
Flags, and supplies $250

Subtotal survey costs $5,250
B. Disposal costs

Backhoe one week $1,510
Volume to disposal 436
NRC disposal unit cost (ft3) $3.85

Subtotal NRC-licensed facility disposal costs $1,677
Plant area soil D & D costs $6,927

VI Final Sattellite Area Reclamation
Assumptions:

Area of disturbance (acres) 10
A. Ripping overburden with dozer

Ripping unit cost per WDEQ Guideline No. 12, App.11 ($/acre) $581.67
Subtotal ripping costs $5,817

B. Disking and seeding
Disking/seeding unit cost ($/acre) $200.00

Subtotal disking/seeding costs $2,000
Subtotal surface reclamation costs $7,817

TOTAL WELLFIELD AND SATELLITE SURFACE RECLAMATION COSTS $185,846



ATTACHMENT E-8-2
BUDGET CALCULATIONS

POND VOLUMES
ROAD REMOVAL



PROGRAM TO CALCULATE THE VOLUME CONTAINED WITHIN

A RECTANGULAR POND WITH KNOWN SLOPE AND DEPTH

ALL DIMENSIONS ARE IN FEET

THE TOP OF THE POND MEASUREMENTS ARE:

LENGTH

WIDTH

DEPTH

SLOPE

350

350

20

3

W= BOTTOM WIDTH

L= BOTTOM LENGTH

230

230

DEPTH

0.50

1.00

1.50

2.00

2.50

3.00

3.50

4.00

4.50

5.00

5.50

6.00

6.50

7.00

7.50

8.00

8.50

9.00

9.50

10.00

GALLONS CUBIC FEET CUBIC YARDS

200,438

406,104

617,066

833,392

1,055,148

1,282,401

1,515,220

1,753,671

1,997,822

2,247,740

2,503,492

2,765,147

3,032,770

3,306,429

3,586,193

3,872,127

4,164,299

4,462,777

4,767,629

5,078,920

375X375

26,797

54,292

82,496

111,416

141,063

171,444

202,570

234,448

267,089

300,500

334,692

369,672

405,451

442,036

479,438

517,664

556,725

596,628

637,384

679,000

992

2,011

3,055

4,127

5,225

6,350

7,503

8,683

9,892

11,130

12,396

13,692

15,017

16,372

17,757

19,173

20,619

22,097

23,607

25,148

Liner Size



PROGRAM TO CALCULATE THE VOLUME CONTAINED WITHIN

A RECTANGULAR POND WITH KNOWN SLOPE AND DEPTH

ALL DIMENSIONS ARE IN FEET

THE TOP OF THE POND MEASUREMENTS ARE:

LENGTH

WIDTH

DEPTH

SLOPE

120

120

10

3

W= BOTTOM WIDTH

L= BOTTOM LENGTH

60

60

DEPTH

0.50

1.00

1.50

2.00

2.50

3.00

3.50

4.00

4.50

5.00

5.50

6.00

6.50

7.00

7.50

8.00

8.50

9.00

9.50

10.00

GALLONS

14,148

29,711

46,754

65,345

85,553

107,443

131,083

156,541

183,885

213,180

244,495

277,897

313,453

351,231

391,298

433,720

478,567

525,904

575,799

628,320

CUBIC FEET

1,892

3,972

6,251

8,736

11,438

14,364

17,525

20,928

24,584

28,500

32,687

37,152

41,906

46,956

52,313

57,984

63,980

70,308

76,979

84,000

CUBIC YARDS

70
147

232

324

424

532

649

775

911

1,056

1,211

1,376

1,552

1,739

1,938

2,148

2,370

2,604

2,851

3,111



WELLFIELD ROA}D RECLAMATION

Assumptions:

1. Gravel road base removed at cost of $0.60/cy/l 000 ft (WDEQ Guideline No. 12, Appendix C)
2. Gravel road base: average depth = 0.5 ft, average width = 15 ft
3. Roads scarified prior to topsoil application at cost of $30.51/acre (WDEQ Guideline No. 12, Appendix P)
4. Grading of scarified roads prior to topsoil application at cost of $33.27/acre (WDEQ Guideline No. 12, Appendix G)
5. Topsoil applied at cost or $0.60/cy/1 000 ft (WDEQ Guideline No. 12, Appendix C, Surface Grade: level ground)
6. Stripped topsoil: average depth = 0.67 ft, average width = 25 ft
7. Discing/seeding cost of $200/acre.

