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CHURCH ROCK SECTION 17 - RESTORATION ACTION PLAN

A. INTRODUCTION

The following summarizes the Restoration Action Plan for the Crownpoint Uranium
Project Churchrock Section 17 location1 ("RAP-17"). Shown in Attachment A-i, the estimate
puts the costs of restoration by an independent contractor at $5,396,075 over a three 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. The Section 17
site is an extension of the Section 8 orebody and will be mined in sequence. There will be
overlap in the mining and reclamation of the Section 17/Section 8 locations and the annual surety
review completed pursuant to LC 9.5 will necessarily accommodate this overlap. For example,
restoration will become completed in one area of Section 8 (and the surety amount reduced)
during the same review period that new mining is undertaken in a portion of Section 17 (and the
surety amount increased). The RAP-17 assumptions and resulting cost calculations are based on
the project being a stand alone one. Because the overall surety amount will be a function of the
amount of completed restoration vs. new production at both sites, a surety-funding schedule2 is
impossible to project at this time and will not be included in this report.

Consistent with the overlapping nature of the two mine plans, the RAP-17 budget
projects redundant periods of management personnel costs during stability monitoring and
decontamination and decommissioning ("D&D")3. In the event that mining and groundwater
restoration were completed in Section 17, then Section 17 is where the final stability monitoring
and D&D management costs would be realized4 . At this time HRI will leave the redundant costs
estimate in both the RAP for Section 8 and RAP- 17 to serve as further contingency.

The RAP encompasses the full cycle activities necessary to:

* Restore the groundwater at the Churchrock Section 17 site to levels consistent
with those described in License 5 Condition 9.3 and the COP 6.

* 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.

See COP Figure 1.1-3
2 See Churchrock Section 8/Crownpoint Process Plant Restoration Action Plan, Nov. 17, 2000, § F.
3 I.e. since Section 8 and Section 17 activities will overlap there will only be one final stability/D & D
period at the end of groundwater restoration activities for the two. See Attachment E-2-I.
4 I.e. Section 8 stability and D & D will be managed by the same personnel that are providing oversight of
groundwater restoration in Section 17.
5 The "License" that is referenced throughout this RAP- 17 means the U.S. Nuclear Regulatory
Commission Materials License SUA- 1580.
6 The "COP" referenced throughout this RAP means the Crownpoint Uranium Project Consolidated
Operations
Plan, Revision 2.0, August 15, 1997.
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Surface reclamation, decommission and obtain release for unrestricted use, of the
surface and revegetation of restored well fields. When accomplished, the land is
returned tits orginalpre g ue.

There. will be no costs associated with radiological decontaminationr of buildings, process
vessels, satellites, andzauxiliariystructuresat the Section I7 location because the site hwillserve as
wellfield only and feed the Section, 8 satellite (Le. there will be.:no buildings, process vessels,
satellites, and awuliary structures atfthe.Section 17 location),Y

The RAP-17 has been compiled with the absence of actual-development in the field that
would normally be used, asujusction for the basic assumptions. The greatest p6tential for
naccuracy that may result from the absence of real informationis in lthe mine'area, where' actual

-drillingwill 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 areý realized.

The sequence of mining activity and the resulting.shedule for production and:.restoration
may also differ from what-the RAP-17 budget reflects. Based on HRI-s ability to obtain economic

'uranium salescontracts, production rates and the overall groundwater restoration schedule:.may
be more or les.sthan what is expectcd,

The results of the requisite restoration, demonstration for Section'S described inIC 10.28
-and COP '10.4.4 may have a significant effect on groundwater restoration, costs. An increase or
decrease ini demonstrated pore, volume, requirements- -will have a, proportional effect on
groundwater restoration costs.

HRI's submittal- presented herein employs assumptions.that are based on best professional
judgment given the data that is currently available. It is a fact that the detail oftthe RAP-17
budget model exceeds the ability.to predict precise field :conditions. Necessarily,, the accuriyof
the budget assumptions willimprove as operations proceed. The annual review required byLC
9.5 Would provide the iterative format by which NRC ,cancontinually update the surety amount
that results from the newly available information.

B. SURITYBOND.FORMAT

See the Churchrock Section 8/Crownpoint Process Plant Restoration Action Plan, Nov.
1.7,.2000, Section B forthe.SuretyBond format,

C. STANDBY TRUST.AGREEMENT

See the Churchrock Section 8/Crownpoi't Process PIant Restoration Actiont'Plan, Nov.
17, 2000, Sbeion-,C for the, Standby Trust format.
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D. CONSOLIDATION OF STATE, EPA AND NRC SURITY INSTRUMENTs

In addition to being crafted tocomplywith theNRGCcriteria, HRI's proposed Performance
GuaranteeBond is designed to, address.the New Mexico Environmental Department's (NME1Ds)
.restoration and reclamation requirements, and U.S. Environmental Protection. Agency (USEPA)
Underground Injection Control Criteria. These multi-compliant sureties will require multi-agency
concurrence. The Bond examples shown in Appendix A -are designed to be consistent with 10
:CFR Part 40, Appendix A, Criterion 9 (Financial Criteria) which clearly allows for consolidation
of State and Federal financial. or surety arrangements; established to meet restoration, reclamation,

and decomissioning costs provided that "the poition Of ,theý surety which covers the
decommissioning and. reclamation of the .mill, ,mill tailings. site and, associated: areas "is clearly
identified and committed for use in, accomplishing .these activities." Absent a. mill ,or tailings,.
essentially all of the process facility, wellfeld, and ancillary.components of the, operations would
be. subject to the decommissioning requirements., of both, the State of New Mexico and/or U.S.

