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UNIT 1 - RESTORATION ACTION PLAN

A. INTRODUCTION

The following summarizes the Restoration Action Plan for Unit Isite location (RAP-U1).
Shown in Attachment A-1, the estimate puts the costs of restoration by an independent
contractor at $13,410,033 over a approximately six 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 Unit 1 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 Unit 1 operating area to levels consistent with those described
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.

¢ 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.

The RAP-U1 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 sequence of mining activity and the resulting schedule for production and
restoration may also differ from what the RAP-17 budget reflects. Based on HRI’s ability to
obtain economic uranium sales contracts, production rates may be more or less than what is
expected. A change in the development rate would be reflected in the overall groundwater
restoration schedule and possibly the sizing of the desired equipment.

' The “License” that is referenced throughout this RAP means the U.S. Nuclear Regulatory Commission Materials
License SUA-1580.

% The “COP” referenced throughout this RAP means the Crownpoint Uranium Project Consolidated Operations
Plan, Revision 2.0, August 15, 1997.



September 14; 2001

The results of the requisite: restoration ‘démonstration. described-in LC 10.28 and COP
10:4:4 may have a significait.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'thait-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: the ability to predict precise field conditions accurately Necessarily, the accuracy'
of the budget.assumptions will improve with operational experience and data. The annual review"

required by.LC9:5 would ‘provide; the iterative format by which NRC cancontinually update:the:
‘surety amourt based 'on the results.of hewly available iriformation; |

B.  SURITY BOND FORMAT '

See the Churchrock: Section 8/Crowipoint: Process Plant Restoration Action Plan, Nov:
17,2000, Section B:for the Surety Bond format

‘C. STANDBY TRUST AGREEMENT

See the' Churchrock; Section -8/Crownpoint Process Plant Restoration Action Plan, Nov.
17,2000, Section € for the: Standby Trust format.

D.  CONSOLIDATION OF STATE, EPA AND NRC SURITY INSTRUMENTS

In addlh'on to being craﬁed to comply w:th the NRC cnteria, I-IRI s proposed Performance,-
Underground Injectlon Control Cntena These multr-comphant suretles w1ll requlre multl-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 Fedéral financial or surety-arrangements. ¢stablished‘to meet restoration, reclamation,
and decommxss:omng 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 commiitted 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 sibject to ‘the decommissioning requirements. of both the U:S. Environmental Protection

Agency and the NRC:

3 An Underground Injecuon Control-permit will be required for the Unit 1.location that will meet the. general
‘regulatory requirements of 40CFR — and the financial security:requirements, 6f 40CFR -,
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HRI CROWNPOINT URANIUM PROJECT
Financial Assurance Plan for the Unit 1 Site

October 15, 2010

Summary
Contingency/ Contingency/
Category Project Total Profit 15% Profit 25%
Groundwater Restoration $8,542,567 $1,281,385
Groundwater Stability Analysis $216,240 $32,436
Well Plugging $2,304,044 $345,607
Equipment Removal $62,019 $9,303
Wellfield D & D $195,161 $48,790
Building D & D $98,775 $24,694
Surface Reclamation $199,212 $49,803
[Totals $11,618,016 $1,668,730 $123,287|
[Contingency/Profit $1,792,017|
[Total Surety $13,410,033]
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AATION ACTIVITIES

E.  COSTDETAILS FOR RESTORATION AND RECLA!
1. Introdiction:

RAP-U1 contains: details -concerning cost. basis figures and -assumptions, calculations.
and/or methodologies used in. deriving, cost estimates; references for: the full cycle ‘groundwater’
festoration, well p]uggmg .and abandonment, surface decommlssmmng and’ reclamation, closure:
and ultimate: license termination. This mformatnon is.designed to-be-descriptive enough for ‘the,
‘NRC:staff to determine: the acceptabxhty of HRI's: proposed coft figures; and is based-on an
‘independent contractor’ ‘performing the: decomrmssnonmg and ‘reclamation work® in :accordance
with. 10. CFR Part 40, Appendix A, Criterion-9. ‘HRI reviewed Appendix E:of the NRC's draft:
"Standard Reviéw: Plan for In Situ Leach Uranium Extraction Licensé Applications!" (NUREG-1
.569;, dated October 1997) and. Section 4 -of the NRC's "Technical Position on: Financial.
Assurances for Reclamatlon, Decommlssmnmg, and Long-Term Surveillance -and ‘Control of
“Uranium Recovery Facilities™ {(dated October 1988) for examples of ‘acceptable: "levels of: deta:l"
for cost estimates pertaining to this. surety’ plan.

HRI used ‘two- different budget formats to formulate’the closure costs -estimates 1n RAP-
Ul. Costs for groundwater restoration: (2) were: estimated over tiie asan. operatlonal budget
‘Fmal decommlssxomng costs mcludmg analytxcal stablhty, pluggmg and abandonment equtpment‘
Were budgeted ona lump sum basis: . In both formats HRI- developed the- cost estimate. from thez
bottom — up using the:best available cost; estimate or-quote for the individual component. (s) that.
were.considered. HRI also called on the operation, management resources of URI, Tic., the sister
‘company who.is' the-oldest™ uranium'in situ leaching company.in.the. United: States

4 Costs have been estimated' using standard budgetary: techmques as:-would be done by-aindependént-contractor. In
‘addition, HRI has:i 'g:luded a subtotal category entitled eonungency/proﬁt” ‘that included: 15% of the total cost for
-groundwater testoration,; groundwater stablhty analysis; well pluggmg and equipmeiit r removal and: 25% of the. total
cost for-wellfield D:& D, building D & D, and surface: reclamatxon

5 URI Inc: is-a: wholly owned. substdxary ofUramum Resources; Inc: the: parent to:HRI, Inc; “The:firm: has been:in.
ithe business:of in. situ leach-uranium: recovery since. 1977
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2. ‘Groundwater Restoration
2.1. Introduction

In addition to. the regulatory guidance provided by NRC; HRI 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 i 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 wellﬂeld ‘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- hqmd ‘waste treatment and disposal during ground water restoration, Thecosts, that
are presented in this budget assume-the:most conservative: lxquld waste. treatment-‘and dlsposal
‘option; reverse osmosis treatment (“RO™) :and brine: concentration (“BC”). It is conservative:

because:it is-authorized by the current license (othér options would require additional hcensmg.

.steps) and'it. i the most costly optlon IfHRI is to pursue one of the other treatment/dlsposal
.options described in the:COP Revision 2:0 and. it is: approved. i in a future licensing action, then
"HRI will :adjust-the surety budget accordingly during the:annual update feview.

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 s
wellfield pumps, ponds; the RO unit, the BC unit; laboratory equipment, trucks, and field
equipment. must be incurred for production process operatlons 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.

The budget model ‘described in this RAP used 1,570,430,862 gallons of water to size-

‘duration of‘the.restoration program against the projected nommal ‘equipment capacity: Rows 21-
‘42 of the restoration budget is:a monthly calculation of water treatment capaclty that has been

cumulated- over the term of restoration and compared with the required nine pore volumes of
treated water. It is.nominal equipment design capacity that is needed to process the requisite:

gallonage/that justifies:the length (and cost). of groundwater restoration operations.

2.2, Reverse Osmosis Equipment Description

Reverse osmosis'is a water treatment process whereby the maj onty of dissolved “ions” are
filtered from ‘the wastewater, and concentrated ‘into-a smaller concentrated brine volume: The

~resultmg ‘product water typxcally ‘meets, or exceeds drinking water standards, and dunng

testoration activities, is réinjected back into the wellfield further diliiting the undeérground miring
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stream, representmg 20%of the: feed volume will be dlsposed by brme concentratlon (a form. of
distillation).

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

Reverse osmosis (R:O:) is a reversal of ‘the ‘natural osmotic' process: By confining a,
concentrated solution against.4 semi permeable membrane, and: applymg a.reverse;pressure.on.the.
‘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 (‘brme”) 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 cheniical pretreatnienit budgeted. The solution may next.be bulk-filtéred. 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:solition at this-point is ready for the. reverse.osmosis
process. To- achieve reverse osmotic. putification, the pretreated solution is pressurized and
directed to the first step:of a: two-stage reverse 0Smosis process. Approxxmately 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 ds the feed for the second stage, which yxelds an.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-
designrra’te' 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: thie
ssame .rate production wellfields ‘are: depleted (e with mining ‘and restoration going on
coricurrently restoration ‘and:mining will proceed ‘at similar rates):

RO treatment-operating and mainitenance costs are inclided within the O & M. budget in
Attachment E-2-1.

'2.3.  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

‘. RAP-U1’s'nominal capacity is an.estimate. BRI will deal with capacity variances, that result from: equipment
efficiency or downtime by increasing or decreasing the: eqmpment size'and. possibly adjusting surge- capacnty For
example, if-actual operating results indicate that R.O: equipment downtime is 5% then increasing:the equipment
.design ‘capacity from:580 gpm t0.610 gpm would allow the average throughput to remain the same. At'this stage it
is impossible for HRI.to anncxpatz and adjust for every operational variable that may arise:in the future:
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steam. drivén- rotary druiii-dryér to achieve zero: hqmd discharge (diy sohds) “The solids will-be.
bulk stored and shippedto an 11.e. 2-byproduct facrhty for-disposal.

Brine concéntration is a- process: that can process.a waste stream into deionized water and
solid slurry. Electrical ‘utilities:in the: Four Corners:: area, and paper, and pulp companies. have:
employed this: technology for-decades to handle théir -waste streams. The principle behind. the:
"process:is-based on the: ideal Carnot cycle:where an initial fixed volume.of concentrated brine i ist
“heated to. boxlmg temperature The.steam- vapor- created is. mechamcally eompressed ‘resulting in
a secondary: steamvapor'whose: temperature is:elevated(15-20. degrees) by the work: €nergy-used
during compression. Distilled water is condensed from the secondary Steam vapor oiito interhal
heat exchangers. ‘The: heat Joss during condensation is transferred-to the circulating brine on the
opposrte snde of the heat exchanger The bnne g: temperature 1s rmsed mamtmmng the mternal
compressor The cycle is. contmuous 30 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 distilled product watér. The resultant hyper—concentrated brine allows, solid precipitate
in. the form of common saits as determined by the solution’s limits for solubility. Typlca.lly, 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 inchided within the'0.& Mbudget in Attachment E-2-1.
2.4.  Pore Volumes and Flair

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. mdustry to.describe the quantity’
of free water in the pores of a.given volume of rock. :The units are provided in gallons. PV’s
provrdes ‘a unit of réfererice that a miiner can usé-to describe the amount of circulation that is
sneeded.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 determmmg the three dimensional:volume:of:the rock:(that:is-also.
the;ore zone) and muiltiplying this:number by the:percent pore space. HRI used the “ore area™
method 'to determine pore’ ‘volumes?, ‘where the extent: of iore-of given grade within a-mine unit-is

7 Le. suchas the Section 9 Pilot. ‘See FEIS-p. 4-37.

‘% Different operators ‘bave used.different methods to determine:the volume:of the ore zone. For, example; some. use:
the “pattern method™ where ‘pattern dimensions are used to-détermine the area of ‘the ore ard then: the area is.
multiplied byscreentb.lcknecsto determine the volume-of rock in.the five-spot. The pore:volume.of the five spot is
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outlined and. digitized to provide the-ore area This-area is then multiplied by ‘the: average ore
‘thickiiéssto jprovide the three dimensional volumie.of the-ore that is to be leached. This volumeis
converted to-a PV by multxplymg the ore volume: by ‘the percent: porosity and then: converting:to

‘the:units of medsurement (i.e. gallons). Table 1 ‘below shows the PV’ ‘calculation, for the Unit 1

location:that. was used: as the assumption’in the: budget model.

Table 1 —= Unit.1 Pore Volume Calculation

[ZoNE T Ara @) TTk @] VoI (83) [ Por [galfS | PV (gal) [H-PIETV-PIF] CPV(gal) | SXCRV
UUA_ | 467,500] 8 |. 3,740,000[.025] 7.48 | '6993.800] 1.5 | 13 | 13,637910] 122,741,190
UA. 675,000 & I' 5.:400,000{ 0:25 | 7.48 | 10,098000] 15| 1.3 | _19.691,100] _ 177,219,900]

"LA__|_ 817,000] 8 | 65360001 025 [\ 7.48_ | 12222320] 1.5 | 1.3 | 123,833:524{ 214,501,716]
UB 1,012,500] 8 | 8,100,000[.0.25 [7.48 | -15,147,000] 1.5 | L3 | 29,536,650] _ 265:829:850|
"ULB__| 1,245.000] & || 9.960,000| 025 | 7.48 | 18625200] 1.5 | 13 | 36319,140] _ 326,872,260}
LB '452;500] 8 | 3,620,000] 0.25 | 7:48 | .6,769.400] 15 | 1.3 || 13,200330] 118,802,970
“UUC 515,000] 8 | 4,120,000{ 025 | '7.48. | 7,704,400 L5 | 13 | .15,023;580] 135.212,220]
uc 335000 € | 2,680,000 0:25 |"7.48. | 5.011.600] 15: | L3 9.772,620] ___ 87,953.580
MC | 290,000] 8 | 2:320,000{.0.25 | 7.48 | 4:338,400] 1:5 | 1.3 |  8439,880] _ 76.138:920|
LC | 1720000 8 ] 1376000025 7.48 | '25573.120] 1:5. | L3 | 5017584  45158,256]

q i B
“TOTALS | 5,081,500 T 47;852:000 T "89:483,240] | 174492318] 1,570.430:862]
‘Explanation of Headings:

-Area Area. of cut: off gnde mmerahzahon.

CPV Corrected pore;Volume"

“Flare” factors or.pore‘volume increase factors are:multipliers:that'are commionly used by
‘the: ISL. industry to.account: for leach solution outside-of e: specific boundanes ‘of the calculated'
‘ore:PV:and-are. generally accepted: increases'® that should be- .recognized in.cost:estimates. "HRI;
uses pore vohime increase factors:of 1.5 for horizontal-and 1.3 for. vertical"'. Hotizontal'ificrease.
iis calculatéd by multlplymg the measured .of mapped area-of the ore, in plan, and: mulnplymg thea(
actual ‘area by 1.5. “This: ylelds the: affected horizontal. area. Likewise; ‘vertical increase is:

«calculated by ‘multiplying ‘the; measures. average ‘thickness of ‘thé ore by 13, This: yields ‘the:

affected: vertical area. Multlplymg thé affected horizontal times the:affected’ vertical by porosxty:
provides: the affected pore volume. for the. surety cost estimation. This .number is in turmn:

calculated by~ multmlymg ithe volume of. rock: by the: percent porosxty and then .converting ‘to- the ‘units of
-measurement (i-e. -gallons). The total PV: «of a.mine unit:is’ calculated by addmg all the: five:spot patterns. in. the
‘mine unit. This method works-well for: existing ISL operauans where the ore had been: fully delineated and:
‘wellfield installed‘such 4s the: existing projects.in Wyommg

 Fuiture wellfield: pattems will'bé constructed within'the ore that is économic:at the time. Patterns.will'be.a subset:

4of the overall “ore area

expected oompenent'of ISL mlmng the,flabr factors ‘are mcluded m the bondtng dalculaubn asa. delﬂ:erafe oost

oommgency There ds-a.limit on, acceptable flair; the horizontal monitor:wells., If fluid.is/detected i in:the: honzontal‘
'longer simply-flait biit thén becomes an. excuision. -An.excursion ‘requires. [ifnmiediate:
‘corrective action-to. draw it back-t6 the mine:zoné.or:the: bondmg muistbe: mcreasedito»compensatleor thé ificréase’
.in-restorationcost. (See L:C: 10, 13 Wwhich requires;a'bond inicrease if corréctive;action is not:comipleted in'60°days).
" Combined pore:volume increase factor-is:1:95.
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multiplied by 9 to determine, water treatment and disposal volumes that are entered into the:model
to calculate costs. The 1.5'for horizontal and 1.3 for vertical pore volume:increase factors:have:
been calculated by URI engineers based on operatmg experience at other restoration
demionstrations and.commercial operations anid. have been adequate for monitoring:and reporting:
restoration-progress at other operations. During the Churchrock:restoration demonstration that;
is described.in LC 10.28, HRI will use these factors:to'measure the number of pore volumes; that,
are processed during the‘restoration: .demonstration.

The methiods utilized in the RAP 6. caléulate pore volume-and adjusted.pore volumes are
consistent with the methods used by HRI in the description of tlie Mobil Section 9 Pilot that was
conducted approximately three:miles northwest of the Unit. 1. site, which. inturn-were. the basis for:
the NRC evaluation.in the FEIS, and are:consistenit with the:methods. used by HRI throughout the.
CUP licensing process, ‘and-for HRI’s. submittals durmg the Subpait.L hearing. HRI méthods to
calculate pore volume and adjusted pore:volumes, and: the factors;:that.were:used were not:generic
or arbitrary, but rather were consistently proposed -evaluated, litigated and apphed throughoutthe.

-NRC licensing process:and this Subpart L proceeding.

HRI presented the NRC with:the Summary Reéport for the Section.9 In Situ Leach Pilot'
as'a part of the License Application’ support matenals ‘because the. Pilot was a substantial field
.demonstration, and prowded empirical results™, for the.ISL development that is: proposed for.the
CUP. This Report was a compilation .of ‘the mformatlon from Mobil Oil Company s files and
records that ‘were developed ‘when the Pilot was conducted. HRI utilized actual Ppattern
dimensions: and-the actual number .of gallons processed’ during the ‘restoration ‘to .compile. the:
summary report. ' ' ‘

The cumulative restoration. analyses in Attachment C of the Summary Report show that
59,173,469 gallons were circulated during restoration of the Section 9 Pilot, which equatod to
16.7 corrected pore volumes Tablé 2 shows how HRI determined :adjusted pore! volume ‘using the
‘pattern area, screen thickness; ‘porosity, a: Torizontal pore volume increase factor of 1.5, and a
vertical pore:volume:increase factor-of 1.3. "The:methods of pore volume analysis utilized in the:
Summary Report form the foundation of the NRC impact evaluation in Section 4.3.1 of the FEIS,
which ultimately resulted in the.staff determinationi that. 9 pore voluries would be reqmred for
surety calculations', Tt is-important that HRI continue to use-the previously-evaiuated ‘pore.

2 See Pelizza Affidavit January 19,:2001, Attachment1.

'3-The:Section. 9 Pilot data’ provide: actual ore zone-dimensions and gallons processed so thdt actual pore volume:
can’be processed. ENDAUM ‘witness Lafferty Testimony May, 23 2001 7 14 specifically recognizes the importance.
-of knowmg ‘the quaiitity of ‘water removed from the formation in calculating pore volumes “.... if the flait factor
were: mcreased. the numiber: of pore-volumes: required should be. decreased. This:scenario may be-true:only if ‘the-
-ftotal gallons of 1mpactecl gmundwater where known.” The:value: of the Section 9'Pilot, or.any demonstration, is-
-;that it provxdes known -variables to the equation that: allows pore; volume: increase factors to be: ass1gned G:ven
similar mining: technology :and ‘geology, the pore volume increase factors from'a demonstration, such.as:the Section
9 Pilot,.can be applied to:an analogous site such:as- the:Churchrock Section. 17 location.

14'Se¢ FEIS p. 4-40;
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volume increase factors:in the RAP, :and in future restoration analyses for the-NRC, 50 that can.
projected. and actual performance. and costs can be measured consnstently

Table 2 — Section 9 Pore Volumie Calculation

"ZONE | Patem |Tk(R)] Vol (R3) | Por |gaiS| PV (gal) | H-PIF| V-FIF | CPV (gal) | AL Gallons |  CPV

| Area (2) : : Processed | Processed

-Single ‘40,488[ 24 971,712} 0.25.] 7.48. 1,817,101 15 | 13 | 3,543,347 59,173,469 16.69

Single _ . 40,488] 24 971,712] 0.25.] 748 | _1817;101] 2 2 | 7268406 $9,173,469] 8.14
Explanation of Headings:

:Area - Asea of cut off grade mineralization.

Tk - 'Ihmofo\noﬂ’gmdsmxwﬂm
Por- Eshmatcdporosﬁyofthbmck.

| A" Sua@npomvo!nmawnhoutanymm
H-PIF- - Horizortal poré volume increass factar.
V-PIF - Vertical pore volume iricrease fiictar.
CPV- Corrected pors Volume,

HRI formulated pore volume estimates with identical pore volume increase factors
throughout the license application review:process. Specifically, .in response to NRC Request for
Further Information 1, Question 59, August 15, 1996, pertaining to. Ground Water Consumption,
HRI supphed NRC thh a pore volume calculdtion for the Unit 1 site that were similar'to the one.
presented-in the RAP-U1 Section 2.4'"". Consistent-with the methodology used throughout the:
Crownpoint Project: Licensing process, HRI utilized the. ore body: outline, not pattern dimensions,
to determine:the affected surface area.and used a horizontal increase factor of 1.5. These were the

same values utilized by NRC -to conduct the evaluation of water consumption in the FEIS™.

HRI’s proposed pore volume increase factors are consistent ‘with those, which had been

‘systematically evaluated in the FEIS®. The FEIS has.been found to'be adequate for the purpose:
-of licensing the:Crownpoint Uranium PrOJect

In.summary, HRI correctly used the same methods to- calculate adjusted pore volumes.in.

the RAP-cost. estimate because:they were like those that NRC reviewed in HRI.submittals, that

NRC used a core assumption in the FEIS-impact évaluation, and that was placed into ewdence by

the HRIin.the course of the Subpart L hearing process.

15.Iyi the worksheet shown i Table:2; if the H-PIF is changed from 1:510.2:0and the V-PIF is changed from:1.5 6
:2.0, the number of corrected pore volames flowéd would change from-16:7 to.8:14; a result that would change the

data'within'the FEIS that the NRC used to conclude that the pore-volume requirement needed to be established st

9,

'S HRY decreased the estimated porosity from :28 in Q1/59 to .25 in this-RAP. To be. consistent with the' RAP
calculations for the other locations. Thcopemungamthatlspmjectedmthlscostsumatedo&snotmctudesomc
of the lease area that was projected in Q1/59.

17 See RATQ1/59..

'8-See FEIS pp. 4:57 through 4-60.

"‘9FEISp 4-122 used a.combined horizontal and vertical pore volume increase factor of 1.95. Le 1.3 (HDF).x 1:5
(VDF)= 195

*'Sec COMMISSION CLI-01-04.
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As an additional test. for reasonabléness of HRI’s RAP-U1 cost estimate, Table 3 below
compares important project variables for PRI’s Highland Uranium Project in Wyommg21 against
similar project variables for HRI’s Unit I project™. Table 3 brings into ‘context the-comparative
size, and corresponding scope of reclamation, of the two projects: In this table:the actual surety
amount for PRI are shown against the proposed surety amount from this RAP-U1. Reviewing the
data in Table 3 in the context.of number.of wells, acres.of wellfield pattern, years of operatlon and
throughput™, and number of satellite locations, the PRI Highland project exceeds the.size of the
HRI Unit 1 project. The PRI Highland adjusted pore volume is nearly two times greater than that
estimated by HRI for the Unit: 1 site.  In the. comparative measures of $/acre wellfield, or
$/pound produced, HRI proposed surety amount. exceeds that of PRI In the comparative
ineasures of water process-cost in $/'m gal,, HRI’s proposed surety amouit is slightly less:than
but comparable:to PRI*. The Table 3 analysw provides strong evidence that: the costs estimates
for the HRI Unit: 1. location are within the:same-order of size asthe PRI Highland costs and are

‘Table 3 - Comparison of Key Project Variables.and Reclamation. Costs

Project Variables. PRI HRI Unit 1
Number of wells (all) ~4141 ~648
Acres of wellfiéld pattems ~189 ~1024
“Years of operation 13- S
Cunulative production (mm'Ibs. U;03) ~13 ~5
-Nominal throughput (gallon per minute) 9000 4000
Number of satellites 3 1
Number of pore volume’s used in surety eéstimate. 6 9
Size of adjusted restoration volume (billion gallons) ~271 ~1.57
Comparative PV size:( mm gal.)./acre wellfield 14:3 15:3

. Restoration estimate (~mm $). $21.12 $12:10
Comparative $/acre: wellfield. $111.751 $118,628
.Comparative $/pound-prodiiced $1.63 $2:42

-Comparative process cost $/:m gal. $7.79 $7.71

2l See Testimony of April Lafferty, May 23, 2001 § 11.