Costs per 1000 ft of road
Width (ft) Thick (ft.) Yd3 $/Yd3 Total

Road Base Removal 15 0.5 278 $0.60 $166.67
Topsoil Application 25 0.67 620 $0.60 $372.22

Width (ft) Acres $/Acres Total
Scarification 25 0.6 $30.51 $17.51
Grading 25 0.6 $33.27 $19.09
Discing/Seeding 25 0.6 $200.00 $114.78

TOTAL WELLFIELD ROAD RECLAMATION $690.28

Section 8 Wellfield Road 3600 feet long. 24-85-00
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9. Contingency/Profit

Contractor profit has been included at 15% of the total cost for groundwater restoration,
groundwater stability analysis, well plugging and equipment removal and 25% of the total cost
for wellfield D & D, building D & D, and surface reclamation.

Shown in Attachment A-I Contingency/Profit is $1,345,278.
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F. SURITY FUNDING SCHEDULE

As stated a number of times throughout this RAP, wellfield development will be
progressive throughout the lifetime of the Churchrock mining project and the resulting liability
for wellfield (groundwater) restoration will grow over the life of the mine. As also stated a
number of times throughout this RAP, restoration of groundwater will occur concurrently with
mining activity. The RAP groundwater restoration budget was overly conservative in
calculating the groundwater restoration liability because it assumed that total cost of
groundwater restoration at the end of the mining activity with no concurrent activity having been
completed. Over the first year of planned activity only a fraction of the mine area will have been
developed and only a fraction of the groundwater restoration liability will have been created.
The same is true for well plugging costs because all wells will not be drilled at once. As the
project matures, depleted areas will have been reclaimed as new mine areas are being developed
so the liability will not be purely cumulative. Therefore, HRI proposes to fund one third of the
surety for groundwater restoration and plugging costs prior to the beginning of operations.
Based on anticipated new development and the amount of completed reclamation, HRI would
project anticipated costs for the upcoming year and place that amount of surety according to the
provisions of LC 9.5.

The liabilities associated with certain other activities do not change as a result of
wellfield development. Specifically equipment and buildings become contaminated immediately
and require the full decommissioning cost from the beginning. HRI would propose to place
100% of the surety for decommissioning costs prior to the beginning of operations.

In summary, HRI proposes the following surety percentages and resulting amount is
tendered before operations begin.

SURITY FUNDING SCHEDULE

Category Initial Surety (%) Initial Surety ($)

Groundwater Restoration 33.3 $2,377,271

Groundwater Stability Analysis 100 $80,000

Well Plugging 33.3 $248,504

Equipment Removal 100 $74,375

Wellfield Decommissioning and Decontamination 100 $120,402

Building Decommissioning and Decontamination 100 $255,847

Surface Reclamation 100 $185,846

Total Initial Surety $3,342,245

Contingency/Profit 15 - 25 % (See A-i) $557,546

Total with Contingency/Profit $3,899,790



ATTACHMENT E-6-3
QUOTES AND PRICES

EQUIPMENT RATES
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7. Building Decommissioning

a Introduction and Description

All radiologically contaminated buildings, and other structures will be decontaminated
prior to final reclamation to unrestricted release standards in accordance with NRC requirements,
or removed to the appropriate disposal facilities. Decontamination will include acid, and water
washdown of structures, and concrete. The resulting waste water will be disposed by brine
concentration, and evaporation. Equipment which is not decontaminated will be dismantled, and
disposed in an U.S. NRC licensed waste disposal facility, or utilized at another NRC licensed
uranium facility. All uncontaminated foundations will be removed, or broken, and buried in
place.

b. Budget Assumptions

The Building Decommissioning Budget is formatted with the underlying assumptions
integrated into the tabulation. The budget figures distinguish individually costs associated with
decontamination, demolition, transportation and disposal costs.

Buildings sizes were estimated using the schematic diagram COP Figure 2.1-2 and by
measuring existing structures at the Crownpoint location. At the Churchrock location wall
heights were estimated. HRI used Wyoming Department of Environmental Quality guideline
costs to estimate demolition costs for non-contaminated structures. Concrete demolition cost was
estimated by local contractor (See Attachment E-7-3).