'Environmenta ProtectionAgency.:and the .NRC.



ATTACHMENT A-1
SUMMARY



Rev. October 15, 2010

HRI CROWNPOINT URANIUM PROJECT
Financial Assurance Plan for Churchrock Section 17

Summary

Contingency/ Profit Contingency/ Profit
Category Project Total 15% .25%

Groundwater Restoration $4,089,818 $613,473
Groundwater Stability Analysis $56,000 $8,400
Well Plugging $474,648 $71,197
Welifield D & D $58,879 $14,720
Surface Reclamation $7,153 $1,788

ITotals $4,686,497 $693,070 $16,508

lContingency/Profit $709,578

ITotal Surety Proposed $5,396,075
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E. COST DETAILS FOR RESTORATION AND RECLAMATION ACTIVITIES

1. Introdiucion

RAP-17 contains details concerning cost basis figures and assumptions, calculations
.andor methodologies used inderi:ving cost estimates, referenc, for the Mfll cycle, groundwater

restoration, well plugging and. abandonment,, surface decommissioning And reclamation, closure
and ultimate license termination., This information is&designed to be descriptive-enough for the
NRC staff to determine the acceptability of HRM!s proposed costC figures; 'and' is! based :on aýn
ýindependent contractor performing the decommissioning and reclamation work7 .1in1 accordance
with 10 CFR Part 40, .Appendix& ACriterion 9, HMU reviewed Appendix E of the NR0's draft
"Standard Review' Plan for In Situ Leach Uranium Extraction License.Applications' (NURG-&I
,569, dated 'October 1997), and Section 4 of 'the NRC's "Technical Position on Financial
Assurances for Reclamation, Decommissioning, :and Long-Term Surveillance and Control of
Uranium Recovery. Facilities" (dated October 1988) for examples of acceptable "levels of detail"
for costestimates pertamiig to this surety plan.

HRI used two different budget formats! to. present.the closure costs ei s in RAP -1'7.
Costs for groundwa restoration (2) were estimated -over time as. an. operational budget. Final

decommissioning costs including analytical stability,, plugging, and labandonment, wellfield
decommissioning, and surface reclamation (038) were budgeted on a. lump sum basis. In both.
,formats MU deovelopedArthe cost estimate from the bottom -l up. -using the best available cost
estimate orquotefor the individual component (s) that, were. considered' HIM also called onthe

operation management-resourcesof URI; Inc., the sister companywhoý is* the oldest! uranium in
situ leaching company in theUnite•dStates.

• Costs havebeen estimated using standard budgetary techniques as.would be done by a indepedent contractor., In
addition, HRI has included a subtotal category entitled "contractor profit" that included, 15% of the total cost for
groundwater restoration, groundwater stability analysis, well plugging and equipment-removal and.25%'of the total
coost for wellfieldD &D, buildingD &D, and surface reclamation.

UR1I, Inc. is a wholly owned'subsi diary of Uranium ResourcesInc. the parent~to HRI, Inc. The firnhas b eenin-
the business of ii:situ leach uranium recovery since 1977-.
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2. Groundwater Restoration

21..- 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 is an appropriate budget interval because ongoing operational :cost
such. as labor, electricity, reagents, replacement equipment etc. are. paid out ofcash.ona: 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 weilfield'has-been demonstrated as stated in
COP Section 10.4.4.

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

RO and BC will be. used to treat water during production operations- and be used for
,groundwater restoration conducted in the pilot. demonstation and duringconcurrent restoration
that will -be ongoing with productio-n activities. Becausethe cost of restoration equipment such-as
welifield pumps, ponds, the RO unit, the BC unit,, laboratory equipmen,: trucks, and field
.equipment must be incurred for production process operations, they ýare assumed to be
operational capital and are not included .,as capital requirements in. any of the:R'AP 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 712,913,000 gallons of water to size
duration of the restorationprogram against the. projected nominal equipment capacity. Rows 21-
42 of the restoration budget is a monthly calculation of Water treatment capacity that has been
cumulated over the term of restoration and compared with the required nine pore volumes, of
treated water. It., is nominal equipment design capacity that is needed to process: the requisite
galonage 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 majority of dissolved "ions" are
filtered from the wastewater, and concentrated into a smaller concentrated brine volume. The
resulting product water typically meets, or exceeds drinking water standards, and during
restoration activities, is reidjected back into the wellfield further diluting the underground mining
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solutionsi-toward' baseline quality. Forthepurposeofthis:budget model, the concentratd brine
stre, representing 20%rof the:.feA volume will.be disposed .by bhneconcentration (a form of

,distillation).

Osmosis is;a natural process that: occurs in, all livingclls. Withan appropriae semi-
:permeable membraeA asa barrieri to solutions of diffeing, con; n s, larally o g
,osmoticvpressure forces pure-water .from the dilute-,solution to pass through. the membrane, and
dilute the more concentrated solution. Thi I process will continue untielequilibrium exists between
the two solutions..