2'Mr. IngleTwumonyofDeoember 19,.2000, p-31 states “there is-considerable relevant and analogous uranium

[SLr&stomuonemenencemWyomngtodramedevelopcrediblecostmmm”
”Thmughpmneedstobevxewedmgetherwnhyearsofoperanon. While the Highland per minute thronghput is ~

-2 times Unit 1, operations have been conducted for many more years. Therefore, more:mining has béen conduncted

2yPRIatthe}hghlandsnethan1sreﬂectedmthsdesxgnpmcesscapacny
Asstatedmsabwe,nwmﬁdpawdmm:f}mlwasmusewdlﬁemmmhermatmbomdmyamsmm
the pore volume and adjusted pore volumes wonld be smaller and more proportional to PRI when comipared to well

field pattern acreage.
B'Dr. AbnsznmonydatedMay% 2001 ~continues to-describe reasons to use unit groundwater costs from the,

.Pernald:site. Itismore appropriate to use a similar NRC licensed ISL facility.

%’ Actual from information provided by PRI staff.

‘2 Egtimated from COP 2.0, Figure 1:4-5.

%'PRI costs-include the D & D of the also include the mother plant.
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25. Ground Water Quality

Once the economic recovery limit of a'mine area is reached, lixiviant injection is:stopped,
and the: affected ground water is- tieated (restored) to return the quality of water to regulatory
standards, Water. quality will be reclaimed to the criteria of L:C. 10:21. Water quality'in beneath
the Unit 1 site is good and usually meets drinking water quality standards.® However, the water
quality is limited. Evidence that was obtained from 26 wells drilled in the ore zone by‘Mobil OiL**
at the same location as HRI’s Unit: 1 orebody. ‘Shown in Table 4, water in the production area at
the: Unit 1 site is limited for consumptxon at ‘the-tap because of the presence of uraniumrelated
NORM. Where the Churchrock water-is limited for consumptlon at the tap becausé of the
presence uranjum and radium, the Mobil data suggests that in the Unit 1 orebody, uranium
progeny such as radon and radium, and the gross indicators limit the use-of water for drinking

purposes®’.

In Attachiments E-2-2, the Mobil radionuclide concentrations: are‘presented in map format
to-illustrate contours of equal concentration for radon-222, Gross a ,Gross B, and radium-226.
From these ‘maps it is apparent that the higher concentrations of radionuclides are contained
within the production area (i.e. the values are very low at the monitor wells). This demonstrates
that NORM materials exist naturally inthe Westwater Formation, and do not migrate from the ore
because:theré:no leachmg agent available to change the chemical form and cause these materials
to nngraxe HRI’s mining activities will be conducted within the confines of a monitor well ring
.and it is: only within the monitor 'well ring that uranium and associated minerals will be oxidized
and liberated.

Table 4 Mobil Oil Operating Area 1 Water Quality Summary - Radionuclides

Parameter ‘Minimam: Maximom Average EPA Std.
URANIUM (mg/1). 0| 1 012 03|
RADIUM 226 (pCi/l) 0 200 18, 5
GROSS ALPHA (pCi/l) 1 610 74 15
GROSS BETA (pCiNl) 4 510 69
RADON' (pCi/l) 4,100 1,100,000 140,677| 300]

LC 9.14 States: “Prior to mjecnon of lixiviant, ‘the licensee shall obtain all necessary
'penmts and licenses from the appropnate regulatory-authorities”. At the Unit 1 location this
provision requires that HRI acquire -an Underground Injection Control Permit. through the

B FEIS p, 3-31.

3% Mobil Oil Corporation Southtrend Development Area Operating ‘Area #1 Baseline Water Quality Sampling Data
~1982.

! The Mobil data is:not intended to serve:as bascline for restoration purposes. HRI has not established baseline for
baseline or excursion monitoring purposes yet. Thepurposeofthee:nshngobservauonwelldatawastomabhsh
general trends, seasonal variability, and conduct preliminary hydrological tests. Baseline data, for the purpose of
detexmxmngmtomnoncmznamubedetermmedonammeumtbymmeumtbamsamordmgtothecmenaof
LC 10.21 and COP 8.6
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USEPA and an.Aquifer Exempuo Aquer Exemption is a regulatory ‘devise of the USEPA.
that is: used to designate aqulfers or portlons -of “aquifers. that would normally qualify as an
underground source of drinking water as’ “exempt” because they are mineralized and. producible
of minerals in commercial quantities. HRI hasnot acquired either of these authorizations for the

Unit l locauon at this time but will be required to do so by NRC and USEPA before operauons
begin:*

2:6: Groundwater'Restoration Budget Line Item Assuinptions

'HRI used historic.and ongoing company experience with similar ISL uranium.recovery
and. groundwater réstoration ‘operations in-developing its budget. model. For example because:
URIJ, HRI’s sister- company is currently reclaiming two other commercial ISL mines, HRI drew on
this experience to aid in sizing labor requirements, maintenance needs and ‘other cost categories
that may not be-apparent to someone without similar “hands on” expenence Unit labor ¢osts are:
the same as what was provided to NRC ‘as part of the license review" of the overali pro;ect # In
addition HRI used actual costs estimates from:the region for utilities; and other materials that will
be used in reclamation,

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

For the purpose: of the:Financial Assurance Plan, HRI assumed- employment of technical
professionals whose expertise. is. needed on, a limited basis during -the reéstoration mode.

.40 CFR .146.4 states: *‘An-aquifer or a portion thereof which: meets the criteria for an “underground source.of
dnnkmgwater”m§l463 may be determined under40 CFR.144.8 to be an “exempted-aquifer” if it meets the.
following criteria:
(2) It.does'not currently serve as:a source of drinking water; and.
®) It cannot now and will'not in ‘the future serve.as a'source of drinking water because:
($) It is'mineral, hydrocarbon or geothermal energy producing; or.can be deimonstrated by.a-
permitapplicant as part of'a permit application’fora Class II or I opetation to cofitain minerals.
‘or hydrocarbons that considering. their quantity and location are expected tobe commercially-
producﬂ)le
Q) ltxssnmawdatadeptborlocauon which makes ‘recovery of water for. drinking water:
purposes econonucally or technologwally impractical;:
3) It.is s0-contaminated that it would be economically or technologically-impractical to
renderthatwaterﬁtforhmnanoonsmnpnon,or
@ Itmlommdomammmwenmmngammwmsnbmdemormmsmphwmﬂapw
33 Dr. Abitz Testimony dated May 23, 2001, Footnmz3statesthatHRIdoesnmhaveavahdaquerexempnonfor
theChuchm&SemanSlocaﬂonbemusenwasrwersedby&elO‘“CumCom Infact:the Court determined
that for the Churchirock Section 8 location’ a jurisdictional: -dispute existed, -and that until the dispute was resolved
that EPA: not the State of New: Me:noo hiss jurisdiction: 6ver issuance of UIC. -permils. ‘The Aquifer Exemption for
theClmrchrock SeouonSlomuon (oranylocauon)lslsamdbyUSEPAandthe Secnon 8AquetExemptmn ‘has
Penmt. Addmonally nMngmtheCounsdemsmncastdoubtonfacmaldetcrmnauonswnhmgmdmthc
StateslHCPetmnortheEPAAquerExempno:L
3 See RAIQ1/8 - Feb. 19, 1996..
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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
fequired to venfy the configuration of réstoration patterns to assure efficient results. Wiile this
task requlr&s 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:assigiied to many other tasks-for which Lie.or shie will be qualified such as lab analyst, well
sampler, and plant operator. HRI also: plans to:maintain several other-technical dlscxplmes on staff"
such as radiation safety specialist, and engineers. In the restoration mode they will also perform
their primary-fuinction 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, festoration report generation, and
employeerelation responsibilities.

Environmental Manager. Responsible for the radiation health-and safety, environmental
compliance and' quality -assurance program: at the Crownpomt 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 fegulatory
agencies over the term of the restoration activity.

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 ds needed.

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



Sepm-ber 14..2001

Wagg&Dixeél

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
‘inchide the operations. of all water treatment - -equipment.: mcludmg ‘the reverse. osmosis-unit: and
brine concentrator:

Truck driver. Provides CDL driver duties. 'Will serve, as backhoe operator and have
operator dutiés-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 inclide: the operation of the ‘backhoe and: labor
necessary for field construction.

Insurance- Workrixah"sC.ampen_sation

Estiiate based on projectéd compensation expenses and prevailing rates.
Payroll Taxes

Estimate based on projected compensation expenses and prevailing rates.
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.

Teélephone/Telegraph.

Estimated. average costs-of regular telephone service, cellular telephone service, and. fax:
line‘service’ and:internet line service at:all CUP locations:.
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Postage/Freight

Copy Equipmient

locations.

Other Equipmerit & Rental

This .covers ‘the: rental of equipment ‘and :miscellaneous. equipment ‘average costs. As
applied in thése estimates; it: would 'inchide’ office machine rental, water machines: for potable
Watel', N 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
Jocations.

Data Protessing

Estimated:average-costfor outside data processing.

Maps

7reP0ItS.

Drafting & Printing

Estimated average for outside computer automated ‘drawing services for report
Ppreparation; |

Transportation - Air & Car
Estimated average for airplane tickets:and auto rental.
Meals

Estimated average for travel related meals.
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Misc. Travel Experise
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 rélated itém 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

4 All backhoe rental and-maintenance-such s oil changes, and repairs: would be charged to
this account

- Misc. Chemicals
The major-charge to this:cost code during restoration is anti-scalent for the RO.
Utilities - Electric, Wellfield

 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 Concentiator

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

Estimp;ted. 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 dre.used in extraction. wells..

Field Piping & Valves

Estimated average maintenance and: ;re'p'lacemeht‘ costs for the various fittings, -valves,
glues etc. that is used in wellfield operations:;

Meters
Estimated-average mainteniance 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:

Handltools
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.
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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 plarit
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 enticipated maintenance costs for -pond liner repairs .and
maintenance.

A cost code to charge anticipated maintenance costs for road maintenance.
‘Gas, Oil,.and Grease

Equipmet fuel costs and lubrication.
Disposal - BC:Solids

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.
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RO Membrane:
Average replacement costs:of reverse 0smosis unit membranes.
Field Equip. Repairs & Maint.

A cost code to charge anticipated maintenance costs for large fiéld equipment such as:the;
pump host equipment, generators; and trucks.

Vehicle Repairs & Maint.

A cost codeto charge antiipated :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.companypickup-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 $8,542,567.
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GROUNDWATER RESTORATION BUDGET
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UNITY GROUNDWATB? RES’TORA‘"ON AND DEOOMMISSIONING COSTS -September 14,:2001;
cosTs ASSOCIA@ WITH RO AND BRINE CONCENTRATION OPERATION AND. MAINTBJANCE . . .
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UNIT GRPUNDWATE? RESTORATION AND DEOOMMISSIONING cO8TS. |
‘COSTS. ASSOGATED WITH RO AND BRINE CONCENTRATION OPERATION AND MAINTENANCE:
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UNIT GROUNDWATE RESTORATION AND DECOMMISSIONING COSTS.
COSTS ASSOCIATED WITH RO AND BRINE CONCENTRATION OPERATION AND.MAINTENANCE'
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$1,150 $1,150° $1;150 $1,150 81,150 $1,150 $1,150 51,150 $1,150, $1,150° $1,150 .$1,150;
.$8,291 291 $6,291 $8,291 %”l‘ sn‘me 291 $0,291 8,291 9,291 $8,2191 38,091
$250 250 $150, $250 250! $250 $250.- 8250 $150, $250° $250 8250’
1$100! $100 $100 " $100 $100 $100 3100 $100 $100 '$100’ $100 $100,
$3,000 $3,000° $3,000.. ,000 $3,000 $3,000 $3,000: $3,000 sxiooo‘ $3,000 $3,000 '$3,000
3150 $150' $1501 $150 18150, ‘3150 31505 - '$150 150 3150 $150 $130:
530" $350 $330° $5%0 $330. $330 $330 $550 - 3830, $550 $530 $350'
;. $300 8500 $300, :$500 .$300° -$500 $500; $500 $500 1$500 $300 3500,
$1,000. $1,000! $4,000° $1,000 $1,000. $1,000, $1,000 $1,000 $1,000' $1,000 $1,000 :$1,000"
.$500; $500: $500; $500 $300° '$500 3500, $500 ‘$500 1$500° $500 $500;
LBI3L9TE. $131,978 SI34976. . $I3LOT0 . $131,979 $131,978  BITLO70-  BI3LT8  $I3L978 81,978 HITLOTE $131,970
$5,464,918 . $4,595,890. 5730974  $6,852,852  $G9PLEI0  $7,126,808  $7,25R.785, sr,svm« $7,SELVAL $7,634,720.  $7,786,697  $7,918,475
3t 29 n ‘30 30 .30 30 30 30 30 30,




UNIT 1 GROUNDWATER RESWRA"ON AND, DECOMMIsS’ONING OOSTS :September 14, 2001.
‘COSTS ASSOCJATED W’TH RO AND BR”‘E GONCBVTRANON OPMT'ON AND MAINTENANCE
L me T _we 1 —wa 1 wa 1@ 1 om ]

i 1 b B I ] o
| : l ) W

s § H ] 5 H 's
25,056,000
20,044,800 20,044,800
5011200 5,011,200
128! 125
138, 1135
2.3, 28,
5,400,000  'S,400,000
-4,903, 200 4,90:.200
108,000, 108,000
sz,y60862, 27,612,882
YT 030, 016!
(24,940,000 24,946,000
C o4 -, 0.14'
1,542,619,000: 567,556.00&
C. BB -
27,812,862 su,eor
0.16; «0.02
. Rnat nd
$32,250 $32,250, ‘ser487 $27,417 $27,417, -$27.447 ‘§27,417° 427,417 $27,417, ‘822,412
10,487 310,497, ,$0 $0 -$0 $0 30, :$0 .40 $0,
$1,368" '$1,368 - 900.. 900 900 900, 900, 900 900 900
82,992 32,992 4200 4200 ‘4300 4200 4200 *4200 4200 :4200
$4,274 34,274 4000 4000 4000 4000 4000 4000 4000 4000
1$1,068: $1,068; 4000 4000 24000, 4000 4000 4000 * 4000 4000
$1,250 $1,250 $950 -$950 8930 $950 $930 $950 $950 $950"
*$150; $150, 8178 7S $175 $17s- $17s 3175 $478; $178
,$300 .$300 $300. $300 $300 $300 $300 .$300 $300 -$300
$200- $200 $200' $200 '$200 $200 $100 $200 $200 “$200
$250, 4250 . $150 $150 $150 $150 $150 $150 $150 -$150
. $50° $50 $s0 i$50 350 $50 $50° - $50 $50 $50
$150. 3150 L
$500 $50 $1,000 '$1,000 $1,000 $1,000
350 $50 : ) 2,500 $2,500 $2,500 $2,500
$850 18050 $300 :$300 $300! $300 $300- +$300 '$300 "$300
$200. .$200' $300, $300 $300' -$300 $300 $300 '$300 .$300
$300° $300 $300 $300 4300 $300 '$300 "$300 $300 4300,
$100° -$100 7 ) a
$2,000 $2,000
* $200° *:$200,
*$250 $250; ‘D & D COSTS ARE (TEMIZED. ON A TASK BASIS
$700 $700" ’ :
,'$2,450" ,.$2,450
$12,053. $12,053:
$32,050. '$32,850
$5,806 ~$5,696
$500 *.$500
$500 ‘3500
$400; 13400
$50. .
$100- $100
$100. "$100"
$200: $200, )
$50° $50 :
$500 $500
$100: $100
$1,100 $1,100
$50.
. $100 100
$1,150: $1,150
$8,29(. $8.191
$250. $250
-$100- $100
$3,000 $3,
:$150; $150°
$550° $550
$500, $500
$1,000, $1,000
$300. $500
$130,978  $131,978. 343,242 343,242 ‘$43,242" '$43,242 $46,74F | 346,742 :346,742 $46,742

sa.oso.agg: tnmusl ‘ss.us.e;::‘ se.uo,ns se.m.m te.!ss,s» u.aom;a $8,445,083 se.m.egz sa.m.sg.
. ! ) |



ATTACHMENT E-2-2
WATER QUALITY ILLUSTRATIONS
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1710000
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ATTACHMENTE-23
BUDGET CALCUALTION AND BACKUP
~ Labor Rates
Electrical Usage
Solid Production



.

.A =

[8] ¢ 1 b T €& ]

Salaried
10 | Salaried
[ 11.| Salaried
12|Salaried

.20 |Wage
21 |Wage
| 22 |Wage
.23 |Wage
24 Wage
25|Wage
26 |Wage
7.|Wage

e
AL

28

(29 sél"a:ri’e‘d‘
.*36‘ Salaried

31 |Salaried
‘32 |Wage
‘33 |Wage

35 |Wage
.36 |Wage
:37|Wage
38 |Wage
39 |Wage
40|Wage
.41.|Wage
42 |Wage
Wage
Wage

15188

Salaried
47 |Salaried

_50 |Salaried
51|Wage
52 |Wage
Wage
Wage

glalels

HREE RN

i R S s .
viplantiPersonnel ;.

15| Salaried
| 16]Salaried
| 17|Salaried
18 {Salaried
19|Salaried

‘34 |Salaried.

48 |Salaried
49 |Salaried

LABOR SUMMARIES

Rev. March 16; 2001

Number-

Hourly

Operations:Manager
Environmental Manager
Accounting Manager
.Accountant '

o E®

Plant Superintendent.
Plant Engineer’
Radiation Officer
Chenist

Plant Foreman
Maintenance Foreman
Lab Technicans:
Secretary

Electrician

Apprentice: Electiican
Plant.Operator
Assistance:Plant:Operator
Dryer Operator
Maintenance

. WelifildiPersoniel.-

‘Wellfield Superintendent.
Drilling: Engineer
Foreman
Truck Driver
Electrician _
Data Entry'Clerk
-Secretary
Logger
Wellfield Opérators
Assistant, Wellfield Operator
Balancer
Environmental Sampler
Pump Hoist Operators
Backhoe Operator
Maintenance

_ ‘Casing Crew

Englfiéeririg:&'GeplagiciRersonnel:

Chief Engineer
RESERVOIR.ENGINEER
Senior Geologist-
‘Geologist
Logging.Supervisor
.Secretary
.Surviéyor
Assistant Surveyor.
Logger

Total#.

i .
" -

- $45000
4 - $30,000
1 . $46,000

11

$20,000
$20,000 &




"COST SUMMARY TABLE

WELL FIELD :
Submersible punps 7.44

30 extractors i _2B2 0075 |$ 12053|$  144,633.60

PLANT
Sand Filter Pump 17
RO Feed Pump. 51
Injection Pump. 33
RO-Heater Pump 35
RO Wash pump 10
{RO Heater . 75

0.075
0.075
0075
0075
0.075
0.075

[NeNgEE 8

17,948.1'$-1:..215,384.40.

_‘§

L DR R
wb
©

[’

TOTAL . L 10 L

i~

10/12/00 Churchrock-electricalestimate



1011200

WELL FIELD

. CHURCHROCK
WF/RO ELECTRIC
REQUIREMENTS/COST
ASSUMPTIONS
1 Wel depth 680
2 Pump depth 500 &
3 Static water love! 250 .
4 Pipe line lehgth 3600 ft.
5 Numiber of extraction wells 20
8 mumber of injection wells - 30
7 Flow rate per extraction well 30 gpm
8 Flow rate per Injewon well. 30gpm
'8 Electrical cost. $.075/KWH
10 Tank-elevation 201t
Total head requunsms
‘Friction loss
1 Plpe fine friction loss. psi Lo
600 gpm in G‘SDR17pdyetNeneplpo. ' 40 924
2 Elovation change between plant and WF 0 0
3 Tank elevation 8.7 .20
4 Well lift to surface 173 400
5 Well tubing loss -5 1.6
Total submersible head requirements. T 287 624
Submiersible pump requiremants o
Grundfos mode! 25S75-39DS 75hp
] ahchmem) .
Run amps for this pump @ 31.8 gpm @ 562 ft. of head Is: 858
Full load current: 10.8
Amperage used for-electrical useage: 1
Total Wellfield amiperagé is 30@ 11 amgs. 330,
KW= 1.73*1*E*PF
. 1m' N -
KW = (1.73°11°460° 85)/1000
KW = 7.44
Cost per well per. year = 7.44 kw*8760hrs"$.0875/kw
Cost per well per year = $4,888.00
Total cost(30'ext) per year: $ 145,642.00
Churchrock electricalestimate’



10/12/00

PLANT
A Injection'Pump

:2 Injection pressure
WHP =

__QFTDHTSG

100 psi

‘WHP.=

435+100°231%1

BHP*746"

T3 EER P
_25%746"

1:73°460° 75°85

Churchrock electricalestimate



10112400

-,

RO Feed Pump
BHP

75

_iBHPeT4S

*Tfa'E-Eff *PE-
75746

1.73°460°.75".85
110

1000
-110°460

000
51

Churchrock electricatestiméte-



5

mpsi= . .. BHP*748
. - LTIE'ERSRF
1.73°460" 75°.85

- Amps= 7.5

BHP 15

Amp§a - . BHPY748. . .

. T ATSEERPF

Amps= \ 15748 .
T 1.73%480%75%85

‘Ampss’ T o

KW= e E
' 1000

| T 1000
KW:= 10

10112/00: Churchrock electricalestimate



U 1 I B | [ T25s75:305 Fa] PoweratCalc.Duty

ool | [Eas FM a ol Duy

| 1400 | 2450 RPM : Fluid Temp.

: i : ¥ ) . Max;Op.Press.(at 45°F)
1200 |—oJ— — —1 Max.Gen.Press.

: . i R o : i Temp.Range

| 1000 }— IS FO S  Suction Velocity

: ‘Motor. Power
Full Load Current

Service factor current
Service Factor

400 |

v ‘ ] | , Min, Well Dia.
200 —1 Outlet Connection

1 || " Length
N ' Net Weight

5§ 10 15 20 25 30 [USgpmVariantCode
Product Number.

Start:Curr.Ratio (DOL):

53 %
59 °F
psi
32/86 °F
ft/s

1.5 bp.
109 A

65
123 A,
115

4 "
1% "
668"
‘168 1b
‘Noiie
05113639F

Required Duty: 30.0 USgpm at 500.0 ft
Calc.Duty 31:8USgpm-at:562.1 fi.