HRI assumed that, with the exception of the dryer building, 100 % of the buildings would
be released for unrestricted disposal after decommissioning. The dryer building would require
10% disposal at a NRC facility because of fixed contamination. For concrete floors it was
assumed that 100% of the CR Satellite would meet release standards, 99% of the Central Plant
concrete floor would meet release standards and 95% of the Dryer concrete floor would meet
release standards. These assumptions were used to determine disposal costs.

Management will be provided from the site staff who will be available six months after
restoration. No credit is given for salvage value of any buildings.

All restricted and unrestricted disposal was priced at the bulk rate as shown in
Attachment E-5-2.

A contingency was included for health and safety supplies such as disposable uniforms
and respirators.

As shown in Attachment E-7-1, the total cost for building demolition and removal is
projected to be $255,847.



ATTACHMENT E-7-1
BUELDING DECOMMISSIONING BUDGET
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Building and Demolition and Disposal

Assumptions:

Churchrock offices will be of modular design and sold

Crownpoint offices will be left intact after the project ends

Description
Decontamination Costs
A. Wall decontamination

Area to be decontaminated (ft
2)

Application rate (gallons/ft)
HCI acid wash, including labor (S/gallon)

Subtotal wall decontamination costs
B. Concrete floor decontamination

Area to be decontaminated (ft)
Application rate (gallons/ft)
HCI acid wash, including labor (S/gallon)

Subtotal concrete floor decontamination costs

Demolition Costs
A. Building

Dryer bldg. demolition unit cost of $0.75/ft
3 

for additional
radiation safety precautions.
Volume of building (ft

3
)

Demolition unit cost per WDEQ Guideline No. 12 (S/ft 
3
)

Dryer building demolition unit cost (Sift
3
)

Subtotal building demolition costs
B. Concrete floor

Area of concrete floor (ft
2
)

Demolition unit cost (ft3) per local estimate
Subtotal concrete floor demolition costs

Ill. Disposal Costs
A. Building

Volume of building (cy)
1 Unrestricted

Unrestricted disposal cost of 26.7 $/yd3
Building will collaps to 10% of standing volume
Percentage (%) on site

Subtotal unrestricted disposal costs
2 Restricted

Percentage (%)
Volume for disposal (ft

3
)

Volume for disposal assuming 10% void space (ft
3
)

Transportation and disposal unit cost ($/ft
3
)

Subtotal NRC-licensed facility disposal costs
Subtotal building disposal costs

B. Concrete floor

CR Satellite Central Plant Dryer Combined

12167
1

$0.50
$6,083

10491

9600
1

$0.50
$4,800

3400
1

$0.50
$1,700 $12,583

2500
4

$0.50
$5,000 $38,782

6400
4 4

$0.50 $0.50
$20,982 $12,800

209820 192000
$0.15 $0.15

42500

$0.75
$31,893 $29,184 $31,875 $92,952

10491
$1.20

$12,589

6400
$1.20

$7,680

7771 7111

$27.00 $27.00
777 711
100 100

$20,982 $19,200

2500
$1.20

$3,000 $23,269

1574

$27.00
157
90

$3,825 $44,007

10
425

467.5
$3.85

$1,800 $1,800
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Area of concrete floor (ft
2
) 10491 6400 2500

Average Thickness of concrete floor (ft) 0.5 0.5 0.5
Volume of concrete floor (ft3) 5246 3200 1250
Volume of concrete floor (cy) 194 119 46

1 Unrestricted
Percentage (%) 100 99 95
Volume for disposal (ft3) 194 117 44
Disposal unit cost $/cy $27.00 $27.00 $27.00

Subtotal on-site disposal costs $5,246 $3,168 $1,188 $9,601
2 Restricted

Assumptions:
Additional $2.00/ft3 for segregation of concrete

Percentage (%) 0 1 5
Volume for disposal (ft3) 1728 3375
Segregation and loading unit cost ($/ft3) $2.00 $2.00
Transportation and disposal unit cost ($/ft 3

) $3.85 $3.85
Subtotal NRC-licensed facility disposal costs $10,109 $19,744 $29,853