Reverse osmosis O(R.DO) is a reversal of the natural osmotic; process. By, confining a
:concen.tratedsolution against a sm permeable membirane, and applying reverse pressure on the
concentrate greater than-the naturally occurmrig osmotic pressure, water will move across the
membrane. ("product water"), and out. of the original concentrate, resulting in an even more
concentrated. solution ('brine"). The membrane rejects, the p,,sage of the m•jrity of the,
dissoiVed •solids while permitting thepassage ofwater.

Post-minrng solutions froma-depleted~mine area• wi be :treated with anariti-scalent Which
!:is the, only chemical pretreatment budgeted. The sol0Ution may net be bulkfilltred across sand
filters to remove allt solids greater than', 30 microns., Cartridge filters, will then filter out the

9rem solids great than 1 micron..The solution at this point iS r6ladyfor the reve'rsepsmosis
process. To acheve reverse osmotic purifiction- te pretreated solution is pr ed and

directed-to the first step of a:two-stage reverse osmosis process. Approximately 60 percent ofthe
total feed volume wil.be converted to produptwatermin the fst stage. The brine:water ofthe first
sae willithen, acts the feedtfor the second stage, w'hicyields an overallproduct-to brine ratio
,of4:1. The brine generated will, be flurther treated and reduced by. brine concentration.

The.ROMunitwas sized to operate at anominal9 capacity of0580 gallonsrperminute. This
des ra has been utilized by URI at similar ISL facilities with excellentiresuts,. Ad4itionally

theszg is optimal because it will.: alow concurrent restoration to proceed at approximately the
same. .rate production. weilfields are deplted. (I.e. withý m and, retoration going., on
concurrently restoration and mihnigwillproceed, at ýsiniar rates).

RO treatment, operating and maintenance costsu are included wifhin the 0. & Mbudgetfin
Attachent E42-1.

2.3. Brine Concentrator"Equipment.Description

A. brine concentrator Will-, bei. used for" final reduction ofliquid waste. The, RO reject
stream will be treated with la vertical tube, falling film. vapor compressor evaporator followed- by a

9 RAP-I,7s nominal capacty is an estimat~e. HRJwill delwith capac Iity variances t Ihat result from ~equpmn
efficiency,.orýdowntime by incesing ordrsing theequipment size.and posiblyadjusting surge'capacity. For
example, ifactual operatngresultsindicate thatR O.'equipment downtimeris 5% then increasing the equipment
desigircapacityfrmn.580 gpm to6610 gpm would allowthe average throughput to remain thfesame. Atbthis stage it.
isvimsle for HUI to anticipate and adjust for:evmey operalional.variable that may arise in the fure.
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steam driven rotary drum dryer'to, achieve zero liquid discharge (dry'sol•ds), The solids will, be'
bulk stored andshipped to;an 1,e2- roduct facilitV for disposal.

Brine concentrationis aprocess 'that -can, process, awastewstream iinto deionied water. and
.solid sluny. Electrical utilities inhthe .Four COrers aea and paper, and pulp companies have

employed thistechnology f6r decadestoIandle their waste streams. T7heprinciple behind ,thle
process is based on, the ideal Carnot cycle where anainitial fixedvolume of concentrated brineis.
heited to boiling temperature. The steam vapor created is mechanicaly compressed; resulting in
a secondaty steam vapor whose temperature is. elevated (15-20 degrees) byithework energy used

,during'zompression. Distilled water is condensed from the secondary steam.yapor onto internal
'heat exchangers. Theheat loss du' condensation istransferred to thecicul• t brine b on ,the'

opposite side of.theheat exchanger. The- brine's temperature is raised, maintainingithe internal,
b6iling enonment'. his.,source of heat sustainsthe crea•ion.ofpr y seam used to feedte.
compressor. The cycle is continuous to long as energy is addedrat the compressor stage. The,
electrical power used incompressing, and elevatingthe temperature of the primary steam vapor,
produces_ di product watr Te resultant hper-concenatedbrine allowsslid prcipiate,
•inc the forof common salts as determinedtby .te solution~s'limits for solubility. Typically, .forioith,-fomso: slt a, et
-each. 1`00,gallons: of waste brine treated, 9 gallons of disiiledewater. and .2'gallon of sluirry solids
are fobred.

ThevBC -was sized to accommodatelthe anti cipated brine that the RO:will produce.

BC costs are included within the O & MMbudget iin Attachment E-2-l-.

2.4A POre Volumestand Flair.
Restorationequipmetcapacity ds ' couple with t ftherestora.Ion operations

,budgeted hereIn i•• a -uction:of the quantity ofwaerthat will be processed dn restoration
-thatis calculated in this kRAPby using- the pore.volumeunit of measure. The term'b"pore volume"
( Iis, &a term of coiivenienceithat hasbeen, conceived by the ISL ýidust-ryto describethe•eqantity

-of freewater in, the, pores of a given volume of rock, The units are provided in gallons&. PV's-
provides aunit of reference that a, miner can use to describe the amount f circulation that is

.neee to. lch anore body, :or dscxibe thetibes water mutbe flowedthrougha of
depleted oretoachieveorestoration. P 's ,provide a way that a mai can takesmll-scale studies,
such.as;studies ini the: laboratory, .and scale these studies.up. to field level, ortto compare piloti scale
studies10 to commercial ,scae. "Hence they provide, a miner with an important technique. for
calpcating !SL project economics and restoration:,costs.