Posil.1 -~ 25875-39DS FMitr

$ 310600 x 1

‘Total

S 3106.00°

-25875-39DS'F Mti/7.5hp/31.8gpm@562.1 1. of licad/8.58:amps/ 53% eff.
'25875-39DS.G:Mtr/7:Skp/31 .-’8’gp‘m@§62¢l fi. of head/8.58 amps/53%eff”
40875-21:F Mtr/7:5hp/30.8 gpm@508.7 i. of head/? amps/? eff’

-1-




Nrcpla~1

‘Calculation.of BC'Solids Produced

Flow (g/min) 580
Flow (Umin), 2,195
Flow (Vd) 3,161,232
Solids (/) _ 4
‘Solids (g/d) 12,644,928
‘ Solids (g/mo) 384,616,560
Solids (kg/mo) 384,617
‘Solids (Ib/mo) 174,429
‘Solids (yd3/mo)* 87
Solids (ft3/mo) 2,355/
Unit-disposal cost ($/t3) $3.52
Monthly disposal cost ($) $8,291

*1yd3~ 1on

'8/16/01 11:50 AM Nrcplau1 Chemicals $:Calculations.



ATTACHMENT E-2-4
QUOTES AND PRICES
BC:vendror,spec's-
Electrical rates



SEP.13.2000 1:43PM  IONICS RCC NO.3E63 P.2

Phons: 425 828-2400 x 1306

Fax: 425 828-0526
September 13,:2000
RCC No: 00-3218
HRJ, Inc.
12750 Megit Drive

Snite 720, LB 1:
aﬂasvTX‘7525

falhng film vapo compressmn (MVR) evapormor (BC) followed by a steam. dnven rotary drum
dryer to-achieve zero'liquid discharge (dry solids).

A chemistry.of 4 proximately 4300 mg/l TDS was provided as feed to the evaporator/drumn dryer
system. RCC hag assumed a concentration factor of 40 can be achieved in the evaporator
{hereby reducing the feed stream of 125 gpm 10 3.2 gpm:. The 3.2 gpm concentrated evaporator
blowdown will bg:sent to a rotary: drum dryer for solids. generation and zero liquid discharge.

‘Ionics RCC Zero Liquid Discharge Systém

—

Frodemmen : mmlmr
125 gpm Dry Goles
RCC Proprietary Information

@CopyzightZOOO.RescmwsConseWanonCo All Rights Resetved.



SEP:. 13,2000

Makaehm
HRI, Inc:.
Page2

The offer includ
motors; [t isdes
percent of that vi
contain less than
concentrate will

The proposed-ev.
to-about 80 other

1:43PM

IONICS RCC. NO.363 P.3

-all necessary vessels, pumps, ducts, valyes, controls, instrumentation and.
gned to process: 100 gpm of the specified wastewater and recovers about 97
lume:as high purity distillate for: recycle/reuse Therecovered distillate would
10'mg/1 of total solids, excluding volatile species. The remaining 3.2 gpm

e sent to the drum dryer.

oratoris.a vertical’ tube, falling film, vapor compression unit similar in. design
RCC systenms operating in this coiintty and around the world. The first

installations were put on-line in 1974 and continue today to perform as originally required and

designed: Many:
requirement.

The:composition
celcium:sulfate af
all ¢cases' where' R

of 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,,
nd: s111ca) wzll pree;pwate as 1t 1s eoneentrated. 'I‘lns sztuatxon 15 typlcal in. almost

slury process to' avoxd sca.lmg and foulmg of heat transfer surfaces. Tbas des1gn feature i

mcorporated into

the proposed system.

recovenng the

, ed to the ag:tated feed tank where the pH is adjusted to 5-6 umng sulfnnc aexd.

changer The feed is heated in the ‘heat exchanger to'near bozhng by
'., ate 's sensible heat The hot feed then passes through the. deaerator where

to the di‘stillate t through 2 pxpe handhng both hquxd and steam. The steam’ phese 1§ vented to
the deacrator and|to the atmosphere to remove non-condensibles and maintain proper system
operating préssurt. The hot distillate is: pumped through the heat exchanger-where it gives:up'its

gensible heat to't

A portion of the
the dryer feed:
the sump brine. .
The t;oncemrated
transferred to' the

crystalhzer the sh
crystalhzer i$ most v

materials of wide}

e feed. From this point, the distillate is. avaalable for use.

oncentrated brine is: connnuously withdrawn from the sump for discharge to
The rate of d:seharge is:controlled to maintain proper solids composition’in

waste'blowdown is collected in the dryer feed tank (by others).and-is
rotary divin dryer: A Bufflovak: atmosphene double.drum dryer'is used to
‘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 Propristary Information
@ Copyright 2000, Resources Conservation'Co. All Rights Reserved




SEP.13.2098 1:44PM  IONICS RCC ) NO.363  P.5

Madcl’elizm

HRI, fuc.

Page 4.
Seed/Waste Tank Mixer 1 6% Mo SS.
Seed/Waste ' ‘ankPump & Motor 1 Cd4MCu:
Distillate: - 1 316'SS
Distillate Tanl ) 316L SS
Acid Pump & Motor 2 Alloy 20
Rotary Drum Dryet 1 Cr. Plated CI
Condensate ank 1 31688
Condensate Hun Ao 1 316 S8
Control Syst (Pwtype) 1 AB
Field:Instrum, 1 1ot ‘Various
Control Val 1lot Various

| electrical equ sment (mcludmg MCCand medium voltage sw:tchgeax), and msulanon,
.system.and provide interconnecting piping, manual valves and pipe supports,
__ut, startup and operation, ,

125 gmenne ncennator System with'a:3:2:gpm rotary.drum dryer to achieve zero liquid

Installation is-estimated to be $800,000 including foundations and building Installation based on
components:instajled on site although-some components can be skid mounted at‘additionsl-costs.

The operation of the proposed system will require approximately.four (4) hours per shift,
General duties will involve routine monitoring with plant walk-through and simple bench
chemical(e.g., PH) tests,

RCC estimates approximately one man-month of supervision, construction support, training,
start icceptance is required tosupport this project. RCC offers this on'a time and material
basis for $85.00' ger bour plus travel -and per diem expenses.

©:Copyright 2000, stomces CcnsetvauonCo All'Rights Reserved




"SEP.13.2008 1:45PM  IONICS RCC NO.363  P.6

‘Mask Pelizzs
HRI, Inc:
‘ 'Page ]
RCC gpp'reciateiyom inquiry and'would be: ‘pleased to provide additional information and
answer any questions you may have. Please feel free to contact me at (425) 828-2400, x1306 or
by fax at (425) 8 p8-0526 orby email at joeb@xomcsrcc conm.,
Very truly yours, |
RESOURCES CONSERVATION COMPANY
Joe Bostjancic’
Sales Manager
RCC Proprictary Information
'© Copyright 2000, Resomces Conservation Co. Anmghtskzsaved
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JuL-31-2008 17:85 HRI ALBUGUERGLE

PUBLIC SERVICE COMPANY | OF NEW MEXICO

ELECTRIC SERVICES
EFFECTIVE ON ALL BILLS
RENDERED ON OR AFTER
SCHEDULE SB: INDUSTRIAL POWER SERVICE-TIME-OF-USE DECEMBER 30, 1889

LARGE SERVICE FOR MINING CUSTOMERS
2 10,000 KW MINIMUM AT 115 KV'AND. 60KV

APPUCABILITY:  The rates‘on this schedule are avallable to'a retall mining’ customer who.

‘contracts for @ definite capacity commensurate with the customer's nomal requirements. but in

no case less than 10,000 KW-of capacity and who takes service directly from PNM's

trarismission.system at:115.kV-and:the Companhy’s:primary distribution voltage of 69KV.

Serviee ¢hall be fumished atthe Company's avallable transmission voltage of 115 K. and atthe
Company’s . distribution voltage of 68kV. Setvice will be fumished subject to the Company's:

Rules_and Regulations and any Subsequent revisions. These Rules. and' Regulations :are:

‘evafiable at the ‘Company's office. and are on file with the New Mexico Pubfic’ Regulaﬁan»
Commission: These Rules and Regulations are-a part of this Schedule asif fully written herein.

TERRITORY: Allteritory served by the Company in New Mexico.

TYPE OF SERVICE: The service avallable under this schedule shall be three-phase service

f.deltvered at the Company's available transmission voltage of 115 KV and distribution velage of

1. The Company will provide service under this rate schedule to retail customers- who
contract for @ demand of 10,000 KW or more and who take senice from PNM's
transmiesion system at 115 kV and distribution system at 69KV ‘only if ‘the. customer
agreestoa. 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 Elactric Utifity Industry Restructuring Act of 1989. The customer must
sign. o facilities contract or'appropriate fine extension agreement for any transmission or
distribution cost ineurred by the Company for the customer not covered through rates on
this tariff. Liquidated damages provisions will be included in the contractor line extension
-agreement unless otherwise agreed to by the: Company.

2. Al contract modifications ‘must be in wiiting. and. executed as a supplement to the
‘Contract.

‘SUBSYATION EQQIPMENT All substation and distribution transformers, the necegsary
structures, voltage reguleting devices, lightning anestors. and accessory equipment required by
the' customer in order to utilize the Company’s sefvice at 115 kV and 68kV shall be installed,
paid for, owned, operated, and maintained by the customer.

585 833 @rre  P.e2/e5




o oo dUL=31-2000. 17:85' ‘HR1" ALBUGUERGUE: 505 833 077 p.o3vas

'PUBLIC SERVICE COMPANY OF NEW MEXICO'

" ELECTRIC SERVICES
EFFECTIVE ONALL BILLS
RENDERED ON OR AFTER
HEDULE 5B: ~INDUSTRIAL POWER SERVICE-TIME-OF-USE. DECEMBER 30, 1999

£ 10,000 KW MININUM. AT 115KV AND 69KV

LARGE ‘SERVICE FOR MINING CUSTOMERS ENW-’
The customer shall also provide at customer’s: expensa suitable protective aquipment and
‘devices. 50-as to protect Company's system - and setvice, and other: electric ‘users, from
disturbances or fautts that'may occur on the customer’s syster or equipment.

‘The customer shall at'all times keep each oﬂhethree phases balanced as far as practicable so
‘a8 not to affect service.and voltage to other customiers served by the'Company. The customer
shell not. opetate any equipment in-a manner which will cause voltage disturbances elsewhere
‘on the: COmpany's system:

5‘for eleetric service provided shall be‘the sum. ofA. B. G, D ' and E betuw On-Peak penod la:
from 8:00am to: 8:00pm Monday' through: Friday (60 hours per week). Off: Pnk period is all
times other:than.On-Peak: perlod {108 hours per week).

‘ (A) CUSTOMEI $75,100:00/811
. £ T (Per MeteredAocomn) I
(el (inclisdeis 16t 10,000 kW ot —

Billed Demand) - \;
®) _.&EEM.EM

CHARGE;

(For Billing Demand

Above 10,000 KW &~
During On-Peak Perid) :

{C) ENERGY CHARGE:

For Energy Consumed
g Diuring On-Peak Perfod: 4.4805¢/kwWh

$7.510W

'For Energy Consumed
"Dufing Off-Peak.” 3.10004/KWh
Periods: .

$irew e



JUL-31-2BGB 17 66

oW . HRL ALBUGUERGUE ' 585 833 8777  P.94/85
i
-|
PUBLIC SERVICE COMPANY OFNEmJlmoo o
ELECTRICSERVICES &8
] . EFFECTIVEONALL BILLS
! RENDERED ON ORAFTER
SCHEDULE $B: INDUSTRIAL rowanssmcs-m-or-uss | DECEMBER 30; 1888

LARGE SERVICE FOR MINING CUSTOMERS
2 10,000 KW MINIMUM AT 115KV AND 69KV

= ——— v .-

(@) POWER FACTOR ADJUSTMENT: The above fates are based on a- power factor of
80 parcerrt or higher and the Company will supph i without additional charge, a
maximum of 0.48 kvar (Reactive Kilovolt Amperes) per kW of billable- demand. The
monthily bill will be increased $.25 for each kvarin excegs of the allowed 0.48 kKVAR per
KW.-of hillable demand. !

() SPECIAL YAX.AND ASSES ‘ Qin‘mgsundermxsswedulemay

' be incraased by an amount: equal to me sum of: the faxes  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) payabld: by the Oompany -and levied or
assessed by any govemmental authority on the public qunty service rendered, or onthe:
‘Tight or privilege of rendering the service; or on any object or event incldenta! to the
rendition of the service. i

IMUM CHARGE: The monthly minimum charge-under this Schedule is the On-
Peak penod demand charge applied to the 10,000 kammwn demand.

) : CHA GE The On-Peak period demand
eharge for any month shall be as determmed by -appropriate measurement as defined by the
Company, but in no event shall it be less than the highest!of the following:' (a) the actual
metered KW:demand minus: minimum demand; or (b) 50 parcert of the highest kW, demand
during.the preceding 11 months Mminus minimum demand; or(c) zero.

‘Metering shall nannany be-at customer's substation; secondazy' Rage. The Company.reserves
the right to meter: at the.substation primary voltage:level, in ch event the metered KWh, kW' v
demand, and kVAR shall be multiplied by .98 to-allow for -

Where highly fluctuating or intermittent loads which are impractical to determine properly (such
as welding machine, electric fumaces, hoists, elevators, X-ra*s. and the fike) are in- operaﬂon
by the customer, the Company reserves the right to determineithe billing demand by increasing
the 15-minute measured maximum demand and kvar by-an amount equal to 65 percent of the -
nameplate rated KVA eapadty of the fluctusting equipment in operanon by the customer.

. NTERRUPTIQN OF ssnwcg The Company will use réasonable diligence to furmish a
regular-snd uninterrupted.supply .of energy. However, Interrupbons or partial interruptions may
occur or service may be curtalled, become iregular, or fail as h result of circumstances beyond
the control of the Company, orare the results of acts of publ‘c nemies, accidents; strikes, legal
processes, governmental restrictions, fuel shortages, breakdo ‘or damages-to generation,

.'31. LY
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PUBLIC SERVICE COMPANY OF NEW MEXIGO
ELECTRIC SERVICES

EFFECTIVE ON ALL BILLS
RENDERED ON OR AFTER
SCHEDULE 85; " INDUSTRIAL POWER SERVICE-TIME-OF-USE DECEMBER 30, 1988

LARGE SERVICE FOR MINING CUSTOMERS
‘2 10,000 KW MINIMUM AT 115 KV AND 63KV

e e i mems e

transmission, or distribution facfiities of the Company, repaxrss or changas in the Company’s
géneration, transmission, or distribution faciliies, and in any such case the Company will net be
‘llable for damages. Custemiers whose reliablity requirements exceed these normally provided
should advise the Company and contract for additional facliitiesiand increased reliabllity as. may
be required. The Company will not, under any circumstances; |coritract to provide 100 percent
refiability. |

" ACCESSIBIUITY: Equipment used'to provide elictrio:service Imust be physically accessible.
‘The, metering-must be installed on-each service location at a point accessible to Company.
personnel at. any time. !

‘JERMS OF PA_Y_MENT' All bills are net and ‘payable: wn;m twenty (20) days, and are
delinquent thirty (30) days, from the dete the bill is rendered. |f payment for any or all electric
service rendered Is not made within thity (30) days from the date the bill Is rendsred, the
Company shall apply:an additional eharge of 1.6 percant pe; month to the total balance in
. arrears, excluding gross: receipts tax. ‘Partial payment.of a Junt.due by Customer is appuad
S first #o oldest bill, including any other fees or charges-assessed, if any, before any amourt is
=+ applied.to current bilk

LI [TATION .OF RATE: 'Electric service under this Scheddle Is ‘net available for ‘standby
gervice, is nat available to customers served in tha downtdwn area of Albuquerque when
served by the underground network system, and shall net be res0ld or shared with others.
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September'14; 2001
Analytical Stability
3.1, 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 festoration 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 ifidependent- commerc1al laboratory.

3.2. 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
commplete as'shown in the Groundwater Restoration Budget. As'stated in LC-10.21 there will be
one baseline well per acre of wellfield®. Itis estimated that the Unit 1 wellfield will be 102:acres
when fully: developed

It-is-¢stimated that a-sample analysis by'a commerclal laboratoxy for the parameters shown
in Table 10:4-1 of the. COP will. cost $120 ‘and a- sample analysxs by a. commercial laboratory for
the parameters shown in Table.8.6-1 of the COP will:cost $380. One sample will. be; taken. from
each baselifie well and analyzed for all the constituents in Table 8.6:1 of the COP before
restoration begms at.a cost of § $38.760. 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
'$61,200. 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 $1:16,280,

~ As shown in. Attachment. E-3-1, the total .cost for restoration. analytical :sampling, is
‘projected to be $216, 240.

3% Baseline water quality will be collected based on the wellfield area and for the parameters specified in LC 10:21
-and COP Section 8.6.



ATTACHMENT E-3-1
ANALYTICAL STABILITY BUDGET



‘September 14, 2001

GROUND WATER'RESTORATION 'Sampling

‘ ’ ' ' Units  Sub Total Total
Assumptions:’

Laborfrom staff:

Routine monitoring is. covered in the'restoration budget

One baseline.well samp!ed per acre:of wellﬁeld (40),

One sample taken before restoraﬁon starts.

Baséline:walls: sampledonce: per year during restoration

Stabllny samples taken: every 2:montis for six months

| Monitoring and samipling costs
A Restoration well sampling
Estimated restoration period (years) 5.16
1 Well Sampling prior to.restoration start
#:of wells 102
$/sample $380 $38,760.
2 ‘Restoration progréss:sampling
‘#of wells’ 102
$/sampla $120.
N Samples/year 1 $61,200
B. Stability
Estimated stabilization. period (months) 6
#of wells 102.
‘Sample freq: mos.. 2
$lsample $380
_ ‘Total $116,280 4 ,
Total monitoringand.sampling costs $216,240



. 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

GENERAL ANALYSES, WATER
‘GENERAL ANALYSES, SOIL.

METALS!

URANIUMAND RADIOMETRICS

'SPECIAL . GROUPINGS.

‘GLYCOL ANALYSES

AMINE ANALYSES

OIL AND GAS ANALYSES

HAZARDOUS WASTE CHARACTERIZATION
TOXICITY CHARACTERISTIC LEACHING PROCEDURE (TCLP)
‘GAS:CHROMATOGRAPHY:

/GC/MS, SPECIALTY ANALYSES

'PRIORITY: POLLUTANTS

. ‘PRICING, TERMS, ETC.
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COMMERCIAL LABORATORY RATES
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URANIUM AND RADIOMETRICS:

Parameter/Method Water  Soill  Vegetation ‘Raw Wastes,
Filters Sludges, Ete.

Uranium - Fluorometric B | o

(ASTM D2907-83) $12.00 $27.00 $32:00 -$57.00
Radium - Total Alpha Emitting.Isotopes 3 , ‘

(Std. Met: No. 7500-Ra B.) 70.00  85.00 90.00 115.00
Radium 226 .

(Std. Met. No. 7500-Ra.C) 53.00  68.00 73:00 98:00
‘Radium:228

(SW846 9320) 80.00 95:00 400.00 125:00
Gross Alpha and Beta -Combined

(SW846 9310) 30.00 45.00 50.00 75:00
Lead210 L . _

(HSL'Si 76a) 73.00 88.00 93.00 118.00
Thorium 230

(Anal. Chem. 46, 12 (1974)) 63.000  78.00 83.00 108.00
Other: ‘

Uranium in Urine - Fluorometric (ASTM: 02907-83) $14.00

Uranium in Slurries and Concentrates for Settiement: 80.00

Radonin:-Water, Gas:or Air (100 cc Sample Size) 25.00.

Cesium 134, 137 & lodine 131 in‘Grain.or Nuts (by Gamma Spec) 32.00
Naturally Occuring Radioactive Material (NORM)

Includes Ra 226 & Ra 228
In Water (StM 7500 RaC, SW846-9320) 133.00.
in Soil or Solids (by Gamma Spectroscopy) 70.00
" Alpha Spectroscopy Ask for Quote

Gamma Spectroscopy . '$60 plus $10 per Isotope



5.
'SPECIAL. GROUPINGS

Mineral Analysis of Fresh Water - Includes. Sodium, Potassium, Calcium,- Magnesnum
Chlonde Carbonate; Bicarbonate, Sulfate Silica, Iron, Alkalinuty, Hardness;
-Dissolved Solids, and pH '$90.00

Oil Field Brine - Same-as-above but including. Barium, ‘Resistivity, CaCO3 Stability
‘Calculations:and Stiff Diagrams. 5100 00

TDWR Report - Texas Dept. of Water Resources: Uramum In-Situ Mining Report with
Accuracy ‘Checks.and lon Diagram-- TDWR 0177 (Includes Radium: 226)

380:00
TDWR Report 0678 - Same as -above with abbreviated Metals list -$306:00.

TDWR Common lon Report - Same as above: excludmg 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-Sail or'Solids (by Gamma: Spectroscopy) $70.00,
Used:Fuel.Oil Specification - Includes Arseénic, Cadmium, Chromium, Lead, TOX,
and Flash Point. $164.00
GLYCOL ANALYSES
Benzene, Toluene, Ethyl Benzene & Xylenes:(EPA 5030 &:8021) '$45:00
Chioride (StM-4500:- CI'B): 10.00..
pH (EPA 150:1) 5.00:
Water by Karl Fischer (ASTM D1744) "18.00-
AMINE ANALYSES.
‘,Amune Concentration, Wt.- % (by:titration) $15.00°

Total'Acid Gas Loading 15.00.



Revised October 15, 2010
4. Plugging and Abandonment

4.1. 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.

4.2. 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. This benefit of this method is its simplicity. It has been used at ISL
locations in Texas without any reported problems. HRI will verify that the wells are plugged
completely by calculated the volume of the cement used against the volume of the casing
receiving the plug.

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 4 holes will be filled per day. Engineer/geologist supervision will be budgeted at
$50,000 per year and the cement and pump hoist contractor will receive $850 and $1,050 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
$2,304,043.71.



ATTACHMENT E-4-1
PLUGGING AND ABANDONMENT BUDGET



Revised October 15, 2010

UNIT1 WELL PLUGGING AND ABANDONMENT

Assumptions

1. Cement shrinkage

120%
2. Cement cost per Sack $6.83
3. Cost for Gel per SX $5.60
4. Holes Piugged per day 4
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 cementing 2000 ft hole $850.00
9. Rig Contractor per well for cementing 2600 i hole $1,050.00
10. Weillfield acreage fully developed 40 ac.
11. Assume Cement Mixture will be 12.5 ppg with 2% gel
12. SX required for 2000 ft (6" csg) of 12.5 ppg cement with 2% Gel (without shrinkage factor) 188.3
13. 8X gel required for 188.3 SX Cmt (without shrinkage factor) 71
14. SX required for 2000 ft (5" csg) of 12.5 ppg cement with 2% Gel (without shrinkage factor} 130.7
15. SX gel required for 52.3 SX Cmt {without shrinkage factor) 49
Unit of Measure IN # of Wells FT cuYD CUFT BBLS $X8 SX8 wio shrinkage _ with shrinkage BACKHOE DOLLARS
ITEM WELL Qry AVERAGE HOLE HOLE CEMENT CEMENT GEL CEMENT & GEL | CEMENT & GEL $ /well ENG/GEOL | Contract Cementer for | Contract Pump Haist TOTAL TOTAL
DIAMETER DEPTH | VOLUME | VOLUME REQD REQD REQ'D $/ well ] $/well Assume 10 hr days $ / well Mixing/Pumping Cement| to Cmt well (3 /well) | PER HOLE SECTION 8
injectors [ 295 2000 14.537 3825 83.9 188.3 71 $1,325.85 $1,591.02 $94.38 $32.05 $850 $1.050.00 $3,617.45 $1,067,146.30
Extractors 6 295 2000 14.537 3925 839 188.3 71 $1.325.85 $1,591.02 $94.38 $32.05 $850 $1,050.00 $3.617.45 $1,067,146.30
Desep Monitor 5 30 2000 10.095 2726 58.3 130.7 74 $932.44 $1,118.83 $94.38 $32.05 $850 $1.050.00 $3.145.36 $94,360.66
Brushy Monitor
Dakota Monitor 5 28 1700 8.581 231.7 49.5 1111 6.0 $792.57 $951.09 $94.38 $32.05 $723 $892.50 $2,692.52 $75.390.45
Recapture Monitor

[ Section 8 Total

$2,304,043.71]



ATTACHMENT E:4-2
BACKUP INFORMATION

PLUGGING PROCEEDURE
CEMENT PRICE QUOTE:
'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 1b/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.