Subtotal concrete floor disposal costs

II1. Health and Safety Costs
Radiation safety equipment 1,000 1,000 1,000

Total health and safety costs $3,000

TOTAL BUILDING DEMOLITION AND DISPOSAL COSTS $255,847



ATTACHMENT E-7-2
BUDGET BACKUP

RELEASE STANDARDS



Limits for Release to Uncontrolled Areas

Nuclide

U-nat
226-Ra

Averageea

5,000 dpm/100 cm2
100 dpm/100 cm2

Maximumb

15,000 dpm/100 cmý
300 dpm/100 cm

Removablec
1,000 dpm/100 cm2

20 dpm/100 cm

a. Averaged over no more than 1 m2.
b. Applies to an area of not more than 100 cm2 .
C. Determined by smearing with dry filter, or

applying moderate pressure and assessing the amount of
the smear.

soft absorbent paper,
radioactive material on

Source: Regulatory Guide 1.86, "Termination of Operating Licenses for Nuclear
Reactors," and "Guidelines for Decontamination of Facilities and Equipment Prior to
Release for Unrestricted Use, or Termination of License for Byproduct, Source, or
Special Nuclear Material."
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QUOTES AND PRICES

CONCRETE DEMOLITION



SEP-14-2000 14:42 HRI ALBLUDUERQUE 505 833 0777 P.01/01

HIZI, INC.

crowmpoit office/
-P, 0. Sow 777

Physica A d4*rew % ma&e W of C raw rtp &vrt
Crownpoint New Mepio- 87313

Voire: .505-786-5845 FC&W. 505-786-5555

PIRLcf 13 rpitNA ViuA ' CbMSI-T a J, r--)
565.- -2-27 - ,, a I

Ogvwce ý &

Moe,

Z3 s

C ROW(~Qb

~ C~ec~~

I~o i4c4oj~~~
3~Y ~

r-7

NOQT CoR-ttMAiuft7L`0

~GA~r' ~at

+kuku

q- 1ý-oo

TOTAL P.01



Rev. October 15, 2010

8. Surface Reclamation

a. Introduction and Description

The purpose of the surface reclamation program will be to reestablish the sites to their
premining topographic conditions, stabilize the site with self-sustaining vegetative cover, and to
restore all land disturbed by mining, and related activities to a productive condition for livestock
grazing, and wildlife habitat consistent with the present, and historical use of the area. It is
anticipated that future land use will be similar to current uses.

b. Budget Assumptions

The Surface Reclamation Budget is formatted with the underlying assumptions integrated
into the tabulation. The budget figures distinguish individually costs associated with wellfield
area reclamation, wellfield road reclamation, pond decommissioning, and satellite area
reclamation. It was assumed that following decommissioning, the Crownpoint process area
would be sold with existing buildings in place.

Wellfield sizes and road lengths were estimated using the schematic diagram COP Figure
1.4-8. Unit costs for road, wellfield, pond were calculated by HRI (See Attachment E-8-2).

After all of the equipment is removed the entire wellfield area will be scanned to assure
that no residual contamination remains on the soil. Scans will be conducted according to the
according to Procedure shown in Attachment E-6-2, and the hot spots characterized, picked up
and disposed of at a NRC licensed facility. The on site management would conduct these
surveys.

All disposal was priced at the bulk rate as shown in Attachment E-5-2.

As shown in Attachment E-8-1, the total cost for final surface reclamation is $185,846.



ATTACHMENT E-8-1
SURFACE RECLAMATION BUDGET
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Wellfield and Satellite Surface Reclamation

Description Unit Total
Wellfield Area Reclamation

Wellfields rea (acres) 40
Disking/seeding unit cost ($/acre) $200

Subtotal reclamation costs for wellfield $8,000

Wellfield Road Reclamation
Length of wellfield roads (1000 ft) 3.6
Wellfield road reclamation unit cost ($/1000 ft) $690

Subtotal wellfield road reclamation costs $2,484

III. Pond Decomissioning (120')
Assumptions:

Sediment disposal of I foot (ft3) deep 3972
2 Pond dimension are 120 ft x 120 ft. x 10 ft. or 1 acre footprint 1
Disposal of inner and outer liners
Soil below the liners is not contaminated.
Folded liner volume each (ft3). 600
Backhoe hourly rate (w/operator) $37.75
Buldozer hourly rate (w/operator) $37.75

A. Removal and loading
1 Equipment

Number of backhoes 1
Number of hours 10
Number of bulldozers 1
Number of hours 10

2 Labor
Number of persons 3
Number of hours 10
$/hr/person $15.00

Total removal and loading costs $1,205.00
B. Transportation and disposal liners & sediment