PV's are calculated by deermining the three' dimensional volume ofthe rock (that islso
"the. ore.ý zone) 'and multiplying .this number by the6.percent' pore space. R used the ,"ore area"
method to determine porevolumes' ,, where the extent ofore, of given grade within a mine unit is:

1°'0Le. such as the, Section 9.PfotL SeFEIS p. 4-3 7.
".n Differentoe rhave used•iffernt:mmehods toddIeterine the volume of the ore zone. Forvexamope, someuse-
te "Pen dhod" whefe parnemdimensionsAaxe used; to determine the, area of theormez6 athen tie area: is
multiplied by sr"'tckssto determine the vou0~ oh*ckib.the five spo The pore volumeof the fv pti
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outlined and digitized to provide the ore area12 . This area is then multiplied by the average ore
thickness to provide the three dimensional volume of the ore that is to be leached. This volume is
converted to a PV by multiplying the ore volume by the percent porosity and then converting to
the units of measurement (i.e. gallons). Table I below shows the PV calculation for the
Churchrock Section 17 location that was used as the assumption in the budget model13 .

Table 1 - Churchrock Section 17 Pore Volume Calculation

ZONE Ama(fa) Tk (ft) Vol (03) Per I gal PV W) H-PIF V-PIF IC7V(dI 9XCPV
D 123.023 7.5 922.673 0.25 7.48 1725398 1.5 1.3 3,364,525 309280727

UUPC 22.665 8.5 192.653 015 7.48 360260 1.5 13 702,507 6,34566
UPC 113,140 7.3 825.M2 0.25 7.48 1544,474 1.5 1.3 3,011, 7

25 27.105.521
LPC 50,751 8 406.008 0.25 7.48 759,235 1.5 13 1,480,508 13,324,574
UA 36,220 5.6 202,832 0.25 7.48 379V96 1.5 1.3 739,627 6,656,642
LA 161,163 8.2 1.321.537 0.25 7.48 2,471=7 1.5 1.3 481,983 43,370 849
UB 160,090 9.1 1,456,819 0.25 7.48 2,724,252 1.5 13 5,312.=90 47,810614
LU13 186,430 8.5 ,4,655 0.25 7.48 963,305 1.5 1.3 15,77,444 52,006,000
LB 175,981 10.6 1,865,399 0.25 7.48 348 95 1.5 1.3 6,82,176 61,219.584
UC 181.120 9.1 1,648,192 0.25 7.48 3082119 1.5 1.3 - 6,010_132 54,091,189

ULC 107,214 6.8 729,155 0.25 7.48 1 63 33 1.5 1.3 2.658,500 23 926498
LC 169,010 6.5 1,098.65 0.25 7.48 2054 17 1.5 1.3 4,005,917 36,053,255
UD 1427694 8.6 l1227168 0.25 7.48 2.294,805 1.5 1.3 4,474,870 40.273.826
MD 75r350 11.2 843,920 0.25 7.48 1,578.130 1.5 1.3 -. 354 27,696,189
LD 170.394 11.2 P08,413 0.25 7.48 3,568,732 1.5 1.3 959027 62,631,245
UE 265,391 10.2 2.70Q988 0.25 7.48 5,062,068 1.5 1.3 9,871,032 8%839.=
LE 361,312 7.7 278102 0.25 7.48 5,2531 1.5 1.3 10,1

9 3 6  
91.304.428

TAIS 2,501,9481 21,722,900 40,621,823 79.212.556 712.g13000

Explanation of Headings:

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

'Tlare" factors or pore volume increase factors are multipliers that are commonly used by
the ISL industry to account for leach solution outside of the specific boundaries of the calculated

calculated by multiplying the volume of rock by the percent porosity and then coverting to the units of
measurement (i.e. gallons). The total PV of a mine unit is calculated by adding all the five spot patterns in the
mine unit. This method works well for existing ISL operations where the ore had been fully delineated and
wellfield installed such as the existing projects in Wyoming.12 Future wefield patterns will be constructed within the ore that is economic at the time. Patterns will be a subset
of the overall "ore area".
13 Testimony of April Lafferty, May 23, 2001 ¶ 21, Lafferty states that HRI does not use site specific data. As
tabulated above HRI data is site specific and is based on a zone by zone analysis of the area and thickness of the ore
body based on information derived from exploration geophysical logs. This type of analysis is far more detailed
than the general method suggested by Lafferty where she uses the area within the monitor well ring and concludes
that an additional 13 months or 25% more time would be required to conduct groundwater restoration. Lafferty's
analysis would have an operator post surety for the reclamation of water that has not even been affected by
leaching.
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ore PV and are generally accepted increases14 that should be recognized in costestimates.. HRI
uses porevol0ume increaserfactors ofl-ý.5for horizontal and 1.3.for vertidals. Hofizontal.,increase
is cakculated by multiplying the, measured or mapped area of the ore, in plan, and multiplyingithe
actual area by 1.5. This yields the affected horizontal 'area.. Likewise, vertical increas e is
calculated by multiplying the measures average thickness of the 'ore. by 1.3. Tlis. yields the
affected vertical area. Multiplying the affected.hofizontal times the affected vertical'by porosity
.provides the affected pore volume for the, surety cost estimation. This number is in -turn
multiplied by 9 to determine-water treatment and disposal volumes that are entered into the model
-to• calculate cqOst. The '1.5 for ho0iontal and 1`3 for vertal porevolume ince factors have