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

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

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

12.5 Ib/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.

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 |



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 Unlt1

Wellfield-Equipment Tabulation

‘#:H, Houses:  FULMW: FOLMW  :SOLMW DMW #injectors’ # Extractors. # Feet 2"  #Feet10"  #Feet14” ‘Gravel Road,

y 186: 20° 6300 1820

2 28; 29 13720 1320

3 26 21 8380 1180

4 12 220, 7080 :800

5 ‘a1 26 12390 o

6 24, 33 13840 ‘0

T 27 121 10980 680

& 23 ‘25 8800 560
.9 23, 24 10100 1200
ao 2 18 8300 680
11 24 2% ‘9300 1200

12 13 8 5360 1000
13 ‘ar 26 10800 800
14" 13 14; -5960 640
Totals: 285 295 125950 9920 9600 5000/
Total welifiold acerage 102
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_AMERICAN

S Ty ety QRS & *-m
- .-m... .

" CEMENT ~CORPORATION
£O. BOX 38
ESPANOLA, NEW MEXICO 87532 .
(505) 753-8260 FAX (605) 763-8402 Jin gl 0 V8
SO PF6 - 6355
October 6,2000
URL, Ine.

0. Box:777
Crowdpoint, New Mcxico 87313

Rt Quotation for “Type I/IT Portland Cement

‘ D;a‘rfSn‘lvadnr.

We:are delighted to quote your cement needs as follows:

Type VI Cement.  fo.b, Albuquerque  $83.00 less'$1.00.#d by 10™.
Truck freight to Churchrock, NM 16.70
Tolal délivered price $99.70 less. $1.00.d by 10™
Per short ton (2000 Jbs)
Price should be good for all 02001, however American.Cement resorves
tha right to aimeiid price.on July 1, 2001 sliould #t besonic nccessry dueito price
iincrenses. These: gencnilly do not exceed $2:0r $3 per.tori.

Thank you for the opportunity to quote thIs_lob.
further assistance.. ]

Ploase let me know if{ can be of any

Vc’x'y“l% 7 ] i - . 4
2 3 -..:“‘ 2% — QQ¢7D 2o 1"
"l'/ct-;rl Y%n{ & a sf‘ 2 Z-l‘ 5 4 e K

Aumetican Ceinent Corp.

‘-Ql“qloo ‘

i . REQuee sio For unlosomy|.
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Cement Cost Worksheet

Cement Volumes (per bag)

Specific Gravity

‘Absolute Volume Factor (Ib/ft3)
Absolute volume.(Ib/ft3)

Lbs per bag

Lbs per ton

Cement volume per bag (ft3)

Water Volumes: (per bag)

Specific Gravity

Pounds per-gallon (Ibs/gal)
Water per bag cement (gal)
Water weight w/ 1 bag cement (Ib)
Absolute Volume Factor (Ib/ft3)
Water volume: (ft3)

Total voiume per bag (ft3)
Cement costs

Cement cost per-ton (delivered) ($).
Cement cost per 94 Ibs
Cement/water yield per bag (ft3)
Mixed cement cost per ft3 ($)
Mixed cement cost per yd3:($)

3.15
62.4
196.56
094
2000
0.478

1.00
8.33

49.98
62.4
0.80

1.279

$98.70
$4.64
1.279
$3.63
$97.91






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 (2%) inches
outside diameter. A driller’s license may be acquired by application to the State Engxneer The
State Engineer will issue a Water Well Driller’s License to-any. applicant who, in the opxmon 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-watér well drillers license must be submiitted to-the State:Engineer in quadruplicate on forms
‘rfurmshed 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 (85, 000) in a
form. and with 'surety approved by the State Engineer. The bond will 'be conditioned that the
apphcant will’ comply with the laws of the state of New Mexico and the rules and regulations of
‘the State: Engmeer in the drilling of water wells. The. licenise:shall be valid’ ‘only so-long as the
‘bond remains-in effect.

4-3.  DRILLING DEFINED Dnllmg, deeperiing, repairing, cleamng, 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 hcensed driller.

44, LICENSE-ACTIVITIES PERMTTED—-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
smended to include othér activities. Forms for this. application are available in the: State Engineer
Office. A filing fee of five dollars (SS) 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 & '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 heis 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 tocurrent license holders. The licensee’s name and address, in legible letters.not less
than one and ‘one half (1%) inclies.in he:ght, shall be: conspicuously displayed on:any drill rig
-under the licensee’s control which is.being. operated within & declared underground water basin.
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4-6.  LICENSES--DURATION--RENEWALS. Licenses.are granted for periods of’
two i(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 B,OND—_SURBTY‘-—CANCELLA'T_ION, 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 registéred 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.

49, 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: o
has made: a material misstatement.of facts in his application.for a license;
has made a material misstatement. of facts in a: well record report;
has violated the conditions of his license;
has violated any of the rules and regulations of the State Erigineer,
has failed to submit a-well record report (Article 4-11).

L op

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

20



formations: iencountered during: dnllmg operat:ons ‘The miethod:and intérval of sampling and the:
quantities: requu'ed will be:specified by the State'Engineer.

4-13. 'WELL CONSTRUCTION. Every wellshall be constructed with-an: opening of
at least three fourths;(%) inch in diameter in the casing above: ground level'to allow a.measuring
line to be inserted between the. outside casing andthe pusiip column, in order that the water lével
in't e'-well may'be: measured A removable ‘cap shall be provxded for’ such-openings:

" oo 151 CAPACITY KEASUREMENTS - DISCHARGE PIFE - TURNOL

Those oonnected to an underground system shall havea: turnout ‘atthe: well mto whrch the: ennre
flow can be:diverted-with:an unrestricted pipe as.above: This turnout may be: equlpped with-a
valve or removable cap Flowmg wells must be equrpped with a discharge:pipe. as described

4-14. SHALLOW ‘WELLS~CONSTRUCTION-REPAIR--PLUGGING. The: State
Engineer has not adopted any general speclﬁcauons for the construction, repair,. or plugging of
non-artesian or ‘shallow wells. Any- specxfxc requirements-and" ‘provisions: made by-the: State
Engmeer 'shall be set: forth in the: ppermit. Application for Permit to Repau is requ:red for all

repaxr work, cleamng, scalmg, deepemng, modlﬁcanon of casmg, or: other worlc requmng the use

ed (Art s “hauoiv ‘wells shall be plugged b by
ﬁllmg to the ground surface or if the casmg is not:to’be: removed, by’ weldmg a:steel plate;or
cap'to-the casing.

.. 415.  ARTESIAN WELLS-CONSTRUCTION. The casmg for artesian-wells-shall
be mspected by the State Engineer or, his repreeentauve 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 ot be per orated ina
manner that would allow the: .commingling:of ‘water from:the artesian: formation” with water:in

woverlying formations.

4-15.1. CASING AND COUPLING-API TABLE :OF SPECIFICATIONS:; Only
threaded casing; ‘shall be-used. Casings and couplmgs shall meet:minimum American Petroleum

‘Tnstitate (API) spe i fications for the following; sizes:

Outside ‘Weight: Wall Coupling:  Threads. Grade

‘Diameter  “With' Thickness O:D. _-Length‘ Per’ of

‘Inches Couplings  Inches Inches Jnches Inch Casing:
L (lbs/ft) L A | A

930 0205 3000 ENE

5% 13.00 0:228: 6:050. % 8 F:25



Outside ‘Weight ‘Wall Coupling  Threads ' Grade
Diameter ~ With Thickness: OD. Length Per of
Inches Couplings  Inches Inches Inches: Inch. Casing

(Ibs/ft)

F25
F-25
F :25}'
F-25
F-25
F-25.

6 ~13.00 ~0.238 6625 T
6%. 17.00 0.245 7.390 T
7 17.00 0:231 7.656 .
7% '20.00 0.250 8.500 TV
8% 24,00 0.264 9.625 T
9% 2930 0.281 10625 T%
10% 3275 0,279 11.750
1% 38.00 0.300 12.750 F-25
13% 48,00 0330 143375 , 8 Fas-
If casing length exceeds-one thousand (1,000) feet, H-grade or better shall be used for
thirteen and three-eighths (13%) inch casing, '

o

00 00
€0 00 00 00 00 OO 0O 0O

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

416, 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 suitdble casing seat in the. confining forination
overlying the artesian"aquifer formation and:sufficient oil ‘well cement shall be-used to obtain
circulation to the surface. ' When circulation o 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 fesumed.
Sealing off of thie 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 ontothe top.
of the casing‘and.connected to. the mud pump. Then & mud slurry or water shall be pumped into
the casinig; 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,

22



point desired above the bonom of thecasing, the pump shall be stopped and thecasing 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: aquxfer but.no
conﬁmng formation overlying the artesian formation is present, the foregomg 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
?ﬁ’rst-:fbe.ii'nspeded" by a representative of the: State ‘Eng'inea'*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
Engmeer 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: repaxr was
;sausfactory ‘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 mmedxately 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
oonstmcted, maintained, and operated that each water shall be-confined to the aquifer in which
it is encountered. All test or exploratory wells penetratmg 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. underlymg the deepest artesian aquifer and
cemented through all known artesian aquifers. The casing, as referred to in the artesian well
specxﬁcan°ns 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 geophyslcal exploration shall

not. penetrate closer than twenty-f ve (25). feet above any: known artesian aquifer under
confinement.
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4:20.2: ABAND.NMENT-—PLUGGHQG In: the event thit the test or, exploratory well
is to be abandoned, the: State- Engmeer 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
stratain which: they were originally encountered.

4-21. MINELODE DISCOVERY. AND:DRILL-HOLES. Any person dnlhng 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 opeme such holes so:that'any water-encountered is: parmanently confined to- the
aquifer. in which it is found.

421.1; DISCOVERY REPORT-FORMS-—TIME FOR FILING: ~ Such' person, within
ninety (90) days from the date of the d:scovuy, shall ‘report o the State'Engineer; on forms
zprovxded by the State Engineer, the location and: dep' .of the;Hole, and‘the. method: and material
used in: pluggmg the hole. If the hole is not; plugged, the ‘epon shall describe the:manner in
‘which it was constructed and is being: maintained 'and opersted, The report:shall inchide a.log
of the: ‘hole: which is. adequate to permit a- .determination of whether the: pluggmg or construction
and:operation:and mamtenanee of the. drill hole:afe sansfactory

4-21.2. ARTESIAN WATER. If artesian water. is' encountered, the construction,
operation, maintenance, or. plugging shall be done; it #ccordance 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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Revised October 15, 2010

S. Equipment Removal
5.1. 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 the Unit 1 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.

5.2 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 Unit 1 site, and further break down removal and loading costs and
transportation and disposal costs. Costs for tanks, pipe, pumps, 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
$62,019.

32 For the purpose of this budget, 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.



__ ATTACHMENTE-5-1
EQUIPMENT REMOVAL BUDGET
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PROCESS EQUIPMENT REMOVAL AND DISPOSAL

Removal and Loading Costs

A

Tankage
Number of tanks
Volume of tank construction material (f?)
1 Labor
Number of persons
Ftalday
Number of days
$/day/person
Subtotal labor costs
2 Equipment (hydraulic shear)
Number of days
$/Day - $300
Subtotal equipment costs
Subtotal tankage removal and loading costs
PVC pipe
PVC pipe footage
Average PVC pipe diameter (inches)
PVC pipe material volume (f/ft)
Volume of compacted PVC pipe w/100 % void (ff)
1 Labor
Number of persons
Ft/day
Number of days
$/day/person
Subtotal labor costs
2 Pipe crushing
Number of persons
$/hr./person
Feet pipe per hour
Subtotal pipe crushing
Subtotal PVC pipe removal and loading costs
Pumps
Number of pumps
Average volume (ff/pump)
Volume of pumps (ft®)
1 Labor
Number of persons
Pumps/day
Number of days
$/day/person
Subtotal pump removal and loading costs
Reverse osmosis equipment
RO (%)

Satellite Totals

29
1300

3

50

26
$120
$9,360

26

$300
$7,800
$17,160

3000
3
0.018
108

2

200

15
$120
$3,600

2
$15
300

$300
$3,900

29
5
145

14.5
$120
$1,740

1000



1 Labor
Number of persons
Ft*/day
Number of days
$/day/person
Total RO dismantling and loading cost
E Brine concentration equipment
BC (ft%)
1 Labor
Number of persons
Ft’/day
Number of days
$/day/person

Total BC dismantling and loading cost
Total process equipment removal and loading costs

I Transportation and Disposal Costs (NRC-Licensed Facility)
A. Tankage (plastic and fiberglass)
Volume of tank construction material (fP)
Volume of disposal assuming 50% void space (ft’)
Transportation and disposal unit cost ($/ff)
Subtotal tankage transportation and disposal costs
B. PVC pipe
Volume of crushed PVC pipe (ff)
Volume of disposal assuming 50% void space (ff)
Transportation and disposal unit cost ($/ff)
Subtotal PVC pipe transportation and disposal costs
C. Pumps
Volume of pumps (ft)
Volume of disposal assuming 50% void space (f8)
Transportation and disposal unit cost ($/f?)
Total dryer transportation and disposal costs per facility
D Reverse osmosis unit
RO volume (it})
Volume for disposal assuming RO remains intact (ff)
Transportation and disposal unit cost ($/f?)
Total dryer transportation and disposal costs
E Brine concentrator

BC volume (fP)
Volume for disposal assuming BC remains intact (ff)
Transportation and disposal unit cost ($/ff)

Total equipment transportation and disposal costs
. Health and Safety Costs
Radiation safety equipment

Total health and safety costs

TOTAL EQUIPMENT REMOVAL AND DISPOSAL COSTS

Revised October 15, 2010

200

$120
$1,800

4000

200

20
$120
$7,200

1300
1950
$3.85
$7,508

108
162

$3.85
$624

145
217.5
$3.85

$837

1000
1000
$3.85
$3,850

4000
4000
$3.85
$15,400

1000

$31,800

$28,219

$2,000

$62,019



ATTACHMENT E-5:2
BUDGET CALCULATIONS.
DISPOSAL COSTS

PIPE VOLUME
TRANSPORTATION AND DISPOSAL



Outside Diameter (in) Area Inside-OD (ft2)
2

2.5
3
35
4
4.5
5
.55
6.
6.5
75
8.
85
9
9:486
9.5
10
105
10.75
11
1.5
12

12.353

12,5
13
135
14
14.5
15
15.5

14" SDR 17
10" SDR 17

Pipe Wall Volume Data

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
0.491
0.492
0.545
:0:601
0.630
0.660
10.721.
0.785
0.832
0.852
0.922
0.994
1.069
1.147
1.227
1.310

Wall Tk

‘Wall Volume SDR17 (ft3/ft)
0.012

0.018

0.140

0.237

0.824
0.632



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

Assumptions:

Revised October 15, 2010

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 at$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 a

s 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: Sludge, resin, and other by-product type wastes shipped in drums.
Unit Shipment
Cost Units/Drum Drums/Truck Total $/ft3
Disposal fee $2,866.00 7.35 64 $6.09
Shipping $952.00 $2.02
Site unloading $135.00 $0.28
Site scanning $150.00 $0.31
Total shipping and disposa $8.71

Soil, sand, demolished concreteand other bulk wastes
Unit Shipment

Type of waste:

Cost Ft3/Truck Total $/ft3
Disposal fee $1,975.45 810 $2.44
Shipping $952.00 810 $1.18
Site unloading $45.00 810 $0.06
Site scanning $150.00 810 $0.19
Total shipping and disposal $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 tonis equal to 1 yd3

2. Transportation assumed a 30 mile trip at $2.00 per mile. Bulk truck capacity 20 yds3.

Unit Cost Total $/vds3
Disposal fee (ton) $24.00 $24.00
Shipping (truck trip) $60.00 $3.00
Total shipping and disposal (yd3) $27.00



ATTACHMENT E-5-3:
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 11(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 US.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
Natijonal 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. DMOC 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:

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

(i) 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)  Anunloading 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.

. ) 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 Licenses For Byproduct, Souice,
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
10A, 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 11B, 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 the closest 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 relatéd 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, provxded that any such persons are

advised 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



Byproduct Disposal Agreement
Kingsville Dome ISR Project

Uranium Resources Inc. and Denison Mines (USA) Corp. Page 11
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. This Agréement constitutes the fall
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 MAIJEURE. 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 the extent, and for the period that performance is prevented by 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: KZ/\ —

By: ﬂ/\ g B
y ~ L o
By signing below, Denison White Mesa, LLC fully and unt(@n—ally guarantees the timely
and complete performance of all of DMC’s obligations under this Agreement.

Denison White Mesa, LLC
By : (R

Title: Presioe
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6. Wellfield Decommissioning
6.1. Introduction and Description

The Wellfield Decommissioning Budget includes the cost estimates for removing
wellfield equipment from the Unit 1 site. All equipment used to circulate leach solution such a
pumps and piping is assumed to be contaminated for the purpose of developing the 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 facility® or to the Red Rock landfill. Any
vegetation, which has been disrupted, will be disked and re-seeded.

6.2. 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 1.4-5. 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 O & 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 seven months after groundwater
restoration is complete.

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

3 For the purpose of this RAP, 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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crushed. Larger diameter pipe will be cut into quarter strips for volume reduction. No credit is
given for reduction in the size of pumps. No credit is given for salvage value.

For 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-6-4. A
contingency was included for health and safety supplies such as disposable uniforms and
respirators.

The total cost wellfield decommissioning is projected to be $195,161



_ | ATTACHMENT E-6-1 ‘
'WELLFIELD DECOMMISSIONING BUDGET
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Unit 1 Wellfield Buildings and Equipment Removal and Disposal

Description Unit Total
Wellfield Piping
Assumptions:
- Total length of piping (ft) 125950
Labor included in per foot costs
A Removal and loading
Wellfield piping removal unit cost ($/ft of pipe) 0.36
Subtotal wellfield piping removal and loading costs $45,342
B. Pipe crushing
Number of operators 2
Operator hourly rate $15
Feet pipe per hour 300
Subtotal crushing cost $12,595
C. Transport and disposal costs (NRC-licensed facility)
Average diameter of piping (inches) 2
Crused volume (fe/ft) 0.012
Crushed volume total (ff') 1546
Volume for disposal assuming 100% void space (ﬂ) 3091
Transportation and disposal unit cost ($/f1) $3.85
Subtotat wellfield piping transport and disposal costs $11,901
Wellfield piping costs per wellfield
Total wellfield piping costs $69,838

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 295
Number of injection wells 285
1 Pump volume
Number of production wells with pumps 40
Average pump volume (ft) 1
Pump volume per wellfield () 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 (f/ft) 0.012

Welifield pipe volume w 100% void 589

Volume of pump and tubing (i) 629
Volume for disposal assuming 50% void space (f) 944
Transportation and disposal unit cost ($/f) $3.85
Subtotal pump and tubing transport and disposal costs $3,632.76

Pump and tubing costs per wellfield $3,632.76



Buried Trunkline
Length of trunkline trench (ft)
A Removal and Loading
Main pipeline removal unit cost ($/ft of trench)
Subtotal trunkline removal and loading costs
B. Pipe cutting
Number of operators
Operator hourly rate
Feet pipe per hour
Subtotal cutting cost
C. Transport and disposal costs (NRC-licensed facility)
1 10" HDPE trunkline
Piping length (ft)
Inj and ext length
Cut volume (ft*/ft)
Cut volume (ft")
2 14" HDPE trunkline
Piping length (ft)
Inj and ext length
Cut volume (ft*/ft)
Cut volume (ft’)
Total trunkline chipped volume (ff)
Volume for disposal assuming 50% void space (fl)
Transportation and disposal unit cost ($/ﬂ)
Subtotal trunkline transport and disposal costs
Trunkline decommissioning costs

Well Houses
Total quantity
Average well house volume (ff)
A Removal
Total volume (ff)

Demolition unit cost per WDEQ Guideline No. 12 ($/ft)

Subtotal well house demoiition costs
B. Survey and decontamination
Assumptions:
Cost per well house
Subtotal Survey and decontamination costs
C. Disposal
Total volume (yd3)
Volume for disposal assuming 10% void space (cy)
Unrestricted disposal cost of 26.7 $/yd3
Subtotal unrestricted disposal costs
Well house removal and disposal per welifield

Revised October 15, 2010

19250

$0.42
$8,111

$15
100
$5,775

9920
19840
0.14
2778

9600
19200
0.24
4550
7328
10992
$3.85
$42,319

40
12.5

500

$0.15
$76

$5
$200
19

$27.00
$530

$56,205

$806



VL.

Header Houses
Total quantity
Average header house volume (ft)
A. Removal
Total volume (ff)
Demolition unit cost per WDEQ Guideline No. 12 (3/f)
Subtotal building demolition costs
B. Survey and decontamination
Assumptions:
Cost per header house
Subtotal survey and decontamination costs
C. Disposal
Total volume (cy) assume 10% building volume
Volume for disposal assuming 10% void space (cy)
Unrestricted disposal cost of 26.7 $/yd3
Subtotal on-site disposal costs
Header house removal and disposal costs per wellfield

Soil
Assumptions:
Acres of wellfield.
Surveys by staff.
Depth of contaminated soil (in)
Percent of wellfield contaminated
Soil analysis each
A. Survey costs
250 soil sample analysis
Flags, and supplies
Subtotal survey costs
B. Disposal costs
Backhoe two week
Volume to disposal
NRC disposal unit cost (ft3)
Subtotal NRC-licensed facility disposal costs
Wellfield soil D & D costs

TOTAL WELLFIELD BUILDINGS AND EQUIPMEN1
REMOVAL AND DISPOSAL COSTE

Revised October 15, 2010

14
1600

22400
$0.15
$3,405

$200
$2,800

83

$27.00
$2,464

102

2
1
$100

$25,000
$2,500
$27,500

$3,020
7405
$3.85
$28,510

$8,669

$56,010

$195,161



ATTACHMENT E-6-2
BUDGET BACKUP

WELLFIELD PIPING:REMOVAL
MAIN PIPELINE REMOVAL
PIPE VOLUMES
REGULATORY-GUIDANCE
HRI CLOSEQOUT PROCEDURE



‘ '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 Hourdy'  Per Foot:
Backhoe. $550.00 $110.000 $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



September 14, 2001

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 onie worker at $15/hour

‘6. Pipeline extraction requires 2 workers at.$15/hour (in addition to trackhoe operator)
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 PerFoot
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



September 14,.2001

Pipe Wall Volume.Data

[Outside Diameter (in) AreaInside OD:(ft2) Wall Volume SDR17:(ft3/ft)

2 0.022 0:012
25 0.034
3 0.049 0:018
35 0.067
4 0:087
45 0:110
5 0.136
5.5 0.165
6.5 0.230
7 ' 0.267
75 0.307
‘8 0.349
85 0.394
9 0:442
9.486 0.491
95 0 492
10 " 0,545 0:140
10.5 0.601
10.75 0.630
11 0.660
115 0.721
12 0.785
12353 0832
125 0.852
13 0.922
13.5 0.994
14 1.069 0:237
14.5 1.147
15 1.227
155 1.310
‘Wall Tk
14" SDR 17 0.824

10" SDR 17 0.632



Hydro Resources, Inc.