Transportation and disposal unit costs ($/ft3) $3.85
Total transportation and disposal costs 2 liners $19,912.20

Subtotal pond reclamation costs (2 ponds) $42,234
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IV. Pond Decomissioning (350')
Assumptions:

Sediment disposal of 6 inches (ft3) 26797
Pond dimension are 350 ft x 350 ft. x 20 ft. or 3 acres 3
Disposal of inner and outer liners
Soil below the liners is not contaminated
Folded liner volume each (ft3). 2700
Backhoe hourly rate (w/operator) $37.75
Buldozer hourly rate (w/operator) $37.75

A. Removal and loading
1 Equipment

Number of backhoes 1
Number of hours 40
Number of bulldozers 1
Number of hours 40

2 Labor
Number of persons 3
Number of hours 40
$/hr/person $15.00

Total removal and loading costs $4,820.00
B. Transportation and disposal

Transportation and disposal unit costs ($Sft3) $3.85
Total transportation and disposal costs (sediment and 1 liner) $113,563

Subtotal pond reclamation costs (1 ponds) $118,383

V. Soil
Assumptions:

Acres of plant area 6
Surveys by staff
Depth of contaminated soil (in) 2
Percent of wellfield contaminated 1
Soil analysis each $100

A. Survey costs
50 soil sample analysis $5,000
Flags, and supplies $250

Subtotal survey costs $5,250
B. Disposal costs

Backhoe one week $1,510
Volume to disposal 436
NRC disposal unit cost (ft3) $3.85

Subtotal NRC-licensed facility disposal costs $1,677
Plant area soil D & D costs $6,927

Vi Final Sattellite Area Reclamation
Assumptions:

Area of disturbance (acres) 10
A. Ripping overburden with dozer

Ripping unit cost per WDEQ Guideline No. 12, App.11 ($/acre) $581.67
Subtotal ripping costs $5,817

B. Disking and seeding
Disking/seeding unit cost ($/acre) $200.00

Subtotal disking/seeding costs $2,000
Subtotal surface reclamation costs $7,817

TOTAL WELLFIELD AND SATELLITE SURFACE RECLAMATION COSTS $185,846



ATTACHMENT E-8-2
BUDGET CALCULATIONS

POND VOLUMES
ROAD REMOVAL



PROGRAM TO CALCULATE THE VOLUME CONTAINED WITHIN

A RECTANGULAR POND WITH KNOWN SLOPE AND DEPTH

ALL DIMENSIONS ARE IN FEET

THE TOP OF THE POND MEASUREMENTS ARE:

LENGTH

WIDTH

DEPTH

SLOPE

350

350

20

3

W= BOTTOM WIDTH

L= BOTTOM LENGTH

230

230

DEPTH

0.50

1.00

1.50

2.00

2.50

3.00

3.50

4.00

4.50

5.00

5.50

6.00

6.50

7.00

7.50

8.00

8.50

9.00

9.50

10.00

GALLONS CUBIC FEET

200,438

406,104

617,066

833,392

1,055,148

1,282,401

1,515,220

1,753,671

1,997,822

2,247,740

2,503,492

2,765,147

3,032,770

3,306,429

3,586,193

3,872,127

4,164,299

4,462,777

4,767,629

5,078,920

375X375

26,797

54,292

82,496

111,416

141,063

171,444

202,570

234,448

267,089

300,500

334,692

369,672

405,451

442,036

479,438

517,664

556,725

596,628

637,384

679,000

CUBIC YARDS

992

2,011

3,055

4,127

5,225

6,350

7,503

8,683

9,892

11,130

12,396

13,692

15,017

16,372

17,757
19,173

20,619

22,097

23,607

25,148

Liner Size



PROGRAM TO CALCULATE THE VOLUME CONTAINED WITHIN

A RECTANGULAR POND WITH KNOWN SLOPE AND DEPTH

ALL DIMENSIONS ARE IN FEET

THE TOP OF THE POND MEASUREMENTS ARE:

LENGTH

WIDTH

DEPTH

SLOPE

120

120

10

3

W= BOTTOM WIDTH

L= BOTTOM LENGTH

60

60

DEPTH

0.50

1.00

1.50

2.00

2.50

3.00

3.50

4.00

4.50

5.00

5.50

6.00

6.50

7.00

7.50

8.00

8.50

9.00

9.50

10.00

GALLONS

14,148

29,711

46,754

65,345

85,553

107,443

131,083

156,541

183,885

213,180

244,495

277,897

313,453

351,231

391,298

433,720

478,567

525,904

575,799

628,320

CUBIC FEET

1,892

3,972

6,251

8,736

11,438

14,364

17,525

20,928

24,584

28,500

32,687

37,152

41,906

46,956

52,313

57,984

63,980
70,308

76,979

84,000

CUBIC YARDS

70
147

232

324

424

532

649

775

911

1,056

1,211

1,376

1,552

1,739

1,938

2,148

2,370

2,604

2,851

3,111



WELLFIELD ROAD RECLAMATION

Assumptions:

1. Gravel road base removed at cost of $0.60/cy/1 000 ft (WDEQ Guideline No. 12, Appendix C)
2. Gravel road base: average depth = 0.5 ft, average width = 15 ft
3. Roads scarified prior to topsoil application at cost of $30.51/acre (WDEQ Guideline No. 12, Appendix P)
4. Grading of scarified roads prior to topsoil application at cost of $33.27/acre (WDEQ Guideline No. 12, Appendix G)
5. Topsoil applied at cost or $0.60/cy/1 000 ft (WDEQ Guideline No. 12, Appendix C, Surface Grade: level ground)
6. Stripped topsoil: average depth = 0.67 ft, average width = 25 ft
7. Discing/seeding cost of $200/acre.

Costs per 1000 ft of road
Width (ft) Thick (ft.) Yd3 $/Yd3 Total

Road Base Removal 15 0.5 278 $0.60 $166.67
Topsoil Application 25 0.67 620 $0.60 $372.22

Width (ft) Acres $/Acres Total
Scarification 25 0.6 $30.51 $17.51
Grading 25 0.6 $33.27 $19.09
Discing/Seeding 25 0.6 $200.00 $114.78

TOTAL WELLFIELD ROAD RECLAMATION $690.28

Section 8 Wellfield Road 3600 feet long. 2485,00
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9. Contingency/Profit

Contractor profit has been included at 15% of the total cost for groundwater restoration,
groundwater stability analysis, well plugging and equipment removal and 25% of the total cost
for wellfield D & D, building D & D, and surface reclamation.

Shown in Attachment A-I Contingency/Profit is $1,345,278.
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F. SURITY FUNDING SCHEDULE

As stated a number of times throughout this RAP, wellfield development will be
progressive throughout the lifetime of the Churchrock mining project and the resulting liability
for wellfield (groundwater) restoration will grow over the life of the mine. As also stated a
number of times throughout this RAP, restoration of groundwater will occur concurrently with
mining activity. The RAP groundwater restoration budget was overly conservative in
calculating the groundwater restoration liability because it assumed that total cost of
groundwater restoration at the end of the mining activity with no concurrent activity having been
completed. Over the first year of planned activity only a fraction of the mine area will have been
developed and only a fraction of the groundwater restoration liability will have been created.
The same is true for well plugging costs because all wells will not be drilled at once. As the
project matures, depleted areas will have been reclaimed as new mine areas are being developed
so the liability will not be purely cumulative. Therefore, HRI proposes to fund one third of the
surety for groundwater restoration and plugging costs prior to the beginning of operations.
Based on anticipated new development and the amount of completed reclamation, HRI would
project anticipated costs for the upcoming year and place that amount of surety according to the
provisions of LC 9.5.

The liabilities associated with certain other activities do not change as a result of
wellfield development. Specifically equipment and buildings become contaminated immediately
and require the full decommissioning cost from the beginning. HRI would propose to place
100% of the surety for decommissioning costs prior to the beginning of operations.

In summary, HRI proposes the following surety percentages and resulting amount is
tendered before operations begin.

SURITY FUNDING SCHEDULE

Category Initial Surety (%) [Initial Surety ($)

Groundwater Restoration 33.3 $2,377,271
Groundwater Stability Analysis 100 $80,000
Well Plugging 33.3 $248,504
Equipment Removal 100 $74,375
Wellfield Decommissioning and Decontamination 100 $120,402
Building Decommissioning and Decontamination 100 $255,847
Surface Reclamation 100 $185,846
Total Initial Surety $3,342,245
Contingency/Profit 15 - 25 % (See A-i) $557,546
Total with Contingency/Profit $3,899,790