been. calculated by URI engineers based on operating. experience at other restoration
demonstrations and commercial operations and have been. adequate, for monitoring and, reporg
restoration progress at- other operations. During the ChurChrock restoration demonstration that

tisgdescribed inLC 10.28, HRI will user these factorsto measurethe number of pore volumes that
are processed duing restoration.

The methods utilized in the RAP to calculate pore volume and adjusted pore volumes are
.consistent with the,methods used for the Mobil Section 9 "Pilot. in New Mexico, which in turn
were the basis for the NRC evaluafionin the FEIS, and are consistent with the methods: used by
HRI throughout the CUP licensing. process, and for HRI's submittals during the Subpart. L
hearing. HIM methods ..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 applied throughout the NRC licensing process and this.Subpairt L proceeding.

HII presented the NRC with the Summary'Report for the -Section. 9 In. Situ Leach Pilot1 6

:as a, part of the:License Application support materials because the Pilot was a. substantial- field
demon.stratioon, and prodvided empirical results]7,- for the ISL development that is:proposed for the
CUIP., This Report was a compilation. of the information friom Mobil Oil Company's files and
records that were, developed when 'the Pilot was. cnducted. HRI. utilized. actual pattern
dimensions and the actual number of gallons processed during the restoration to compile the
summary report.

4,7Flare, outside of the orel zone is the norm. In the subsurface water move in a radial patter frorm injector to
extractor in its path, across the target, ore; By choosing patterns.carefully flair is minimize& However,, asan
expected component, of ISL mining the flair factors, are -included in the bonding calculation as a delileate cost
,contingency. Thereissa limit on acceptable flair, the horizontal monitor wells. If fluid is detectedin the horizontal
monitor wellsit'is -no longer simply flair, but then becomesanr excursio•n An excursion .reqi immediate,
coective acidonto drawitbac tothe mine zone or the bonding mu beincreasd!ftocomvente for'the.in'cr
inr on cost (,__ L.C. '10.13which requiresa bondincrease if conrctiveactionis:not completed in60 days)
13 Combined-pore volume increase factor.is 1.95.
!6 See;Pelizza Affidavit January 19, 2001, Attachment 1.
'7The. Section.9 Pilot dataý provide actual ore zone dimensions, and gallons. processed, so thatactual pore-volume
can be processed. ENDAUM witness Lafftity Testimnony May, 23ý 20 -1'¶14.specifically recognizes the-importance
of knowing the quantity of water removed from the~formation in calculating pore volumes".., if:the flair factor
were.icrased,. the number of LpoM Volumes requid should be decreased. Thisscenario may be:true onlyif the
total gallons of, impact groundwater whereknown." The value ofthe. Section 9 Pilot, or :any demonstration, is
that it'provides known, variables to the equation that allows'porevoume incrae' factors t6 be. assigned. GiOe
simila minin technology and geology, the pore volume actors from a demonstration, such as the section

9 Pilot, canbe.applied to an analogous site such as the ChurchrockSection 1716cafibn.
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The cumulative restoration analyses in Attachment C of the Summary Report show that
59,173,469 gallons during restoration of the Section 9 Pilot, which equated to 16.7 adjusted pore
volumes. Table 2 shows how the adjusted pore volume was calculated using the pattern area,
screen thickness, porosity, a horizontal 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 determination that 9 pore volumes would be required for surety
calculations". It is important that HRM continue to use the previously evaluated pore volume
increase factors in the RAP, and in future restoration analyses for the NRC, so that can projected
and actual performance and costs can be-measured consistently.

Table 2 - Section 9 Pore Volume Calculation

ZONE [ ftlTk(ft)1 Vol(fP3) Por [a3 PV(gal) jH-PIFjV-PIFj CPV(al)V • I -
5sfie 1 40,4881 24 1 971,712 0.25 1 7. 1 1,817,1011 1.5 1-13 3 543,3471 ,59,173,4691 16.69

Explanation of Headiuip:

Area - Area oftut offspade minerdizao.
7k - Thicknes of cut offga minera o
Por - Estimated porosity ofthe rock.
FV ,SwrigMt pm volume without any conetion.
H-PIP - Horizontal pore volume imncease factor.
V-nF - Vatical pin volmne me fator.
CPV - Created pm Voimm

HRI has presented similar pore volume estimates during the license application review
process. Specifically, in response to NRC Request for Further Information, Question 59, August
15, 1996, pertaining to Ground water Consumption, HRI supplied NRC with a pore volume
calculation for the Churchrock Section 8 site that was similar to the one presented in the RAP
Section 2.aP"2 . 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 FEIS21. HRI's proposed
pore volume increase factors are consistent with those, which had been systematically evaluated in
the FEIS22. The FEIS has been found to be adequate for the purpose of licensing the Crownpoint
Uranium Project.2