PLANT SIGHT AND WELLFIELD CLOSEOUT AND-REQUEST FOR
LICENSE TERMINATION

Purpose
This document is HRI's Standard Prooedure for sampling, surveys;.and documentation

methods. for the final decontamination -of the Churchroclerownpomt sites ‘and is
mtended to be an mtegral part of the: ChurchrockICrownpomt sites: Churchrock Section
. it Plai . 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 concentratlon of radium-226 or radium-228 in-soil averaged over any 100.square
‘meters: (m ) shall' not exceed the background level by more than:

A 5 plcocunes per gram" (pCilg) averaged over the first 15 centameter (cm) of soil
‘below the:surface; and-

B. 15 pCilg: averaged over 15-cm thick: layers of 'soil more than 15 cm below the
:surface

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 dally .efficiency check wili ‘be.
performed to assure the instrument is working properly. Shielding of the, instriiment
may. be used to eliminate background ‘interference of measurements.  All
measurements will be taken at'ground surface.

Siirvey and Sampling Procedures

A.  Preliminary Survey Design

A gridspacing of 10 meters will be used on all. affected areas. The survey-technician:
along the entire length of 'the line, will survey each grld 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 suwey locations,
result, date, check source ID, and name of. surveyor will be recorded: in the field- notes,

f\nomalously high survey-readings will trigger. sampling: of-the: soil at the “hot: spot’ '
ocation;

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:
decoritamination. of thiose areas found to be contaminated in preceding survey

iterations. The:purpose of the survey program is to verify that:soil limits for radlum-226
orradim-228 is not:exceeded.

B. Sampling Procedures

HRI's survey and samplmg 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 obtam 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 em. Where appropriate, a second fift 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 iprevented by cleaning the auger after
bagging each soil core.

Chaiin 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. Iaboratory and:survey
site correlation available, HRI ‘will develop a calibration curve for the purpose -of
determinirig what levels of activity measured by survey meter correspond to actual
concentration in-soil. Hypothetical data and the resuiting calibration curve are. shown'

T A hot spot 1s: considered to be an area with a reading equal to or greater than the: background multiple:
based ori 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.

1



below. Site- data will define the actual remediation targets, howéver based oh past
experienced it is anticipated that survey meter gamma radiation levels that-are 2 - 3

times' background will indicate Ra-2267 levels above levels 5-pC|/g and trigger further
remediation. effort.

CPM  |Ra-226 |X-Bkg.
; peig |
2000 1.
13000 1 9 N5
14000 |31 12
15000 (3.9  |2.5
6000. 15 3
17000. 5.9 3.5
8000 (7.1 4
9000 |79 145
(10000 |9 )
11000 101 |55
12000 111 |6
13000 |11:.9 (6.5
14000. 133 |7
[15000- [13.9  |7.5
16000 {15 8
17000 [16.5 8.5
18000 |17.8  [9
18000 |18 9.5
20000 118.5 10

HR! will average' the concentrations of radium-266-over the first 15 cm of soil below the:
surfaceiin-a;100-m? area. In soil more than 15 cm below the:surface, the.concentrations:
may be-averaged in 15-cm layers in a 100-m? area. HRI will, at a minimum, sample the.
iriitial 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? area and composited for
analysis.




Survey Meter/Sample Correlation

Lab. Radiuim Analysis (pClg)
3
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Metered Counts Per Minute

~@— Background -
2000 CPM & 1
pCilg

When sampling & contaminated area, which is less than 100 m?, 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 m? 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.



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 accomparied 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. stirvey map- as described above; which provides coordinates of the area
surveyed.

B. Anarrative describing the conditions: before'decommissioning.

C. Anarrative describing each phase-of the cleanup as follows:

1.

Churchrock wellfield - surveyed .afeas, recorded results;

decontaminated hot spots, disposed of contaminated soil,
final condmons

Churchrock Satellite —equipment.decontaminated, removed

-and disposed, break-up pad-discussion, decontammatlon of

pad discussion, dispose of clean concrete, disposed

.contaminated material resulting‘from pad cleanup (including

equipment), survey of plant area, decontaminated soil in

‘p!ant area and-soil which was beneath the:pad, disposal of
.contaminated soil.

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 equapment) survey of plant area,
-decontaminated soil in. plant :area and soil ‘which ‘was

beneath the:pad, disposal of: contaminated soil.

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.
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INTRODUCTION

This document is a Guideline only. Its contents are not to be interpreted by the
applicant/permittee or Wyoming' Department of Environmental Quality (WDBQ) staff. as
mandatory. This Guideline intends to assist.applicanits/permittees in understanding. and attaining

the requuemems of the Wyoming Environmental Quality Act (WEQA) and Land Quality Division
(LQp) Rules‘and. Regulanons_addrwsmg 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

penodmlly publish updated versxons of the Cost Calculation Methods as contained in the various
Appendices.

APPLICABLE WEQA STATUTES AND LOD RULES AND REGULATIONS
This is:a general .-sﬁmmary 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 acceptable bond. vehicles.

W.S. §35-11-423: .

Outlines procedures for bond release for. coal and other minéral permittees.
w S. §35 1'1-411'(d)

mformanon submmed i the: annual report an mspecuan and.other materials.

These:items in"L.QD-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. (:) defines bond.

Coal Rules and Regulatlons Chapter 2, Section 3. (b)(xxi) requires that shared structures.
be.cross-referenced in the bonds of apphcable coal permittees:.

. Coal Rules and Regulations, Chapter 4, Section.2.(d)(ix) establishes a iminimum’ ten:(10)
year bond period for coal permittees.

Coal Rules and Regulations, :Chapter 11 and Noncoal Rules and Regulations,  Chapter 6
outlines definitions and. procedures for the self-bond program.

DE 3/98 i’



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 Rnl&s 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 ‘Régulatiéns', ‘Chapter 20 and Noncoal Rules and Regulations, Chapter 12

details information on Letters.of ‘Credit used as a bond vehicle.

Lol adie KT,
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insurance, socxal secunty, etc.

COST EXPLANATION FOR ITEMS USED IN 'STANDARDIZED RECLAMATION
BOND COSTS

Equlpment 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' norinally have available for use. Costs;for other equipment.may be calculated: by
uising methiodologies as shown in this package.

Owning-and operaung costs were determined,-except where noted, by using: the Dataquest
Cost Reference Guide (DQCRG). The:total owning and opemtmg costs have been adjusted.
in this jpackage to, reflect wholesale prices; rathér than retail. ‘To do this, ‘a tén percent
reduction has:been made to. DQCRG COSsts.

;Costs for the electric shovel and the trucks associated with-the- shovel were determined.from

Western Mme 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 efﬁcxency factor of 0.83 is incorporated into all-production calculations. The

factor-accounts for a ﬁfty—mmute work hour as recommended by: many cost-references.

isior (1997) thh an addmonal 25 percent for beneﬁts unemploymem

Supervxsxon costs were determined by adding $5.00 per hour to'labor costs and also include
the 25 ‘percent add:onfor benefits, etc. In-most cases, only-a pomon of.a supervisor's costs’
is applied to €ach task. Theoretically, this-allows one supérvisor the flexibility (6 oversee
many jobs or pieces of equipmeiit at the same tiime:

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 aré-used ina calculation (i-e., one-half-water

truck); it is assumed that the equipment in question services more'than one area.

DI O] 1



‘Table D-1.

‘Operating Costs and Adjusted Costs ($/Hour w/o Operator) For Eqmpment in This
Standardized Bond Format

‘Equipment Name

DQCRG :

Il Dozer Caterpillar DIR (SU) 113.60 | 90 10224 | 3798

|| Blade { Caterpillar 16H _7.79| 90 65.51 3/98
‘Scraper | Caterpillar 657E P-P 2151 90 199:36 | 3198 |
. Truck (95 ton) | Caterpillar 777D 170.45 90 153.41 |  3/98

“ Loader (13% yd?) Caterpillar 992D 192.26 90 173.03 3/98
‘Loader (5% yd?) “Caterpillar 980F 64.38 90 57.94 | 3/98

i Dozer | Caterpillar DIOR (SU) 148.97 90 134.07 3/98.

' Dozer Caterpillar D11R (U) 22385 | 90 201.47 | 3198
.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 12170 | 3/98
.:vD'u‘mp Truck 10-12.yd3 29.47] 90 26.52 3/98
. éi‘ckup Truck Crew 4x4 3/4T (Gas) 9.74 | 90 8.77 | . 3/98

1l Pickup Truck Crew 4x4 3/4T (Diesel) 7.85 90 7.07 3/98
“Tractor MF 50EX 4WD.74 9.11 | - 90 820 | 3798
, H.P.

1| Towed Mower Flail 7 ft 1.28 90 LI5S 3/98.

Rubber Tired Dozer | Caterpillar 834B 96.00 90 86.40.| 3798
‘Scraper | Caterpillar 637E P-P 169.05' 90 152.15 3/98
DE 3/98 2



‘Table D-1a.. 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 fora large:
shovel/truck operation. Many backfill 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.

i Shﬁiﬂdfsﬁbmitfﬂiiﬁb;le;ﬁi!(eai'!d?"ﬁll isopactis:that support

the choxce of uus backﬁll me:hod |

Tlns ‘method is‘not to be-used for topsoil movement from native areas. or from stockpiles..

The $7,988,916.00 purchase’ pnce of the 56 CY shovel must be added to the bond.costs.. There:
isno 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.

Purchase Price; $7,988,916.00' (WME)

Productivity - 56 CY x'1 pass/35- sec. x3,600 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.
$55.94 $46.23 $123:64 $22.83. $248.64
PrchasePrice: - $2,539,800.00 (WME)
Monthly Lease (@600 hr. Imonth) ' $45,000:00
* Hourly Lease Cost $75.00
- Hourly. Costs (WME)

$23.04 $16.32 $26.05 $16.80 $35.04  $118.15



“Fable D-2.

BCY -
LCY -
Blm_

‘Abbreviations Used in This Standardized Bond Format:

Caterpillar Performance Handbook (Bdition. No. specified where
appropriate)
Dataguest Cost Reference Guide. (date of .data’ indicated)

Wyoming Depamnent of Transportation - ‘Wage. Determmauon ‘Decision
(1997 Version)

‘Western Mine Engmeenng, Inc. (Oct. 1997 Estimating: Guxde)

Bank Cubic Yard

Loose Cubic Yard

Miles Per Hour
Black Hills Bentorite Corporation

DEQ Abandoned Mine Land Reclamation Program.

0. STANDARDIZED RECLAMATION BOND FORMAT

Individual items may be expanded as necessary. of noted-as not ‘applicable based upon the
specific reclamation: practices approved:in each permit.

A.. Area Bond

The Area Bond covers the costs of backﬁllmg and:rough grading (and speexal reconstruction

_ techniques when: specrﬁcally approved).according:to procedures and ‘postmining topography
approved in‘the current-term permit..

1. Introdiiction

Present a general discussion of assumptions, calculations, procedures, methods, étc. for
summarizing of-documenting calculations.

2. Backfill -

Describe equipment, procedures; voluines; and costs for bnngmg all pits to an
fmlemn/bond topography thh reference toa quahty, current map of the pro_;ect sne

. Appendxces A through F detail equipment fleets and costs for this reclamation activity.

-Operdtors should clearly show cut and fill areas.and the associated haul distances:and
g;adeson a:map.

This section should clearly list-overburden Drilling;and Blasting-cost.at $0.10/BCY" when

applicable.

DE:3/98:



1.

Rough Grade Backfill

‘Describe: proceduxm and:costs for shaping interim/bond topography ‘with- reference to:a

quality map. NOTE: ‘Depending; upon. permit approved backfill -practices, tough

igrading may not be a necessary line item bond cost.
Appeadices'G and M detail equipmefit and.costs.for this reclamation activity.
Final, Grade Backfill

‘Describe equipment, procedures, and costs; for spectﬁc site: tasks (e.g., drainage
‘reconstiuction'or permit-specific postmining features).

.Appendix:G-details-equipment and costs for this reclamation activity:
‘B. Incremental Bond

Introdiction
The Incremental Bond covers-all other costs beyond those detailed in the Area Bond.

Present 4 general ‘discussion of assumptxons calculation procedures, ‘methods ‘for
summanzmg or-documenting calculations, etc.,

Native Topsoil'Removal From Borrow and/or:Backslope Areas

Ifapplicable, describe equipment, volumes, haul:routes; and costs, with referencetoa

quality; current map of the project site.,

Appendices: A, B, C, E, F and G dewil potenual equipment :and. costs for this

reclamation activity.
Native'Overburden: Removal From Borrow:and/or. Backslope Areas.

ar applxcable, describe equxpment haul: foutes; volumes; and costs with referenceitoa
quality; current map of the: project site.

.Appendlces A through G deml potentxal equxpment and costs for-this reclamation:
. agtivity.

Miscellaneous Overburden Redistribution

Descnbe equnpment haul routes; volumes, and.costs’ (thh reference:10:a quality:map)
for backfilling structures, ‘siich as:



nc a0

®  scoria or shale: pit(s) ®  sediment: ponds
®  diversion ditches o sewage lagoons
®  access/haul road cut or fill ® culverts

®  milroad cuts/embankments ® other

Appendices A through'G (excluding D) detail potential .equipment and costsfor-this
reclamation activity.

Demolition

Equipment, procedures, -and costs for demolition and disposal of mch individual
structure: shogld 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:

bridges

‘dbandoned equipment:(i.e., draglines, shovels, drills and pieces.of. same)
culverts

‘railroads (rails, ties, ‘ballast, scales, etc.)

facility buildings (shops, warehouse, offices, €tc.)

minerdl handling facilities (truck.dumps, conveyors,: silos, :scales, etc.)
'support facilities (ready- line; fuel tanks, water tanks, equ;pment,_yards explosive
storage sites, electrical substations)

‘Appendices H through K contain costs for these. reclamation.and demolition practices.
‘Rernoval of Monitoring Structures and Other‘Miscellaneous Items

"Describe the procedures, . equipment, -and costs -reqiired to. properly abandon or:remove.
and disposal of . items, such as:

groundwater monitor wells

all-other operator-owned wells:within the permit area
surface water monitoring; stations

all other-experimental study sites-within:the permit area
‘meteorological/air quality-monitoring sites

Appendices L through O'detail equipment and'costs for these reclamation practices:
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 Il and P detail costs for this reclamation practice.
Topsoil Redistribution on.All Disturbéd Areas

Describe: equipment, procedures, and.costs with reference to a quality, current' map of
the project site. The map. should.show haul dlstances and grades.

Appendices B andC detail equipment.and costs for this reclamation activity.. -

Revegetation of All. Disturbed Areas.

Describe.equipment, practices; and costs (préferably on a per acre basis), including:

seedbed preparation

‘mulch (purchase and application)

seed. (purchase and application)

fertilizer (if reguired, purchase and application)

-post-seeding maintenance over the minimum bonding period (e. g-, weed control,

‘mowing, mterseedmg) Operators suggest that a ten percent line item should cover
this issue for the entire. bondmg period.

Appendnx 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:
g‘penmt

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: permit-area.
‘Bach 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.

N, [see SectxonlO .b(2)(b)1)e) on. pagelO]

Tlie following is a.summary of 'g__enéric 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)..



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,
© i‘ands requiring assessment of partial Incremental Bond costs
i) Lands permanently reclaimed prior to: December.31,.1982
ii) Lands permanently reclaimed after December:31, 1982
%) Lands withno approved Partial or Full Bond Release

b) Lands with appmved 60. percent Partial Release of the
Incremental Bond

¢) Lands with approved larger percent. Pamal Release of the:
Incremental Bond

d) Lands with approved Full Release of Area-and Incremental
Bonds

69
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The bond covers' lands currently disturbed by ‘mining and: associated

activities and thosé: lands to be disturbed:in the next: 12—month period.

‘The bond should include costs for the Area Bond (thmugh backfill, rough

and final gradiiig) for all opén pits, impoundmeits; ‘sediment ‘ponds, )
.diversions,_etc.

(a). ‘Section E.1 of this Guideline and its- dssociated appendices detail
procedures:and costs for the: Area Bond.” The: bond-calculation-should:
.detail costs for the: opemnons listed in Secnons E:1:B:), C)and D)

(b) Section E: 2 of this Gmdehne and ‘its assocxated appendxces detaxlg
general mtegorm and’ proMutes for the Incremental Bond. Overall,.
the bond calculation. should detail costs. for the operations listed in
Sections B.2.B) through I):

i) The bond-calculation should assess the fiill suite of Incrememal
Bond tasks ‘and costs for all disturbed lands which have no
formally. approved partial or full release of the Incrémental Bond.



Historic LQD Administrator policy, LQD Coal Rules and Regulations:Chapter 15 and-
W.S. §35-11-417(c) establish three (3) distinct: categories of Partial Bond Release for
permanently reclaimed lands.

4) Lands Permanently Reclaiimed Piior to: Décember 31, 1982

‘Prior.to- this:date and. pnor to-approval of the. ‘Wyoming State Coal Progmm the LQD

Administrator granted de facto 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 bacld'xllmg,

regradmg, topsoxl rreplacement, 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 speclﬁc permit, the bond calculation

should include the date of the Director's approval letter.

DE 3/98:°

‘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 (prefembly 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 tabulanon of the:40 percent

Incremental Bond carry-over costs should detail all approved reclamation practices. -
<€) 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:Coil Rules and Regulations, Chapter15 ‘is.that formulation.

.Coal Chapter 15-governs partial and 100 percent release of the Incremental Bond. For
~panml release, the amount remaining cannot be. less than the cost of reseeding.

This category of Partial Bond Release requlres 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 spec:ﬁcally 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 roughi grading of the backfill. The tabulation of the

percemage ‘Incremental Bond carry-over costs should detail all approved reclamation
practices.

NOTE: The percentages of partial release of the Incremental Bond vary for Noncoal
Penmittees. 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 Permaneéntly Recldimed 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 forthe 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 2 DRAFT Guideline-on Full and
Partial' Bond Release Procedures. Please consult with the LQD conceming. the status of
that Guideline, should you consider bond-release for permanently reclaimed lands.

‘Coal Drilling

Describe. the approximate number, depth, diameter, and location (show. on inclusive

map, if possxble) of all’holes drilled into. or through coal during the current and next
annual report period. A tabular format with reference to map Jlocations may be an
efficient presentation. This d&scnpuon should distinguish between coaldrill holes which
will'be-or have been removed by the pit advance nnmmhg_ammal_mpnnmd 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 Ionger term abandoned holes. Each category should have
a total line iitem cost entry in the bond. The LQD prefers that all coal drill hole
reclamation costs be estimated according to Appendices L and M.

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. ‘cos*rs 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 headmg At the least, some surveying and redesign of the:operator's
reclamation planto fit the current situation would be required. ‘Reference sources
place this category at 2 to 6% percent of the total bond cost. LQD typically uses
3 percent..

b. CONTRACTOR PROFIT, OVERHEAD, MOBILIZATION AND

DEMOBILIZATION COSTS: The Dataquest Cost. Referénce 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. .Assoned;teférences place these-items from 8:t0 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
qulcldy 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 1 to.2 percent. LQD:is using 1.percent.

AR}
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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.

COSTS FOR-ON SITE MONITORING PROGRAMS FOR TEN YEARS AFTER
COMPLETION OF THE FINAL RECLAMATION PROJECT (INCLUDES
SUCH ITEMS AS UTILITIES AND GROUNDWATER SAMPLING): Costs of
this item will vary depending upon specific permit commitments. The LQD uses
a rangé of 1/2 to 2 percent... Usually LQD uses'0:5 percent.

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.

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 rangeof 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,

. 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
Tlist in the Miscellaneous Items.

Means Heavy Construction C‘os’t‘: 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.

12



Wyvainng DEQ. Abandoned Mine:Land Progiram contracting and reclamation practices
and cuimulative experience

13. Unknown Costs.

“The itéms under L) represent the usual contmgency items: apphed to bonds. If {hese
[items: are included as line items in the bond, the only  remaining category- could be
zunknown as pcr w. S §35-1 l-417(c)(n) References place thns cost at 2 05 percent: of’

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, Operauons, dxsturbed areas, clamation
areas, etc., be:illustrated on or referenced to'a QUALI TMAP. Several
of the: tasks ‘may be illustrated on:the same map: All maps. presented in-support of the.
bond: calculatlons must be clear and legxble contour maps or recent (w:th date) aerial
photogmphs ! ‘ ' ' i

(e:g. overlay) a bond map 10 an exxstmg permnt map. In this.case the scales:should’ be

"ldeuncal Each map should be of a reasonable:size, generally no larger:than 48" on.a
side.

Eich.map must-have a.complete:title block, including:

Map:title’

Name:and-address of pennitee:

Pemiit number-and term designation.

Anrival report period

Scale, north arrow, contour interval, date of photography or date of preparation.

e o ¢ o @

-All'maps.must show and clearly label:

@  Legal subdivisions with:section, township,.and range lines
e Penit area boundary.and terin boundary

II. APPENDICES
The followmo appendices are intended for use in this standardized bond:calculation package.. .Any

references t0- specific equipment should not be. mterpreted as:a recommendation of any kind by
any’person; company or agency forthe use of specific-brand:name equipment.



NOTE: THESE COSTS ARE FOR EXCAVATION ONLY. MA’IWAL REQUIRING BLASTING SHOULD llAVB AN'ADDITIONAL $0.10/BCY ADDED; FOR DR!UJNG
AND BLASTING.COSTS.

. Appendiz A : o
Calculationis for Moving Maicrials With a' Catarpillar 992D Losider snd Catorpillar 777D, Truék Fleat

1). Caserpillar 992D Loades 12.1.BCY CPH 25
z)c.mmu'mnmdumw . S8.3 BCY: ) CPHI2S
. MOLBIBCY CPH 25
08% CPH S
4.00 % CPH 2S:
* $153.41 Per Hour. 90% of DatsQuest Cost Reference Guide
$173.03 Per Hour- $0% DQCRG
) $18.75 Per-Hour WYDOT-WDD
9) lnd’l uoooou Wm‘l’mek--flw $70.23 Per Hour lﬂd”iDQCRO
A0 1« )GH Bhd.c for Rosd Wark + 1 Opunnr -$24.26 Per Hour. $0% DQCRG 47 Operator
11) 1.--DIR for Misc. Work +.1 Openstor. $120.99 Per-Hour $0% DQCRG + Operator.
‘17) Supervision Labor, Costs '$12.50 Per Hour 12 of WYDOT-WDD
13 &:pervam'l‘mpommn —$4.29 Per Hour 172 of 90% DQCRG-
:14) Toul Fleet Hourly Costs (Bxcept Trucks) ) $464.53

“TOUSETABLE::  Locate your approximite grade by refercoes.to case ninnber. Déermiins cost poe BCY, by using distnce colums that approkimatés your distance: No calculations are:

“Case ;. Level Ground’ " Loaded (0% prade + 4% rolling = 4% total resistance) y (0% grade + 4% iotal resistance)
' Travel Teavel Toul Adjusted Adjusted .
i Way Load 'Mantuver. Time Dump Time Cycle: Trips Truck Losder Number Oper.
Disance  Ti Time Loaded’ . Time.  Emply  Time Per Payload Productivity Produstivity of Trucks Cos.
) Min) (M) M), (M) (Min)  (Min)  Hour ®C @BCY/Hr) (BCY M) Required /BCY),
500 350 0.70 0.47 4100 036 613 5.8 58.8 a6 %00 178 $0.91
-$000 3.50 0.70. 0.78 110 0.56 6.4 9.0 58.8 428 840.0 1.90 $0:94
“1500 3.50 0.70. 1.06 1.10 0.74. 110, ‘8.5 '$8.8 441 840.0 203, $0.97.
" 2000- 350 0.70 134 Lo 09 1.54 8.0 58.8 389.9 840.0 218 $0.99
2500, '3.50 0.70 1.60 1.10 1.06 7.96 15 ss.8 3693 840.0 2.7 $1.2
3000 350 0.70° 1.3 Lo ] 8.38 13 58.8 350.8 0.0 239 $1.04
3500 3.50 0.70 211 L0 1 8.80 68 e 334.0 %00 231 $1.07
4000 3:50 0.0 2,37 110 135 9.22 68 8.8 318.9 8400 2.63 $1.09
4500 3:50 0.70 2,63 110 L 9.64 62 58.8 305.0 8300 .75 $112
5000 '3.50 0.70 12.89 1o e lom 6.0. .8 292.0 240.0 2.88 s1.1a.
$500 350 0.7 315 L0 2 1049 53 ses 2803 0.0 3.0 sLi7
6000 3.50 070 ~3:81 110 2.21 10.92: 55 58.8 269.2 840.0 312 119
6500 3350, 0:70 386 110 23 133 53 8.8 259.8° 20,0 3 $h22.
7000 ‘350, 0.70 1.9 1.10 2.53 11,25 A X -250.2 20.0 336! $1.24

Opersiing Coats = (. Trucks's (Trusk costs + Labor costs)) + Total Fleet costs)/Loader. Productivity)
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 Appeodis A (Conineh) .
. Calculstions for Moving- Malerials With a Caterpiflar 992D Losder:and Caterpillar- 777D Truek. Fleet.

-$00 3.50 0.70 ‘038 110 a1 6.09 99 a3 ans %0.0 174 $0.91
-1000 350 ‘070 08 1.10 0.68. 636 9.4 a8 H“s3: 40.0 K1) $0.94
1500 350 0.70 07 110 0% €98 8.6 ss.8 1.2 0.0 1.9 $0.96
2000 3.50 070 o® 110 LI 737 81 8.8 3989 840.0 2.11 $0.99
2500 3,50 0.70 1.08 110 143, 778 13 (7Y ] 3TiS 1400 27 4100
3000 3:50: 0.70 ‘1,20, 1.10 168 818 3. s8.8 3594 840.0 234 $1.08.
3500 3.50: 070 135 LI0 192 8.57 7.0 58.8 431 40,0 2145 /$1.06;
- 4000 '3.50- 0.70 150 1.10 n .97 67 ss:s s ‘840.0 2.56 $1.08
4300 '3.50 0.10 1.66. 1.10 242 938 64 58.8 S13.4 18400 2.68 ‘$1.10
5000 3350 070 ‘18 110 2:66 R ) 61 $8.8 3009 840.0 2.7 sz
5500 3.50 0.70 1% 110 291 10.17 59 588 289.1 340.0 a9 118
€000 350 0.70 an 1.10 316 10.57 53 '58.8 8.y 840.0 3.0 nar
6500 3.50: 0.70 ] 110 3.40 10.97 55 .S58 268.0 340.0 313 K19
‘mo 350 070, . 242 110 3.65 1. 53 588 2586 _ 840.0 3.25 sun
a3 13 10% Assisting Oradé N
Ono-Wiy  Losd  Mustwver Teme  Dump  Tems  Cydle  Tripy “Truek “Loader Nunber.  Operating’
Disanee  Time Tims Looded  Time:  Bmpty  Time Per Payloed Productiviey -Productivity. of Trucks Coss
Fu ). MR W) (Miz) M) (M)  Hwr  ®CY)  (BCYMHD @BCY/Hn Reguired  G/BCY)
500 3.50 0.70- 0.35 1.10 0.49. 6.14 9.8 s8.8 4788 840.0° 175 $0.91
1000 350 070 0.52 1.10 0.90: 672 89 538 431.5 840.0 1.92 $0.95
1500° 3.50 ‘070 0.67 1.10 131 728 82 58.8 4@ 0.0 2.08 $0.98
2000 3.50 0.70- o.32 110 1.7 7.8 17 s8.8 -375.0 840.0 .24 “$1.01
'2500' 3.50 0.70. .97 110 2.13 8.40 R A 588 350.0' 840.0 240 “$1:04
3000 3:50 0:70° 113 110 254 897 67. 5.8 7.8 340.0 256 $1:08:
3500 3:50 0.70° 1.28 1.10 2.94 9.52 63 ss8 308.8 840.0 272 $un
4000° 3.50 0.70° LG 1.10 335 Aok - 60 -s88 917 840.0 2.88 s
4500 350 0.70; 1.89 110, 3,7 10.65. 56 58.8 216:1, 800 24 s
$000 3:50. 0.70. 174 1.10 17 na sS4 58.8 262.3 - 840.0 3.20 st
5500 3.30 0.70 1:89 1.10 4.58 Iy 51 58.8 29.8 %00 336 3124,
6000 388 0.70 2.0¢ 1.10 4.9 12333 49 a8 8.4 800 3.52 L
6500 350 0.70 220 1.10 5.40 12.90 47 5.8 7.9 8400 3.69 $1.31
7000 -3:50. 070 . 238 1.10 5.80 13.48; 45 588 218.6 8400 384 $i.34
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‘Appendiz A (Continved)
Catculations for Moving Matciials With a Coteapillay 992D Loedér anid Citirpillar TTTD Truck Fieet

‘OnsWay  Lood  Maociver  Time | Duzp m g; Tripe vt , Loades 'N.unba Openting
Distance.  Timo Tioe  Losdd.  Tknoe  Bopy,  Time Fer Payled  ‘Productivity - Productiviy ‘of Trucka Costs
500 3.50 070 066 110 0:33 €2 9.5 58 A6T4: 240.0 180 $0.92
1000, 3.50 (%0 18 110 0.50 7.0 s 58.8 4182 840.0 2.0l $0.97
1500 3.50 o0 i 110 0.65 176 1r 588 mna3 840.0 e “$1.01
2600 3.50 0% 238 0 om 849 71 S8 sas 0.0 241. $1.65
2500 3.50 0.70: 2.9 Li0 0.96 N €S s8.8 N8.s $60.0 2.64 $1.09
13000 3.50 0.7 3% 16 L1 9.94 60 .58.8 294.0 840.0 2.3 $1:14
3300 3:50 0:70. 410 L10 1,36 10.66 56 ss.8 T4 340.0 3.06° -$1:18.
4000 3:50 030 €68 Lo 1.42 1140 53 si.;f 2597 40,0 323 12
4500 3.50 070 525 110 1.57 1212 50 8.8 5.0 340.0 3.43 $1.26
5000 3:50 ‘00 S8 Ko AT 12.%4 47 SB:8. 2803 3400 3.65 $1:30;
5500; 3:50 0.70; 640  L10 187 1357 4 588 2186 40,0 3.90 $1.38.
6000 3:50 -0.70, €9 10 2.03 1430 42 s 205.8 /B40.0- .0 $1:39:
K300 $1.43.

'sx.a&____
(3/8CY)
$0.94
1000 3:50 0.70 1.5 1.10, 0.49 7.6 19 588 LT A0 '840.0 218 $1.00
1500 °3.50 0.70 2?7 10 0.64 8.66 59 [+ X 3382 8400 247 "$1:06.
2000 3.50, 0.70 360 110 0.79 9.69: 62 s8.8 303.8 8400 an 112
2500 3.50' 0.70 49 LI0 0% 1071 56 LY ] 44 2400 3.01. $1ay
3000 330 0.70 538 110 1.10 11K/ 53 8.8 9.9, 840.0 33 IR
3300° 350 0.70° 6.26 110 1.28 12.81 47 '$8.8 2303 8400 3.66 $1:30; |
4000 3.50 '0.70 2145 110 140 1385 43 588 2107 "840.0- 3.96 $1:36°
4300 . 3:80 .70, .04 10 188 14.89. 40 sss 196.0 ‘3400 428 iz
5000 3.50 070! 49 110 1T 15 3.8 s 1862 0.0 438 s1.49
3500 .50 0.70 9.31 110 136 1697 X 588 7.8 2400 4.8 $1.55
6000 350 0.70 100 510 201 1801 93 sss. 1617 8400 515 s1.61
" 6500 3.50 0.70 1859 110 216 19,08 ‘%1 8.8, 519 40,0 [EN $1:67
0 3.50 0.10 12.48 1.10 2.32 2010 30 58.8 1410 3400 534 LT3
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Appendix B
Calculations for Moviag Materiats Wiih a Cﬂcmllhr 657E Push-Pull; Scraper. Fleet

NOTE:: DRILLING AND BLASTING COSTS ARE NOT INCLUDED IN THESE CALCULATIONS. THE LQD DOES NOT CONSIDER DRILLING AND BLASTING COSTS:
NECESSARY WHEN USING APPENDIX C.

Matcrial Movancat By Scrapers
1) c.uwmummmsnw ‘
2)'Misterial Dexiaity 2,850, LB/BCY, CPH2S
3) Paylosd 104,000. LB CPH2S

35.0BCY.

4) ‘Maxizmum Vebiclo Spood Losded. .9 MPH CPHZS
$) Openaiing Efficiency Factor. (50 Min./172) 083 % CPH 23
6) 65TE PP Operating Costs $199.36 Per Hour 0% -DQCRG:
7 Labor.Costs sxa_‘")sraum WYDOT-WDD
%) Sipcrvision Labor Costs $3 AI8'of WYDOT-WDD
*9), Supervisor Transportation sr.xopernm “1/8 of 99% DQCRG
10) 1/8 of 1 = 14,000 Gal. Water Truiks +1'Openor $17.56 Per Hour ‘118 of 0% DQCRG
11) 1/8 of J:- 16H Blade for Road Woik'+ 1 Operator $10.53 Per Hour' 1/8 of 90% DQCRO
12) % - DIR for Rigping Ovb. sod Miso. Work +-1, Opcrator 560,50 Por Hour % of 90% DQCRG

13) Total Hourly Coxts $310.93

TOUSETABLE:  Locilc.your approxiinate: grsde by refcrense o case number. Determins cost per'BCY, by using distance column’ihiat approximates your dista

m ‘  by: using | ce rdistance: No éalculotions are
.., Level Ground &.4% rollin =A% o)
One-Way Loed Time +  &Spread Time Cycle. Trips Efficincy  Adjuited Openting:
Distance: Timic Losdid M Bapty Time Pix Payload Fattor Produtivity ‘Costs
(8] i) OMin.) Min). Min.) Min). Hour BCY) GOmin/hn). (BCY M G/BCY)
500 110 0.42 '0.60 036 248 242 35.0 0.8 706 .$0.44.
1000 1.10 068 -0.60 0.7 2.95 203 350 0.53 593 3052
1500 110 0.92 0.60 078 3.37 17:8 35.0 0.83 si9 $0.60
2000 110 (BH 0.60 0.92¢ EN (] 189 35.0 0.83" 464 $0.61°
2500 1.10 g ik 0.60. 1.0 416 144 35,0 0.83- 4 - $0.74.
‘3000 1.10 159 0.60 1:26° &S 132 350 0.85 388 $0.81:
13500 110 1.8 0.60 1.46; €95 121 35.0 0.83: 334 50.88
4000 1.0 2.2 0.60 1.61 $33 13 35.0 0.83 328 $0.95
4300 1.10 LR 73 0.60 178 5.7 10:5 35.0 0,83 30 sion
5000 110 243, .60 1,98 6.08 9.9 35.0. 0.1 268 '$1.08
5500 190 2.64 6.60 213 s 93 35.0 0.83 0 $1is
6000 121 288 .60 230 6.85 i 35:0 0:33 255 L.
6500 10 3.08' 060 2.47 .22 83 35.0 0.83 22 $1.38
2000 1:10 326 0.60 2.64 . 7.60. 7.9 5.0’ 08 _ B0 $1.35




‘Material Movemest By Ssrapers.

L . . ‘AppendixB:(Continued)’ ) o
Cilcilitions for, Moving Matirials With s Caterpillar. 6578 Push-Pull Sorspor Fitet’

1:.10:

L0
1.10
1.10
110
1.10
110
L10
1.10
110
110

L10 .

110

110"

L J

EEERE

L8
B

BEEEEEE

1.16
13
148

RE )|

.97
213
‘2:30

2.46.
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0.60

0.60
-0.60
0.60
0.60.
0.60,
0.60°
0.60
0.60.
060.
0.60
0.60!

0.60;
0.60

1.7

2.86
XY
339
3166

3.93

0:51.
0.96
141
188

2.7
3.19
3.63
408

as2;

4N
341

. 5.88
.6.30:

641
6.8
726
7.6
8,13

X
157

142
128
117
108
10.1
94
8

78
T4

35.0.
35.0
350
5.0
350
35.0
'35.0.
135,0.
350
35.0
35.0
350
35.0
-35.0

o.8s:
oxy
0.8
o8
0.83,
0.83

(-]
.8
o
0.83
0.83
o83
0.53

Ry

10.46

18.9

159
137

120
10.7
97
‘8.8
8.1
5.
69
65
6.1
53

®CY)

-35.0.
350
33.0
.35.0
5.0
35.0
35.0
35.0
35.0
35:0
350
35.0
35.0.

35.0.

516
4s8
43
37s
342

B 2R 3EE

s

$0.44;
$0:52
'$0.60
30.68
015
$0.83
-$0.91
'$0.98
$1.06
“$1:14
“$1.21
$129
$1.36°
$14S

‘Empty (10%:grade. + l'i’rtaliing .= '14% total):

(50’ miri/hi)
0.3
0:83
0.8
0.83
0.8
0.8
0.8
0.8
o
0.8
0.8
o8
(X
0.8

. Adjusted:
(BCY/Hr):

686
$52
4483
400 .
M
33
282

U8
200:
189
m
167

(27,

30145
$0.56
-30.67
o078
-$0.89
30.99°
$1.10-
$1.21
M
31O
$1.53
s1:65°
$1.76
'$1.86

18 -



. ;Appendix:B(Contitucd) ; .
‘ Caleulatibis for Moviig Maicrials With a Caterpillar 6578 Push-Pull Seriper Fiset

Mitcrial Movement By Scrapers

.a'9.1259______‘

/ 500 110 088 0.60 033 ase %) 350 0.3 618 3046
1000 1.10 10 0.50 0.50 ‘3.1 1% 35.0 0.89 545 $0.57

1500 110 146 060 0.66 i 157 350 0.8 458 $0.68

2000 110 19 0.60 0.0 a8 135 - 35.0 0. kL %

2500 1.10 238 0.60 0.99 so 118 3.0 o8 1345 $0.90
3000 110 488" 0.60 118 568 106 85.0 o 308 $1.01

3500 1.10 329 0.0 131 630 9.5, 350 Y E ) $1.12
4000 110 378 0.60 148 6.9 87 35i0 om 253 s

4500 140 431 0.60. 1.64 788 79 35.0 0.83. B2 st:34;

5000 1.10 466, 0.60 1.80 8.16; 14 35.0 0.8 214 3145

5500 A0 s 0.60 196 87 68 35:0 o8 199 156,
€000 110 538 0.60° 213 941 64 350 0.83 188 167

6500 1.0 6.04. 0.60 "2.29 10.03 60 35.0 " 0.83 % 3179
._ 100 1.10° 6.49 . 0.60 2_.__4_5£ lg._ﬂ ‘5.6 35.0° 0.83 164 ‘$1.90

500 110 0.75 0.60 032 n 20 35.0 0:83 632, $$0.49
1000 110 1:43 0.60 049, '3.62 '16:6 35.0 0:83 48 $0.54
1500 110, m 0.60 0.65 441 N34 35.0 .83 n 080
2000 1:10 231 0,60 0:81 $32 113 35.0 0.3 1329 3095
“2500° 1.10: 349 0,60 0.98 617 97 35.0 0:83 284 $1.09
3000° 110 418 0,60, 114 1m 8.5 35.0 0.83. "249, $1.38:
3500 b0 8 0.60 1.30 .8 2.6 ‘380 (X1 i $1.40
4000 1.10 556, 060 1,46 7 69 '385.0 0.8y 201 5158
Tas00 110 628 0.60 1:63 9.57 6.3 350 o 13 SL70
$000 510 ) 0.60- ;) 1042 58 35:0 0.5 168 $1.85

5500 .;l'.lb 7.6 vo.e,é} 198 1137 53 5.0 083 158 1$2:00 |
6000 1.10 331 '0.60- 212 1213 49 1s.0 [X .} § 7] $2:16
6300 i.10 8.9 0.60 238 1297 4.6 35.0 0.8 138 $2.30-
- 000 1:10 9.68_ 0.60 244 13.82 __43 35:0 -__0i83 127 $2.48
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Appendis ©

Calostations for Moviag Materials With's Catcrpillar 6378 Plush-Pull Soraper Floct
NOTE: DRILLING AND:BLASTING COSTS ARE NOT INCLUDED IN THESE CALCULATIONS. THE LQD DOES NOT CONSIDER DRILLING AND BLASTING COSTS

'NECESSARY WHEN USING APPENDIX C.

1) Caterpillar 637B Push-Pull Scrapes .

'3)Material Density’ 2,850, LBIBCY CPH 28

%) Payloed '75,000. LB, CPHIS

25.0BCY

) Mialimum Veblilo Spocd Losded, 33,0 MPH: CPH2S

'y ommgmwﬁmooum.) 0.3 % CPH 25

€); 637E PP Openiting Costs $152.15 Por Hour 90%, DQCRG:

"7 Labor Costs.- $18.75.Per Hour- WYDOT-WDD

8) . Supervision Labor. Conts . $3.13 Per Hour 178 6/, WYDOT-WDD
9. ; Transporution $1.10 Pér Hour 1/8-0£.50% DQCRG
10) 178 of 1 - 14,000 Gil. Water Trucki +:1 Operator $17.56 Per Hour 1/8 of 0% DQCRO
11) 1/8.of 1~ 16H Biads for Road Work'+:3 Operator $10.53 Per Hour 1/8:0f 0% DQCRG
12 W -DIR for Ripping Ovb. and Misc, Work + 1 Operaior _$60.50 Per Hour ¥ of 50% DQCRG
113) Tots! Houity Couts $263.72,

TOUSETABLE:  ‘Locals your approximate gridc by reference th case number; ‘Deteriine cost per BCY by tsing' distance cotiima that approkimetes yoir distincé.. No calsulstions ase

ROCCIXATY:

-Case #1::Level Ground _ Loaded (0% grade. + 4% .rolling = 4% Einpty (0% grade & 4% rolling = 4% toush)- —
Taavdd Maneuver “Travell Toal | )

Oi-Wiy Laad ik & Spread Teze Cyclo Trips -Efficicncy. Adjusted: ‘Openting
Distasce: Tims Loaded Time Empty. Time: Per Poylosd Faclor Productivity: Costs-
) Qdin’) '(Min) i) M), Min) Hour ‘®CcY) (50 min/be) BCYIM:) G/BCY).
500 €20 0.42 :0.60. 036 298 25:2 25:0 “0.83 S8 $0.50
1000 1.0 0.68 0.60 0.57 285 2.4 25.0 0.8 438 $0.60
1500 1.0 052 0.60 018 wn 184 25.0 0.83 b 171 $0.69
2000 1o 148 0:60: 09 361 163 250 0.8y 338 $0.78
‘2500 10 137 0.60 1109 4.05. u.s 25.0 X< 307 30,85
3000. 10 1S9 0.60 1.26 4as 13.5 5.0 0.8 280 '$0.94
- 3500 1.0 181 0.60 144 PR 124 25,0, 0.8 27 $L.m
4000 0 2m 0.60, 161 (X5} 1ns 250 0.03 29 1.1
4500 a0 - am 0.60 178 560 10.7 25.0 0.8 m. $1.19
3000 . Lo 243 060 1.95 598 100 5.0 0.83 ‘208 .77
$500 1.0 2.64 060 218, 637 9.4 25,0 0.53 195. $1.35
6000 .10 2385 0.60 2.30 675 ‘8.9 25.0 o 185’ $1.43
6500 “ e 3.05 0:60 247, 713 B4 25.0 0.3 . st
7000 1.0 3.26 '0:60 __2.68. 7.50 3.0 25.0 -oi_g 166 3159




. N Appendik € (Continicd) ,
‘ 'Citzulstions for Moving Materialt With & Caterpillar 637E Push-Pull Seraper Fleal.

Material Movement By Scrapers .
=%
The A Spread Oyl
300 10 036 0.60 0.42 238 253 25.0 0.8 B -$0.50
1000 1.0 0.54. 0.60 on 2.8 210 25:0 1083 436 $0.61
1500 1.0 an 0.60: 09 3.29 183 250 *0;83, 37 $0.70
2000 1.0 ‘o8 0.60 L2 Ln 16:1 250 083 34 $0.79
2500 1.0 .08 0.60 1:51 414 14.5 ‘25.0 083 301 $0.88
3000 1.0 1.19 0,60 1.78 4.57 18.1 '25.0 0.53: m $0.97
3500 1.0 136 0.60 2.0 5.01 12.0 25.0 (X <3 29 $1.06
4000 1.0 1.52 0.60 232 sS4 1m0 25.0 0.83 228 $1.76
4500 1.0 1.68 0.60 2.59 s:87 10:2 25.0 0.53. 212 $1.28
5000 1.0 1.8 0.60 2.8 631 9.5 25,0 0.83 197 $1.34
5500 10 2,01 050 a2 o7 89 25,0 0.8 12 5143
6000 1.0 217 0.60 3.39 756 8.4 2.0 0.83 174 151
<500: 1.0 233 0.60 3.66 159 1.9 25.0; 083 164 $1.61.
3169

10%: +.4% rolling = 14%-wotal)

Travel Mancuver “Travel Total
‘Onc-Way Load Time & Spread Tims: Cyclo Trips Efficicacy Adjusted Opcrating
Distance Tixie Loaded “Time Boigty Time Per Payload ‘Fastor Productivity Cosis
L) -(Min.) (Min.) (Min.) (Mia.) Min.) Houz BCY) (50 min/hs) (BCY/He) ($/8CY)
500: - 10 034 0.60 0.1 2.48 2.5 250 0.83 508 '$0:52
1000 1.0 051 0.60 0.9 3.07 19.5 25.0 0:83. 408 $0.65
1500 1.0 0.67 0.60 -1.41 3.68 163 25.0 0.53. 338 $0.78
2000 1.0 0:83 0.60 188 428 14.0 25.0 o.m 91 $0:91
2500 1.0 0.99 0.60 230 4.39 123 5.0 0.83 255 $1.03
3000 1.0 116, 0.60 2.7 5.50 10.9 25.0. 0:%3 22 $L17
3500 . Lo 132 0.60 319 6.1 9.3 ‘250 0.83 $303 $1:30
wo " 10 B ) 0.60 3.6 N 89 °25.0: 0,83 185 $1.43.
4500 10 . Lo 60 403 132 8.2 25:0 0.83 170 $1:8§
5000 1.0 e 0.60 5 7.93. 7.6 250 0.83 158 $1.67
5500 BT 197 0:60 9 854 7.0 25.0 083 145 S8
/6000 1.0 2.13 0.60 341 9,14 6.5 28.0 0.83 138 $1.96
‘6500 1.0 230 0.60 5.86 9.76 6.2 50 o 129 $2.08
x 1.0 146 0.60 .30 10.36 5.8 25.0 0.83 120 $2.19

TN 200 a1



o . Appendix C (Conlinucd) .
Calculations for Moving Materials With s WWMM Soraper Pleet -

10
1.0
10
1.0
1.0
1.0
1.0
1.0

1.0

$:58
6.08
6:49

12
2
2.49.