In summary, HRM 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

' See FEIS p. 4440
'9 Based on professional judgment, HRI MU rae the estimated.porosity from .21 in Q/59 to .25 in the RAP. This
resmlted in a more conservative estimate in the RAP. All other factors are the same.
20 See RAI Q1/59.
11 See FEIS pp. 4-57 through 4-60.
22 FEIS p. 4-122 used a combined horizontal and vertical pore volume increase factor of 1.95. I.e 1.3 (HDF) x 1.5
(VDF) = 1.95.
23 See COMMISSION CLI-0O-04.
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NRC used in the FEIS impact evaluation, and that was placed into evidence by the HRI in the
course of the Subpart L hearing process.

As an additional test for reasonableness of HRI's cost estimate, Table 3 below compares
important project variables for PRI's Highland Uranium Project in Wyominge against similar
project variables for HRI's Churchrock 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-17. Reviewing the
data in Table 2 in the context of number of wells, acres of wellfield pattern, years of operation and
throughput 26, and number of satellite locations, the PRI Highland project exceeds the size of the
HRI Churchrock project by a significant amount. The PRI Highland adjusted pore volume is
about three to four times greater than that estimated by HIRI for the Churchrock site". In the
comparative measures of S/acre wellfield, or S/pound produced, HRI proposed surety amount
exceeds that of PRI. In the comparative measures of water process cost in $/ m gal., HRI's
proposed surety amount is slightly less than PRI2'. It is also worthy to note that HR[ estimated
Comparative PV size (mm gal.) /acre wellfield is much greater that PRI, most likely because HRI
use of pore volume increase factors is conservative when used in combination with the ore outline
volume assumptions.

Table 3 - Comparison of Key Project Variables and Reclamation Costs

Project Variables PRIe HRI Section.17
Number of wells (all) -4141 -276
Acres of welnfield patterns -189 -2830
Years of operation 13 4.5
Cumulative production (mm lbs. U30%) -13 -3
Nominal throughput (gallon per minute) 9000 4000
Number of satellites 331 0
Number of pore volume's used in surety estimate 6 9
Size of adjusted restoration volume (billion gallons) -2.71 -. 713
Comparative PV size ( mm gal.) /acre wellfield 14.3 25.5
Restoration estimate (-mm $) $21.12 $5.1
Comparative /acre wellfild $111,751 $182,142
Comparative S/mnd produced $1.63 $1.70
Comparative process cost $/re gal. $7.79 $7.19

2 See Testimony of April Lafferty, May 23, 20011 11.
25 Mr. Ingle Testimony of December 19, 2000, p. 3 1 states "there is considerable relevant and analogous uranium
ISL restoration experience in Wyoming to draw from to develop credible cost estimates".
26 Throughput needs to be viewed together with years of operation. While the Highland per minute throughput is -
2 times Chr'chrock, operations have been conducted for many more years. Therefore, more mining has been
conducted by PRI at the Highland site than is reflected in the design process capacity.
27 As stated in 5 above, it is anticipated that if HKI was to use wellfield patterns rather that ore boundary areas then
the pore volume and adjusted pore volumes would be smaller and more proportional to PRI when compared to well
field pattern acreage.
28 Dr. Abitz Testimony dated May 23, 2001 continues to describe reasons to use unit groundwater costs from the
Fernald site. It is more appropriate to use a similar NRC licensed ISL facility.
29 Actual from information provided by PRI staff.
30 Estimated from COP 2.0, Figure 1.4-8.
31 PRI costs include the D & D of the also include the mother plant.
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.2.5. Treatment of -Mine Workings

Mine, workings will. not affect groundwater restoration volumes.12 Aside-f om the;reduced
restoration requirements in the mine workings described in the paragraph below, ýthel quantity of
water that will be processed during restoration of the. mine workings.Will be less .than the! volumes
produced during restoration of native-undisturbed ground given the following factors:,

a Porosity used in, native (unmined) formation sand- iS,25 percent.
0. Restoration pore volumesi .native formationiis:9
.0 Porosity-in-mineeworkings is I
• Restoration pore volumes in mine workings is 1.

The interaction. of lixivint with rock matrix "in the. mined' sandstone shouldl requires
,additional flushing during restoration as compared to the mine workings:, which contain only
water. Also, ,as described below, the'baseline-water quality of the mine-workings is considerably
worse than that, of the native formation sandstone at some distance from the, mine, tunnels. Thus
nine-pore volumes of restoration iS.,shown for native formation sandstone and one pore volume
for the -mine workings.

In the case ofmine workings, the water quality target during restoration. operations will. be
changed because conventional mining processes have both chemically affected the mine-water and
mechanically altered the host rock. In fact, historic. conventional mining activities have resulted in
considerably more extensive' mechanical degradation (through excavation) of the formation sand
than would occur. from the proposed in situ leach.-activities. Geochemically, 6xidation due-to
dewatering and mine ventilationhas resultedlin pre-in situ mining water quality which is similar to
the projected leach solution (see Table 4-below). Therefore, the restoration target Will be higher
for the mine -workings than for the native formation and less restoration will be required.
Additionally, since the rock matrix has, been ;removed in the-existing mine: workings, ,theý expected
water/rock geochemical interaction .during. restoration will be elited, or at least virtually
,eliminated, and, only a singles- pore volume of water will require extraction: and/or processing.
Given. the nature of the restoration target goal' and the lack, of-natural rock to equilibrate with
,restoration water, the one pore volume assumption is reasonable..