418
87

1856

16.24
6,93
7762
831
8.9
9.68

0.60
060

0,60

0.60;
0.50
0.60
0.60
0.60
0.60
0.60

049
0.8
o

745

‘931

10.5¢

b

193
ETXY

11
10.8
. %4
{53

‘&eY):

25.0
2350
5.0
50
25.0
25.0
25.0
25.0
280
1250
25.0
25.0°
25.0
25.0

‘Ractor.

om

=.-1% total)-

—
Productivity
MHr)

118

Openating:
s0.53
$0.66
$0.79°
$0.92
s1os
$18;
$131,
$1.44
sus
st
$1.84.
$1.99
'$2.12

$2.23

6o
&N
wn
562
947
10.32
"y
2.0,
1za

(BCY)
25.0;
25.0
250
as.0
3.0
250
250
25.0
25.0

80
20
3.0
25.0

1B

Bfficienty
Factor
0.853
0.83.
0:83
0.3
.83
'0.83
0
o
0.83
‘.83
0.8

Adjusted
Productivity
(BCY/Hn)
467
353
2%
ns

181
160
145,
131
120
n2
102

9l

——

Empty (-10% grade +'4% rolling = -6%.tow)

(S/BCY).

.75

s

$1:28
$1:46.
$1:65
$1.82
202
$2.19.
$2:35.
§2:59
'$2.70
$2.39




o

BLASTING COSTS.

Appendix

ix D
Cal:uhmfwmvmg Muterials Wm.mmwssamummcmnmmanormu

Maicrial Movement By Shovel-Truck Combination

THESE COSTS ARE FOR EXCAVATION ONLY: MATERIAL, RmUlRING BLAS‘HNG SHOULD HAVE AN ADDITIONAL $0.10/BCY ADDED FOR DRILLEING AND-

1) 56 CY:Shovel
k] c.mymums -240-Ton End Dumps

) Rolhm me Fdnf

6). “CYMWMO%MM;

nmcum+0pem

8) Labor Costs

Q)'Acll “mdal.wwfnnkd»lw
10) 1-.16H Blade:+-] ‘Opémtor

11) ‘1~ DR + I'Operstor

12y lmnkubbu'ﬁmibm+10mm

13) &apervumubotcm

14) Supervisor Transportation

i

36.0 LCY: Heaped
193.0 LCY/N156.8.BCY

2,850.0 LB/BCY

08 %

4.00 %
§ m.“
$193,18

.$18:75 Per Hour.

'$70.23 Per Hour
3“26?«'“0\“'
312099?«1‘!&!
$108. lSPaHout

$12:50 Per Hous.

~$4.39 Per Hour

$664.91.Per Houi:

CPH2S

coH s
CPH 25,

WME

‘WYDOT-WDD

4 of 90%.DQCRG: + Operator
90% DQCRG + Operator

'90% DQCRG + Operator

90% DQCRG + Operntor
i of WYDOT-WDD

‘%4 of 90% DQCRG.

TO ‘USE'IABI.:.E:L ucm your, approximats grade by refereace 1o case pumber. Deternsine cost per BCY. by nsing distance cobunn that approiimates your. distinoe.. No'calculations arc:

Case M1: Level' Ground Loaded (0% grods -+ 4% rolling = 4% tota) sesistance) Exmipty (0% grade + 4% = 4% toiah)
) Tave Tovd  Toal Adjusted Adjusted , .
Oune-Way  Leid.  Manéuver  Time ‘Diimp “Time' Cyele: 'rm Truck: Shove) ' Number ‘Opersting
Disance Time Tanc,  Losded  Time  Empy Time: Payload Produstivity Productivity of Trusks. Conts -
. Min)  (Mn) (M) (Min)  (Min)  (Min) Mo  ®Gn  GovMA BCY MY Requied  (S/BCY).
500, 1.70- 0:60 04 ' w0 0.2 4. 14.6. 156.8 1912 - 4040 1. '$0.375
1000 1270 0.60 0.7 1.20 04 46 13.0 156.8 1704 4040 237 '50.289
1500 1.70: '0.60 1.0- 120 0.6 51 11.8° 156.8 1837 4040 2.63 $0:303
2000 1.70. 0.60 .3 1220 0:7 EX 10.9 156.8 1425 4040 2.83 -$0:313
2500 . 10 0.60: 16 L0 09 6.0, 10.0 156.8 1307 ioso0 3.0 30377
3000 1.70 0.60° 9 12 L 65 9.2 156:8° 1206, 4040 335 " $0:340
3500 170 0:60 2.2 120 13 7:0: 86 156.8 .1120; 4040 361 $0.354
4000 170 0:60- 24 1.20 1S 74 %l 156.8 1059 4040 38 $0.364
4500 1,70 0.60, ‘23 1:20 L 7.9 26, 156.8 992 4040 407 $0.378
5000 1.70 0.60 3.0 120 1.9 ‘8.4 7 156.8 933 4050 €3 50.392,
5500 170 0:60: 32 1:20 PR 1 8.8 [%3 156.8, 09I 4040 453 $0.402,
6000 170 0.60 s 120 23 ‘93 6.5 1568 .3 4040 429 $0.416-
£500: 4:70 0.60. 38 120 25 7 b 61 156.8 800 4040 $:05° '$0.430:
7000 170 0.60 &l 12 2.7 103 5.8 156.8 761 4040 531 50.443

‘Operating Cosis .o (((l. Trusks x (Truck.costs + Labod cosu))- + Total Fleet costs)/Shovel Prodictivity)

-

DE!3/98
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‘Appendix D (Coatinucd)
‘ Werwmmwn.wummmamwmauqm

o8 120 47 128 1563 1668

%2 060 14 120 07 56 107 1563 ‘1898

22 120 10, 67 9.0, 156.8; un

170 0.60° 19 1120 8 19 78 156.8 1019

170 0.60: 3.6 120 1.6 47 69 1568 o0z

.6 43 120 19 EX2 62 1568 ‘ ‘810

170 0660 50 10 22 107 55 156.8 ™.

BT ‘060 s 120 a8 i1 5x 156.8; 669

70 0.60: 64 2120 L8 127 41 1568 1S
170 00 7 120 33 188 44 156.8

8
]
3

3

396 80373
448 $0.400
4.99. $0.426.
551 goase
6:04. $0.487
&s7 $0.509
1.0 $0.537
261 $0:564:
814, $0.592
8:66 $0.619
9.17 $0.645

BEEEER
3
2

570

: 4l 156:8 st

1 o6  ES a2 s 1ss 8 1368 -
467

440

3
o
3
&
!

L 00, 52 130 41 163 36 1%8
-1.70 _0.60: 9.9 120 . 44 17:8 34 . . 1568

P EEEEELEEEEEES

. Tavd  foul’ Aot Adjustod. ‘,
Distance ‘ruue “Time Lmdqd Tine:  Empy Time- Per ‘Payload Pm&mmty Productivity. of: ants Coats’
®) (Miss) Min) (Min)  (Min) (Min).  (Min) "Rour ®cY). (BCY/Hr) (BCY/Hr) Required: ($/BCYY.

S0 1300 660 o4& 120 03 Y] 3. 1568 1867
1000 2,70 0.60 0.7 1.20; 03 47 122 156:8 1662
g 0.60 10 120 0B ‘53 13 15658 W19

A0 0.60 13 120 £0 58 103 ‘156.8 1344

170 0.60 1.6 10 13 64 9.4 1568 1=

570 0.60 1.9 130 1.6 7.0 86 1568 1128
130 0:60 2.2 1.20 s 5. 870 1563, 1064
10 060 L T S Y T 68 " i
0.60 28 120 23 86 70 156.8: 909
170 0:60 3.2 1.20 26 93 63 1368 s
™

754

2.16 :$0.278
243 $0.292
% $0.308..
3.00 $0:323:.
39 $0:337
‘338 0352
. i $0.368
4ite. $0.38%" .
A $0.398.
4T $0.415
s.or $0:431:
536 $0.446
5.68 50,461
593 $0.476

g

l ,
g§§§§2§§§§§§§§

Ny

110 0.60 3.5 130 2.8 9.8 61 156.8;

i7" oo 3.8 120 31 104 58 1568 .
170 0.60! LY 1.20 s 1.0 $s 136.8 ns
=’x;7o? 060" 4.4 '1.20 3% 118 52 156.8 681

,l§r EEEEEEEEEEE

B Y N ¥ V.Y . ' bl



Appesdis B
Caleulstions for-Moving Materia) With s Caterpillar DSN Dozer

sl Moverszat By Dazig.

1) Caterpillar DIN Docer With U Blade

2) Operling Coats' :$94.60 Pee Hour 50% of DQCRA

3). Laber Costs '$18.75 Por Hour: WYDOT-WDD:

4). Supervisor Labor Costa, $3.13 Per Hour 1/8 of 90% of DQCRO:
5) Supervisor Tmupomﬂﬂ . M 1/8 of 90% of DQCRG
6, Teulﬁeu'tlv Costs "$117.58 Per Hour.

fO USETABLE:  Locate your spproximata grade by:referencing *Grade®. colimn. ‘Deterniine oost per LCY by using the distanoe tiat best approximates your distanse.

Job Correction Foctors'

Adjustcd
Diftance Prodicivity. |- ‘ o . , o Gride Productivity. Coma.
). cYmr) | Opemstor Materiid “Visibility ‘Efficieosy | ©%) (QCYHs.) arcn
-$0 2100 1.0 1.0 0.90' 6.83, 1:00 518 $0.075
100 "1200 1.0 1.0 090 0.53 100 900 $0.131
150 900 1.0 1.0 0.9 088 1.00 675 $0.174
200 700 10 1.0 10.90- 0.8 1.00 525 $0.224
250 m: 1.0 0 0.90. 0.83 1.00 428 .$0.215
300. 480 1.0 1.0 050 0.63 1.00 360 303277
150 40 1.0 1.0 -0.90: 0.83, :1:00 308 $0.382
. 400 370, 30 1.0 0.90: 0.23 1.00. 718 30473
- 59 150 w 30 1.0 0.90! 0.83. 1.00° 263 30.447
300: b L0 1.0 0.90 0.83 400, 255 30461
Job Correction Factors'
Adjusted
Distance -Produstivity ) : ‘Grade Productivity «Costs
F) (LCY/Hr.) Opciator "Materisl Visibility: Efficicncy 10%) QCY/Nr) (SLen
s0: 200 1:0. 10 0.90 os 1.20 1890 " 50.062
“100 1200; 1o 1.0 0.90 0.83 1.20 1080 $0.109'
150 -$00 1.0 1.0 0.90 0.83 1.30° 310 $0.145;
200 700 1.0 1.0 0.50 0.93 1.20 630 $0.187
250 570 1.0 1.0 '0.90 0.8 1.20 813 $0i229
300 4%0 ) Lo 1.0 0.90 0.8 1.20 k)] 0272
YT %0 a0 - 10 10" 0.90 083 120 369 $0317
400 370 1.0 1.0 090 0.8 1,20 333 . $0.383
450 350: 1.0 : 1.0 ' 0,90 0.3, 120 s .50.373
300 340- 1.0 10 050 0.33 1120 306 "$0:384-
TIob Correstion Factasss o
Operstor Exselicot  =:1.00
"Miaterial Good ©1.00
Visibility Fair = 0.90
‘Efficiency’ SOmin/hr =0.83

e w AN (L adedd



) _ -Appendix E (Contituod). )
‘Calctstations for Moving ‘Matcrial With a Caterpillar DSN Dazer

Job Cérrection Factors®
[ WY QCYMs) | Opentor. WMaicria) Visibily Bfficiency -20%), (LCY ) aney
30 2100 10 1.0 0.90 o 1.40. 205 $0,053.
100 1200 1.0 1.0 090 083 1.40 1260 ‘$0,093.
150 900 1:0 1.0 0.50 0.5 140 948 $0.124
200 700 1.0 1.0 0.90 0.83 140 s $0.160.
250 510 10 1.0 0.90 .88 140 59 $0.196
300 480. .0 1.0 0,90 o8 140 504, $0.233
350 410’ 1.0 1.0 0,90 (X J 140 a1 $0.273.
400" 3%0. 1.0 1.0 0.90 0.5 1.40 389 $0302
450° 350 1.0 1.0 .0.90 0.3 140 368 $0:320
-500.. 340 10 1.0 0.90 :0.83 1.40 357 :$0329
Job Correstica Factors'
) Adjusted
Distance” Productivity ", ] Grade Productivity (%
(FL) QLCY/Mt) -Operitar “Material Visibility Effisicacy (to%) QCYM: ) aneY
50, 2100 10 ‘1.0 0.90 o 0.75 1181 $0:100
.100 1200 1.0 1.0 0.90 0.83 0.75 675 $0.174
150 900 1.0 1.0 0.50. 0.83 0.75 506 $0.232.
'200 700 1.0 1.0 0.90 .13 0.75 M $0.298.
250 570 1.0 1.0 0.90 0.83 0.75 32 $0.366
300 480 10 10 0,90 o8 075 270 $0.436
350 410 1.0 1.0. 0.50 (X ] 0.73 <] $0.509
400 70 10 Lo .90 ‘0.83 0.7% 208" $0.565
450 350. 1.0 1.0 0.90 -0.83 0.78 97 $0.600
500 340. 1.0 1.0 0.90 0.83 0.75 191 $0.616
= - = -
e ’» c > F‘ I . - il -
Operator - Excellent: = 1.00
Miterial Good = 1:00. -
Visibility: Fair' =°0.90
Efficicocy SO minkr = 0.83
-
DE 3/98
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. e Appeadis F

Cilculstions For Moving, Material With s Caterpillsr D1IR Dezer.

Maieris] Movement By Dezing With DIIR

)] Caapilhrbllk MW@UBW(WM)M””W

'2) ‘Operating Conts $201 47 Per Hour' 90% of DQCRO

3). Labor Couts. '$18.75 Per.Hour WYDOT-WDD
4)* Supervisor Labor Costs $3.13 Pér Hour 178 of 90% of DQCRG'
-5)" Sugervisor Trapsportation 2110 Per Hour 178 of 90%. of DQCRG'
6) - Tota) Hourly Costs. +$224.45 Per Hour

: ' Job Corvection Factors®

Disuace Profuctivy | One poeiiy  Con
") QCYM): | Opestor Material Visibllity Efficiency ©%) ACY/Hr) aALcY)
'50. 3200 1.0 190 0.90 0.8 1.00 200 $0.094
100 2700 1.0 1.0 0.90 o.x 1.00 2028 -s0.111
150 1800 1.0 1.0 0.90. 0.3 1.00 1350 $0:166
200 1400 1.0 10 0.90. 0.8 1.00 1050. $0.214
250 130 io 1.0 0.90 0.3 1,00 863 $0.260.
300 1000, 1.0 10 0.90. 0.83 1.00 750 $0.300
356 850 Lo 1:0 0.50 0.83. 1.00: 638 03352
. 400 750 1.0 1.0 0.90 0:83° 100 563 $0.400'
' 450 670 1.0 10 0.90 0.83. 1.00 sm $0.446,
S00 . 600 v 10 _ 10 0.90 0.8 1.00 . ____450 $0.500
Job Carrection Factins!
. v Adjused .
Distanse Prodictivity: o Grade -Productivity _Cosu
o) QCY/Hr.) i Opesator Material Visibility [Efficitoey ¢10%) QACY/Hr) /LCY).
0 3200 1.0 1.0 0.50 0.8 1.20 2880 50.078°
100 2100 1.0 10 0.90 0% 1:20 2430 $0.092
150: 1300 1.0 1.0 050 X< 1.20 1620 $0.139
200 1400 1.0 10 ' 0.50 0.8 1.20 1260 $0.178
250- 1150 10 1.0 0.90 (X 1.20 1035 $0.217
-300 1000 1.0 10 0.90 0.8 1.20 900 $0:249
1350 850 10 N T N | 0.8 1.20 265 '$0.293
400 750: 10 1.0 0.50 0.8 1.20 €15 sos‘:;:i‘
450 610 10 10 0.90 0.8 " 120 03 $0.572
500 .600 1:0. 1.0 0299 0:83 1.20 540 $0.416-
'fuba_qmi@tm: ,
Opeiator -Bacellent  =71,00
Materidl ‘Good - =1.00
Visibitity “Faif =:0,90
Efficicacy SO minky ='0.83.



Appendiz F (Continued)
‘Caleulations'For Moving Material With & Caterpillar D11R Dozer

‘Material Movement By, Dazing With DIIR

Job Corvection Ractors®
Adjusted
®) QACYMr) Openator Waseital Vishilhy Efficicocy ¢20%) QCY/MHr) :
$0 3200 10 10 0.90 0.3 140 ‘5360 *$0.067
100 2700 10 1.0 0.90 .0.3 1.40 235" $0.07%
150 1800 10 1.0 090 o8 140 1850 $0.319
200 1400 10 1.0 0:90 0.8 1.40 1470, $0.153
250 1150 1.0: 1.0 0.90 0.5 1.40. 1208 $0:136
1000 ‘1.0 1.0 0.90 0.83 1:40: 1050. $0.214:
330 850, 10 1.0 -0.90, 0.83 1.40 ) $0.251.
%00 750 * 1.0 1.0 0.0 0.83 1.40 788 $0.285.
450 610 0 1.0 0.90: 083 1.40 704 $0:319;
500 .600- 1.0 1.0 _.0.90 0.83 1,40 -630: $0.356
Job Correction Factors®
. - Adjuswed: )
Distance- Produstivity ‘. Gnde Productivity Coso.
T (LCY/Hr) Oporator Matciial Visibility Efficicacy. {10%). QLCYMr.)- sneyn
50 3200 1.0 1.0 0.50 0.83 0.75 1800 $0.125
100 2700 1.0 1.0 0.90 0.83 0.75 1519 $0.148
‘150 1800 1.0 1.0 090 0.83 0.75 1013 $0.222
1400° 1.0 1.0 0.90 0.83 078 788 $0.288
250 nso (XJ 10 0.90 0.83 075 647 $0.347
1000 1.0 1.0, 0.90 0.83 (%1 563 $0.399
350 8s0- 10 10 090 0.8 015 4 $0.470
400 50 1.0 1.0 0.90 0.83 0.78 2 " $0:532.
450 €10 1.0 1.0 0.90 0.5 0.75 m $0.595
$00- _ 600 1.0 1.0, 0.90 0.83 0.75 338 $0.664
? Job Correstion Pastors:
Openwr Encﬂan =.1.00
Material Qood. =1.00
Visdiy: Fair =090
Elﬁeimey S0 minfhr «: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 SOURCE _
‘ Cat,erpﬂl’ar 16H Motor Grader |
i Speed in Miles Per Hour (Second Gear) 3.3 Miles/Hour CPH25
Il Width of Grading Per Pass 8 Peet CPH25
Feet Per Mile ] 7 5,280 Feet
|| Square Feet Per Acre. | 43,560Sq. Ft.
Operating Efficiericy Factor 50-Min./Hr. _ o83 % __lceu2s
\.. rating Costs . ,$675.5,1 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 Fé/Hour
(139,392 Ft*/Hour)/(43,560 Ft*/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.



Appendix H
Cost Estimates for Handling Wire Fencing and Electrical Power Lines
n¢ FENCING ‘ SOURCES “
Il Construction'4-Strand Barbed , Wyoming Highway Department i
. Weighted Average Bid Prices, 1997
Overall Average -
$1.15/LF
Removal : ‘' Wyoming Highway Department,
rAverage Bid Prices, 1997.
Overall Average: -
$0.68/LF
Power Line Removal
sttnbuuon mes No Charge From: Tri-County Electric.
L Transmission. Lines: No Charge . | From: Tri-County Electric

‘Note: Cost estimates for:power lme 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:are,not owned by Tri-County Electric) would be removed by “Tri-County Electric at no cost for their
salvage value.
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. ‘ Appendix. T )
‘Cost Estimate for Ripping Asphalt Using a Caterpillar D9R Dozer

- _ INDICATED SOURCE
Caterpillar DIR Dozer With 3 Shank Ripper | 1
Speed in Miles.Per Hour _1 Mile/Hour CPH 25

| Width of Ripping Pass | 3 Reet. CPH 25
Feet Per Mile | 5,280 Feet
||_Square Feet Per Acre _ 43,560 Sq. Ft.
Operating Efficiency Factor 50 Min./Hr. 0.83 % . CPH2S

%,.:rat’ing‘ 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, Transponatidg. | -$1.10 Per Hour - 1/8 of 90% of ‘DQCRG

Totil Hourly Costs 1 $125.22
Ripper Prodiictivity , N
(1.0.Mile/Houn)x(5,280. Ft./Mile)x(3 Ft./Pass) | 15,840 F/Hour
“ (15,840 Ft*/Hour)/ (43,560 Ft’/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 Acre

‘.
-



. Appendix 11 A
‘Cost Estimate for Ripping Overburden Using-a Caterpillar DIOR Dozer

Overburden Rippin

INPUT, UNIT AS COMMENT/
- . INDICATED SOURCE
{|_Caterpillar DIOR Dozei With Single Shank Ripper , . |
- Speed 'in Miles Per Hour 1 Miléle‘u‘r' CPH 25
Width of Ripping Pass 3 Feet- CPH 25
I Feet Per Mile | 5,280 Feet
I Square Feet Per Acre 43,560 Sq. Ft. ,
| operating Efficiency Factor 50 Min./Hr. 0.75 % | cPH 25
K~ Depth ' | 2 Feet __|epHas
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 PQCRG
Supervisor Transportation \ “‘ ‘$1.10 Per Hour | 1/8 of 90% of DQCRG
)l Total Hourly Costs $157.05
1| Ripper Productivity
IL (1.0 Mile/Hour)x(5,280 Ft./Mile)x(3 F./Pass) 15,840 Fé/Hour
(15,840 Fi'/Hour)/(43,560.F¢/Acre) 0.36 Acre/Hour
(0.36 Acre/Hour)x(0.75 Efficiency Factor), _0;2,7.AcrelHour
Il Operating Costs -
|L(‘$_15‘7.:05,1Hour)f(b.f27 ‘Acre/Hour) | $581.67 Per Acre

Nnte: A 75 percent Efficiency Factor was used to account for slowing, raising ripper, maneuvering and tum time.




Appendix J'

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 4 { 10 Minutes
Time to Load One 20" Séction (2 People) 20 Minutes:
.Average Haul, Dump and-Return Time 30 Minutes
" Number of Sections:of CMP Per Load 2
&%zmmg Efficiency. Factor 50.Min./Hr. 0.83 %
: $18.75 Per Hour | 'WYDOT-WDD
" | Dump Truck:(10-12 yd®). $26.52 Per Hour | 90% of DOCRG
n Caterpillar 980F Front-End Loader $57.94 Per Hour | 90% of DQCRG
! Cost-to Remove One 20" Section of CMP
| Labor Cost x Th11¢'to» Cut Q‘nq Band $3.13.
+ ((Labor Cost x 2) + FEL Cost) x Tiime'to Load 1 Section | $31.78
.+ (Labor Cost + Truck Cost) x.Haul Time 1$22.64
" Cost to:Remove One 20" Section of CMP '$57.55

(not including. dirt removal)

Note: Culverts may be sinashed and buriedin place when feasible.

“e
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_ Appendix K- »
Cost Estimates for Demolition and Removal of Railroad Spurs-and-Facilities Buildings

REGIONAL | ADJUSTED |
TASK ‘COST PER UNIT COST COST PER
. . () . | ADJUSTMENT' UNIT ($)
|| Track Removal _| 6:19/lin. ft. |- 842% 5.21/lin. ft.
Ballast Removal | 2.58/cy 1 sa2%  l2aaey
Buiiding,Demolitibn -and Disposal* >3 |
Mixture of Types __ | o.18/ | sa2%  |oasum
|| Bxplosive Demolition, Concrete or Steel | 0.18/f° _ s2m  |oasue |
Disposal, ,« o leamey | sa2% | 5.45kcy.
| City Landfill Dump Charges - $5000%n | 842% | $42.10mm
| icrete Footings and. Founditions ‘ |
{l 6° Thick With Rebar 9:65/5q. ft.  842% | 813/sq. 1.
1 Footings - 2" Thick, 3' Wide 13.15/lin. ft. 84.2% 11.07/lin, fi.
P e } s e |

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.

Costs From: 1998 Means Heavy Construction Cost Data

Based on Total Volume of Building, does not include disposal cost.
Based on-Concrete Structures-Volume Only, does not include disposal cost:

DE 3/98 34.



-Appendix L-
Abandonment and Sealing:of ‘Cased Drill Holes:and'Monitor Wells

DR]LL HOLE RECLAMATION COSTS ,
| site MCatmg ‘ | $10.007site
Smlmg Usmgdegh-Sohds ‘Bentonite Grout™?
<.500" déep: | $4.00/lin. ft.
< 1,000 deep | $6.28/lin. ft. N
.Capping Using a Pre-cast'Concreté Cap (1f nwded) : »:-$7:50Iholj¢1 | 1 N B
Site: Grading =~ L _ | '$30:007site |
Séeding - Small Sie: (15' X, 25°) | $1.00/site.

.-_ ‘ouring & Seeding - Large Sites (100" x 100 | $250.00/site
*1ONITORING WELLRECLAMATION COSTS | |
sne Locatmg ! | $’i’0;00/sifté
Removal of Top Few Feet of ‘Casing (B”a‘ckhoc & Welder) 35511,5,‘.00[&;&11' _ |

Sealmo Usmg ngh Sohds Bentonite: ‘Grout™?

< 500" deep. $4.00/lin.. ft.,
< 1,000" deep | $6.28/tin. ft
Site smooming.aﬁnd-’wpr’k) & Seeding $5.007site

‘Costs:based-on industry sources..
T Assumesatole/well sizé.of 5* diamieter.

Gassy or:artesian-wells. would require: class: G neat cement pluggmg @ $6.46/1t. for wells. up'to: 500" deep-
and $7 64lft for holes over'S00' deep.



Appendix M

Cost Estimate for Rough Grading Backfill Using,
Caterpillar DIR Dozer or Caterpillar 834B

| CATERPILLAR §34B ‘
_ CATERPILLAR D9R RUBBER TIRED COMMENT/SOURCE . -
‘Speed:in Miles Per Hour (First Gear) : ;_.‘-z;nmesmm 4.0 Miles/Hour | cpas.
‘Widih of Dozer Piiss 114 Feet. 14 Foit | cprs:
‘Feet Per Mile | 1 5:280 Feet 5,280 Feet
Square Fest Per Acro 43,560 Sq, Ft. 43,560Sq. Ft,
Operatiig Efficisncy Fastor S0 Mis./Hr. 08I% 0.83% | cPri2s

“ Operating Costs.

'$102.24 Per Hour

_‘ 90%0!‘ DQCRG o Jl

DE /98
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Labor Costs '$18.75 Per Hour $18.75 Per Hour | WYDOT-WDD
Supervision Labor Costs 1:$3.13 Per Hour $3.13 Per Hour 1/8.0£90% of DQCRG:
rvisor Transportation 1 $1.10 Per Hour $1.10 Per Hour 1/8:0f 90% .of DQCRG' _
Total Hourly Costs '$125:20 | $109.38 :
SCARIFICATION RATE L A _
1| @:0 Mites/Hour)x(5,280 Ft./Mile)x(14 Fu/Pass)' | 147,840 Fé/Hour 295,680 F*/Hour
(4.0. Miles/Hour)x(5;280"Ft./Mile)x(14. Ft.li’ass)z 1 :
1 a47:890 Femcun@3,560 Feracrey: 339 Acres/Hour 6.79 Acres/Hour |
(295,680 F/Hour)/(43,560 F€/Acre)* I
| ‘(_3._3,9' 'Acmmoyr)x(O;BJEfﬁcncncy;Fmr)? 282Acm/ﬂour ‘ "5.6'6 Acres/Hour -
(6.79 Acres/Hour)x(0:83 Efficiency Factor)’ - A
Il oPERATING cOSTS —T
(5125.20/Houi)/(2.82 Acres/Hous)' | $44.40 Per-Acre- $19.33 Per Acre '
109.38/Hour)/(5.66 Acres/Hour)’ _ L :
v Caterpillar D9R Dozer
2 Caterpillar 8348 Rubber Tired Dozer



Appendix N;

Cost:Estiiateés for Demolition and Removal of One: "Standard” Surface Water Moititoring Station

INPUT, UNIT AS |
_INDICATED __ |

COMMENT/ |

-Assumed Time'to Remove:One:Station

_Labor_

| $18.75 Per Hour

‘ WY’OT—WDD

l Dump Truck:(10-12 yd’)

| $26.52 Per Hour

e

90% of" DQCRG J

Caterplllar 980F Front-End Loader

| 90%.of DQCRG: .

? Cost to Remove One: Suiface Witer! Stanon =

: (I..abor Cost'x Time to-Remove: Statlon)

1+ (Labor Cost 4+ Truck Cost) x. Tiine: to-Remove ‘Station:
“ +: jlabor ‘Cost-+ Loader Cost) x Time:to Remove ‘Station

| s150.00
1.$362.16
| :$613.52

“ Cost'to Remove:Oné Surface Watér Station =

$1125.68

" Appendix'O

‘Cost:Estimates:for: Demolition and Removal of One

“Standard": Meteorological or Air Quality Monitoring:Site:

INPUT, UNIT &S

INDICATED

____SOURCE:

=1
.

| Assuined Time to'Reimove One Station

4 Hours

Labor .

fSlS '75 Per Hourf

‘Diiinp Truck: (10-12 yd’)

| $26.52 per Hour_

Caterpxllar 428B (2WD) Front~End Loader

90% of DQCRG .

’ (Labor Co:it x Time to;Remove Stauou)
: bor Cost + Truck Cost) xTime:to.Remove Station
i _+-(Labor: Cost + Loader Cost)“x Time:to. Remove: :Statxon

Cost to Remove One Meteorologlcal or Air Quahty Stauon =

_| $15.07 Per Hour__

$75.00
1:$181.08.
‘ »‘ft$‘l335;.2-83'

0% oFDOCRG |

1$391.36

‘ ‘t.to; Remove One Meteorological or Air. Quahty Statlon =

e ae led




‘Cost. Estimate: for Scarification of Compacted Surfaces

Appendix P

INPUT, UNIT AS COMMENT!/
INDICATED SOURCE
CATERPILLAR 16H MOTOR GRADER | -
Speed in Mxles Per: Hour. (First Gmr) | 2.4 Miles/Hour | cer2s
‘Width.of Scarifying Pass | 12 Feet | cPH 25
Feet Per-Mile 15,280 F&t | I
‘Square Feet Per Acre. 43,560 5q. Pt. | 1
.Operatmg Efﬁcnency Factor 50 Mm IHr 0.83% CPH 25
Operanng Costs $65.51 Per Hour 90%ofDQCRG
Labor Costs | | $18.75 Per Hour ‘WYDOT:WDD
| Supervision'Labor Costs: $3.13 Per Hour 1/8.0f 90% of DQCRG
i oupervmor 'I'ransportatxon . $1 10 Per Hour ‘ 1/8 of 90% of DQCRG
| Total. Hourly Costs _ 1-$88.49 | o o
SCARIFICATION RATE 1
|| @: 4 Mxles/Hour)x(S 280 Ft. /Mue)x(lz Ft. [Pass) | '1>52,1064‘ Ft/Hour I
(152 064 Ft’/nour)/(43 560 F:’/Acm) .3.49-Acres/Hour
(3 49 Acnes/Hour)x(O 83 Ffﬁcxency Factor) 290Acms/Hour
| oPERATING COSTS - |
l $88.49/Hour)/ (2:90. Acres/Hour) ..$30f.5_.l Pef.Acre
NE 3/09 ~e
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i i
, Caivuline Acepiding.
General Revegetation Activity. Yo Seciiie:
) l,’crmil»Colmnviuucm_s
|-1)_Seedbed Preparation
 Ripping. K
‘Chisel Plowing ‘ 3
Disking.___ s
Harrowing or Cultipacking $
2) Drill Seed Stubble-Mulch Mix. ,
Seed. Costs: , . , - $
Dritt Seeding. . e - s
?.\'lbwing}.’ri‘;r to Planting'Permanent: Secd Mix ] 1s

' 3) Sesding Permanent Mixes: Detail'for-each seed mix, if different seed mixes will be applied. The costs/acre for-each
individual.mix should then be proportioried on the basis of.acreage per parcels to derive:a single weighted average cost/acre.

Drill Seeding s

Broadeast Seeding , o s

"Seed Costs _ A , _ 4 S !
‘4) Mulehing . . . _ \

Mulch Purchase $ '

Hvdromulch Application ) S ? i

Straw Mulch Placementiand Crimping . v . L S

5). Fenilizer.

Fertilizer Purchase:by Defined Composition 3
Application_ $

; '6) Fencing

Construction

$
Removal_ S
Suhtotsal . $
‘7) Maintenance Operations. at: 10% -of Total Revegetation Costs: This cost.addrésses staridard $
husbandry practices:applied over thé:minimum 10-year bonding: period. such as remedial
seeding, mowing. selective weed:treatment, etc. The 10 percent figure is:derived from
historical 6perator éxperience for the Powder River Basin..
Total Reveaétation Cost: Per. Acre . ) ) 1s

TRV BTN LT



ATTACHMENT E-6-3
QUOTES AND PRICES

EQUIPMENT RATES
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integrated into the tabulation. The:budget figures distinguish individually costs associated-with:
decontamination, démolition; transportation‘and disposal costs,

September 14,2001
7.  Building Decommissioning
7L, 'I'htrﬁdu’cﬁon;an”diDmﬁip’tibna

All radnolog:cally contammated bulldmgs :and other - structures will be decontaminated-

-prior-to final reclamation to unrestricted release standards in accordance with NRC requxrements
.or:removed to the. appropiiate disposal facilities. Decontamination will ‘include acid, .and ‘water:

washdown. of structures, and’ concrete; ‘The resultmg waste ‘water ‘will be dlsposed by bnne

:<concentrat10n, and evaporation. Equlpment which is. not. decontaminated will be dismantled, and
ydlsposed in. :
uranjumn facility: All uncontaminated: foundations.will be removed,.or ‘broken, ;and burled in place

-U:S: NRC licensed .waste disposal facility, or utilized ‘at another NRC: hcensed

7.2  Budget Assumptions

The Bmldmg Decomxmssmmng Budget is’ formatted ‘with. the underlying assumptlons

Bmldmgs 51zes - were: estlmated usmg the schematlc dlagram COP Flgure 2 1-2 At the

Quahty guldehne costs to estlmate demolmon costs for non-contarmnated sl:ructures Concrete
:demolition.cost-was estimated by-local contractor: ( ee Attachment-E-7:3):

HRI assumed that 100:% of the’ bulldmgs would be. released for unrestricted dlsposal after’

‘decommissioning. - For ‘concrete floors. it was-assumed that 100%.of the.CR Satellite: would:meet

release;staridards. These assumptions were used to:détermine disposal costs.

Management ‘will be.provided:from the: site staff who. will ‘be-available:six months:after:

-restoration. No:creditiis:given for salvage value:6f any buildings:

Allrestricted and unrestricted disposal was priced at the bulkrate as shown'in Attachment:

E=5-2.

A contingency wasincluded for health and:saféty:supplies:such as:disposable uniforms and.

Tespirators..

As. shown in Attachment E-7-1, ‘the: total cost:for building demolition and removal is

‘projected to'be$98,775..



ATTACHMENT E-7-1
BUILDING DECOMMISSIONING BUDGET



‘September;14,.2001

Building and Demolition and Disposal
Assumptions.

'Chu'rchro(:kofﬁces Wiil be of 'mo‘dulér désigh:and sold?

. . Description_ CR Satellite  Cost
1 Decontamination Costs
A.  Wall decontamination ,
Area to be decontaminated. (f%) 12,167
Application rate:(gallons/ft) 1
HCl:acid wash, including iabor ($/gallon) '$0.50
“Subtotal wall decontamination costs $6,083. -$6,083
B: ‘Concrete floor: decontammatlon ,
Area to.be decontaminated:(f%) 10,491
Appllcatlon rate; (gallonslft) 4
HCI acid wash, including labor ($/gallor) 1$0.50 .
‘Subtotal concrete:fioor decontamination;costs $20,982 $20,982
1. Demolition Costs
A, Building - ‘ ,
Volume:of building. (ft%). “209;820.
Dermolition:unit.cost per WDEQ Guideling/No. 12 ($/t%) $0.15'
Subtotal. buiilding. demolition costs: '$31,893 $31,893
B.  iConcreteflooi ’
Area.of concrete floor (ft’), 10,491
Bemolition unit cost (ft3) per local estimate’ $1.20
-Subtotal concrete floor démolition costs '$12,589. $12,689
‘4il.  Disposal Costs
A Building
Volime:of building(cy) 7,771
1 Unrestricted _ .
Unrestricted disposal cost of 26.7 $/yd3 $27.00
Building will collaps:to 10%:of standing-volume 777
‘Percentage (%) on site 100 -
Subtotal unrestricted disposal costs '$20,982 $20,982
B. Concrete floor - '
Area ‘of concrete floor (ft%) 10,491
Average Thickness of.concrete'floor (ft) . 0.5
Volurne.of concrete floor (ft%) 5,246
Voluime of concrete floor (cy) 194
1 Unrestricted
Percentage:(%) 100
Volume for disposal’ (fts) 194
Disposal-unit-cost $/cy $27.00 '
Subtotal on:site disposal costs. $5,246 $5,246
. Health-and Safety Costs: o
Total health;and. safety‘costs. $1,000

TOTAL BUILDING DEMOLITION AND DISPOSAL COSTS. $98,775.



ATTACHMENT E-7-2
BUDGET BACKUP

RELEASE STANDARDS:



Limits for Release to:Uncontrolled Areas.

100 dpm/lOO om? “300 dpm/loo cmz, 100 o

‘Avemgedovernomomlhanlmz

&
b.. -Applies to:an area of not-more: than-100: cm2,

‘e - Détermined: by smeanng -with/dfy’ ﬁlter <<soﬁ .absorbent" _paper;-applying:modefate pressure:and
‘assessing the- amount of radioactive material oi the siéar.

,Decontammat:on of Fac:httes,an y
;Bwroduct Source,.or Special Nuclear Material.”

Equme Prtor to Release for Unrestricted Use. or Terminalxon of License for~



ATTACHMENT E-7-3
.QUOTES AND PRICES

CONCRETE DEMOLITION



SEP-14~2000. 14:42 HRI: ALBUGUERGUE 505-833 @777 P.01/81

i

HRI, INC.

Crownpoint Offices
P. 0.Bow777 .
Physical Addresy. % mde W ofCrownpom.t
Crownpoint, New Merico- 87313
Voice: 505 786 5845 Fw 505 786-5555
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8. Surface Reclamation
8.1. 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.

There are no ponds planned for the Section 17 site. Section 17 will be in situ wellfield
only that will feed the IX satellite on the adjacent Section 8.

8.2. 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.

Wellfield sizes and road lengths were estimated using the schematic diagram COP Figure
1.4-5. 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-6-4.

As shown in Attachment E-8-1, the total cost for final surface reclamation is $199,212.



September 14, 2001

_ ATTACHMENT E-8-1
SURFACE RECLAMATION BUPGET



Wellfield and Satellite Surface Reclamation

Description
Wellfield Area Reclamation

Wellfields rea (acres)
Disking/seeding unit cost ($/acre)
Subtotal reclamation costs for wellfield

Wellfield Road Reclamation

Length of wellfield roads (1000 ft)

Wellfield road reclamation unit cost ($/1000 ft)
Subtotal wellfield road reclamation costs

Pond Decomissioning (120)
Assumptions:

Sediment disposal of 1 foot (ft3) deep
2 Pond dimension are 120 ft x 120 ft. x 10 ft. or 1 acre footprint
Disposal of inner and outer liners
Soil below the liners is not contaminated.
Folded liner volume each (ft3).
Backhoe hourly rate (w/operator)
Buldozer hourly rate (w/operator) .

A Removal and loading
1 Equipment
Number of backhoes

Number of hours
Number of bulldozers
Number of hours
2 Labor
Number of persons
Number of hours
$/hriperson
Total removal and loading costs
B. Transportation and disposal liners & sediment
Transportation and disposal unit costs ($/ft3)
Total transportation and disposal costs 2 liners
Subtotal pond reclamation costs (2 ponds)

Revised October 15, 2010

c
2
>

102
$200

$690

3972

600
$37.75
$37.75

1
10

1
10

3

10
$15.00
$1,205.00

$3.85
$19,912.20

Total

$20,400

$3,450

$42,234



V.

vi

Pond Decomissioning (350°)
Assumptions:
Sediment disposal of 6 inches (ft3)
Pond dimension are 350 ft x 350 ft. x 20 ft. or 3 acres
Disposal of inner and outer liners
Soil below the liners is not contaminated
Folded liner volume each (ft3).
Backhoe hourly rate (w/operator)
Buldozer hourly rate (w/operator)
A. Removal and loading
1 Equipment
Number of backhoes
Number of hours
Number of bulldozers
Number of hours
2 Labor
Number of persons
Number of hours
$/hriperson
Total removal and loading costs
B. Transportation and disposal
Transportation and disposal unit costs ($/ft3)
Total transportation and disposal costs (sediment and 1 liner)
Subtotal pond reclamation costs (1 ponds)

Soil
Assumptions:
Acres of plant area
Surveys by staff
Depth of contaminated soil (in)
Percent of welifield contaminated
Soil analysis each
A. Survey costs
50 soil sample analysis
Flags, and supplies
Subtotal survey costs
B. Disposal costs
Backhoe one week
Volume to disposal
NRC disposal unit cost (ft3)
Subtotal NRC-licensed facility disposal costs
Plant area soil D & D costs

Final Sattellite Area Reclamation
Assumptions:
Area of disturbance (acres)
A. Ripping overburden with dozer

Ripping unit cost per WDEQ Guideline No. 12, App.11 ($/acre)

Subtotal ripping costs
B. . Disking and seeding
Disking/seeding unit cost ($/acre)
Subtotal disking/seeding costs
Subtotal surface reclamation costs

TOTAL WELLFIELD AND SATELLITE SURFACE RECLAMATION COSTS

Revised October 15, 2010

26797
3
2700
-$37.75
$37.75
1
40
1
40
3
40
$15.00
$4,820.00
$3.85
$113,563
$118,383
6
2
1
$100
$5,000
$250
$5,250
$1,510
436
$3.85
$1,677
$6,927
10
$581.67
$5,817
$200.00
$2,000
$7,817
$199,212
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~ 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:

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
8:00
9:50
10.00

Liner Size.

W=-BOTTOM WIDTH
Li="BOTTOM LENGTH

GALLONS
200,438
406,104
617,066
833,392

1,055,148

1,282,401

1,753,671

1,007,822

2,247,740

2,503,492

2,765,147

3,032,770,

3,306,429

3,586,193

3872127

4,164,299,

4,462,777

4,767,629

5,078,820,

"375X375

LENGTH
WIDTH
DEPTH
SLOPE

230
230

350
350

20

CUBIC FEET CUBIC YARDS

26,797

54,292

82,496

111,416
141,063
171,444
202,570
234,448
267,089
300,500
334,802
369,872
405,451
442,036
479,438
517,664
556,725
596,628
637,384
679,000

892
2,011
3,055
4121
5,225
6,350
7:503
8,683
9,892
11,130
12,396
13,692
15,017
18,372
17,757
19,173
20,619
22,097
23,‘607.
25,148



'PROGRAM TO CALCULATE THE VOLUME ‘CONTAINED WITHIN

A RECTANGULAR POND WITH KNOWN SL.OPE AND DEPTH

ALL DIMENSIONS ARE IN FEET

THE TOP OF THE POND MEASUREMENTS'ARE:

DEPTH

0.50
1.00
1.50
2:00
250
3.00
3.50
4.00
4.50
.5.00
.8.50
6.00
6.50
7.00
7.50
8.00
"8:50
8.50
10.00

W= BOTTOM WIDTH
L=-BOTTOM. LENGTH

‘GALLONS
14,148
29711
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

LENGTH
'WIDTH

DEPTH,

SLOPE

60
:60:

120

120

10

CUBIC FEET ‘CUBIC YARDS:

1,892
3,972
8,251
-8,736:
11,438
14,364
17,525
20,928
24,584
28,500
32,687
37,182
41,906
48,956
52,313
57,984
63,980
70,308
78,979
84,000

70
147
232
324
424
532
649
775
811

‘1,056
1,211
1,376

1,552

1,739
1,938

2,148

2370
2,604
2,851
13,'1»;1"1



WELLFIELD ROAD RECLAMATION
Assumptions:

1. Gravel road base removed at cost of $0.60/cy/1000 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. Topsonl applied ‘at cost.or $0. :60/cy/1000 ft (WDEQ Guideline No..12, Appendix C, surface grade: level ground)

6. Stnpped topsoul average depth = = 0.67 ft, average width = 25 ft

7. Discing/seeding cost of $200/acre

Costs per 1000 ft of road o _ .
Width (ft) Thick (t)  Yd3 $/Yd3  Total
‘Road basé 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
Disking/seeding 25 0.6 $200.00 $114.78

TOTAL WELLFIELD ROAD RECLAMATION $690.28
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ATTACHMENT E-8-3
‘QUOTES AND PRICES



DISKING/SEEDING:
Assumption:

1. Based.on-actual:contractor costs

TOTAL DISCING/SEEDING. COSTS PERAACRE: = $200.00
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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 Section 10 Contingency/Profit is $1,792,017.



10.

Revised October 15, 2010

Summary
HRI CROWNPOINT URANIUM PROJECT
Financial Assurance Plan for the Unit 1 Site
Summary
Contingency/ Contingency/
Category Project Total Profit 15% Profit 25%
Groundwater Restoration $8,542,567 $1,281,385
Groundwater Stability Analysis $216,240 $32,436
Well Plugging $2,304,044 $345,607
Equipment Removal $62,019 $9,303
Wellfield D & D $195,161 $48,790
BuildingD & D $98,775 $24,694
Surface Reclamation $199,212 $49,803
fTotaIs $11,618,016 $1,668,730 $123,287 I
(ContingencylProfit $1,792,017 |
[ Total Surety $13,410,033 |