Because one -pore volume is-a reasonable assumption for restoration in the-workings, and
the porosity is 100 percent, the total volume of water that will be extracted .and/or processed from
the workings is approximately 2.•9millibn cubic feet or.22 million gallons (the. same volume as the.
workings). This-same volume of formation sandstone, if it had.not been dewatered and excavated
by conventional mining at 25 percent, porosity and nine pore volumes of restoration would be
approximately-45 million gallons. Using a-horizontal pore volume increasefactor of .5 and a
vertical pore: volume increase factor ,of S.3 will increase the quantity-. of water used in the
,restoration -cost. estimate to 96.52 million gallons or morelthan four times what would be used-if
the workings were broken out- separately.

32 S~ FEIS'p. 447-.
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HRI's estimate-in, the: Table, 1 Churchrock Section 17 Pore:'Volume Calculation will treat.
the mine workings as natural rock. The workings will be subject to the same pore volume
increase factor and 9 pore volumes of circulation will be used. For the. reason 'stated above; this
wigve a greater quanityof water for restorationý osesN and result in a higher cost estimate
than ifthe Workings were broken out and treated sepakatel'y.

2.6. Ground Water Quality

Once the economic: recovery limit of a miner area-is reached,ý lixiviantinjection is stopped,
and the affected ground water is treated (restored) to return the quality of water to regulatory
standards. The Churchrock Section-,17 location is different that the adjacent Churchrock Section
8 location in that itfhas already been, subject to conventional underground mining ( _te,2.5 above).
This has affected water quality-in the mine zone-as most, notably seen-in Total Dissolved Solids.
As shown in Table 4 below, TDSI in the Section, 17 portion of the Westwater Canyon Aquifer
(".,OCR" samples below). exceeds those found in the adjacent Section 8 portion of the Westwater
Canyon Aquifer., In fact, TDS inf the mine zone moe, closely represents' that Toundd .i- HRI core
leach:studies and the nearby. Teton Pilot test. The uranium values in, the in the:Section, 17 portion
offhe Wýstwater.Canyon Aquifer ("OCR'"samples'below) excee&4?'the .44 mg/I 1 OCFR.Part 20
secondary restoration goal35 in three of'four sample locations as compared to the uranium values
in'.- the in the Section 8 portion of the Westwater Canyon Aquifer ("CR" samples, below) exceed36

the .44 mg/Il OCFR Part 20 secondary restoration goal in twoof four sanplejlocations. In both
cases these urani rum values would be treated as baseline3 7. In the case-of Section:8 the uranium is
naturally occurring because of the proximity 'of the uranium orebody. In the case of;Section.17
the current waterquality (both dissolved solids: and radionuclides) is& the result of conventional
uraniumh= minig Which falls outside the Commissions authority38 and in future ISL would be.,
treated as !baseline.

33 The groundýAter :dafta that has been. collect to dat is Mot intended to itplace the more detailed
charat tion that isrrequiredbyL.CQ 10I2I' & L.C. 10.22'before injection begins. The existing information does
provide a pictre of the qualityof grodwater'in the mineralized portion of the, Westwater, Canyon Aquifer, at the
Chchrock Section 17, & Section 8 sites.
3 See Dr. AbitzTestimony dated May 23, 2001,'¶10..
35ýFEISp. 4-27.
36 Table I of.Dr. Abitz :Testimony dated- May 23, 2001 'mitsthe baseline data for baseline well CR4, and.
mistakenly descrbes .CR3 as ore zone well when itis-actilly completed in the'tRbapirFornaftio Using'this
incorrect'data ,he concludes "Perhaps Mr. Pelizza thinks that the high uranium levelsmeasured in the post-
undergrud miningwaters assoca•with the Old' Church 'Rock Mine in Section 17 are.partof the.pre-minhing
conditions at Sectirn8. Clearly; higher uranium concentrations measured at the Old Church Rocký Mine workings:
are not indicative; of pre-mining'conditions below Section 8." The sample data' from CR-6 AND CR-8 (both,
Secton 8 Westwater Canyon baseline wells) provide strongevidence -thatthroughoutthe Churchrock mineralized
zone, uranium concentrations may exceed the .44 mg/I10 .CFR Part 20 secondary'restorationtgoal. All. fourofthe
Section 8 Westwater Canyon baseline wells exceed the EPA primary drinking standard Contrar to Abitzat.110,
Churchrock ore zone water. quality is more'limited due to radionuclide values than-the Fernald example.
0 The-natural radionuclide mineralization in uranium ore zones.limits the baseline water's use as drinking 'water
and contrary to.Dr. Abitz in'his Testimony dated -May 23, 2001, ¶8 & 9ebasaeine.restoration :standarde•,not EPA
drnkngwater linit wouldprevail•
3 ' Letter dated January 17, 2001 from Richard Meserve to, Paul Gorenson states: "Ydu raise •the point that the
Commission's decisionvcould impact efforts to dewater a conventional mine (activities 'inwhich water is.treated to
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Table 4 - Comparison of Total Dissolved Solids (TDS)
in Waters from Various Locations and Leach Tests

in the Churchrock Area

Location Uranium TDS
or Sands * Date of Analysis (mg/l) (mg/i)

Test *

OCR Shaft BB / WC Sept, 1993 3.07 1,300
OCR Gravel Shaft Westwater Canyon Sept, 1993 .041 1,070

OCR VH #1 BB / WC Sept, 1993 3.55 1,290
OCR VH #2 Westwater Canyon Sept, 1993 3.41 1,320

CR-3 Westwater Canyon 13 Sample Avg. 0.064 359
CR-5 Westwater Canyon 12 Sample Avg. 0.017 339
CR-6 Westwater Canyon 12 Sample Avg. 0.474 384
CR-8 Westwater Canyon 6 Sample Avg. 6.63 397

CR CoreLeach #1 (1) WestwaterCanyon Sept, 1988 19.2 1,695
CR Core Leach #2 (1) Westwater Canyon Feb, 1988 40.9 970

Teton Pilot Test (1,2) Westwater Canyon June, 1980 84 976

Footnotes:

• Abbreviations: OCR = Old Churcbrock; CR = Chjrchrock; VH = Vent Hole;
BB = Brushy Basin; WC = Westwater Canyon;

(1) Water samples taken near end of leaching and prior to restoration.
(2) Water samples taken near end of leaching and prior to restoration at the Teton pilot test on
the Mancos property near HRr's Churchrock project.

LC 9.14 States: 'Prior to injection of lixiviant, the licensee shall obtain all necessary
permits and licenses from the appropriate regulatory authorities". At the Section 17 location this
provision requires that HRI acquire an Underground Injection Control Permit through either the

remove uranium so that it may be discharged under a Clean Water Act National Pollutant Discharge Elimination
Standards [NPDES] permit). The Commission s decision to treat all waste streams associated with ISL activities as
11 e.(2) byproduct material does not impact conventional mine dewatering for the, purposes of mining. Although
the Commission has comprehensive regulatory authority over waste derived from uranium and thorium extraction
activities, that authority does not extend to uranium mining. See Kerr-c v. NRC 903 F.2d 1, 7 (D.C. Cir.
1990). The Commission continues to believe that, although ISL activities are freluently refere to as mining, they
are not mining in the conventional sense, but instead represent extraction of source material from an ore body in a
fashion that is in many respects akin to processin. This fact is the fundamental basis for NRC regulation of ISL
facilities. Consequently, wastes from dewatering a conventional mine, although perhaps being processed in the
same manner as restoration waters at an ISL facility, are not subject to NRC regulation because they are a function
of mining, notan aspect of the processing of ore for the express purpose of the extraction source material I See
International Uranium Corporation (USA) 51 NRC at 15-16."
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USEPA or Agreement State andý an Aquifer Exemption39 . Aquifer Exemption is aregulatory,
devse of the USEPA that is used to designate, aquifers or portions of aquifers that would
normally qual'if as an, underground -source of drinking water as "exempt" because, they -are.
mineralized and producible of minerals in commercial quantities. HRI has not acquired either of
these authorizations or the Section 17 locationhat this time but will be:required todoso by NRC
and USEPA before operations begin.4

2.6. GroundWater. Restoration Budget LineItem Assumptions

HRI used historic and ongoing. company experience with similar ISL uranium recovery
and groundwater restoration, operations in developing its budget. model. For example;because
URI, HRI's sister company is currently reclaiming two other commercial ISL mines, IIU 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" experience. Unit labor costs are

-the same aswhat was provided to, NqRC' apart ofthe: license review, of the overall project.4 1 In

addition HI" used actual costs estimates fromthlie reg'infot utilities,. and othermaterinis thatwill
be used in reclamation.

The assumptions that were used iin the groundwater restoration budget (See Attachment
E-2-l)rare as follows:

For the purpose 0f-the Financial Assurance Plan, HRI assumed employment of technical-
professionals whose expertise is needed on a limited basis during the restoration mode.

• 40CFR 146.4 states: "An 4quifer or a portion thereof which.meetsthe :criteria for an "uiderground source.of
drinking water" in .§ 146;3.may be determined under 40,.CFR 144.8 to beanv "exempted aqufe" if it meets the
following criteria:
(a). It~does not currently serve as, a source of drinking water;,and,
(b) It cannot nowandwill not in the future, serve as a source of drinkingwater because:

() Itkisminrhydrocarbon or geothermal energyproducing,,or can be demonstrated bya
,permit applicant as part of a permieapplication, for a:Class I.or-M.operation to contaimnminerals
or hydrocabons that considering their quantity and location are. expected to be commerciaRy
.producible.
(2) Itist stuitdat a depth orlocation which makes rew0oveyof water. for drinkcing water
purposes economically or technologically impractical;
(3) It is socotminat6e:that it would. be ecanomically or technologically impract to
renderthat water fit for human consumption;o
(4) It is locatdver. a Class MIwell mingarea subject to, subsidnceor ctastroph•iccollapse;..."

4°Dr. Abitz Testimony dated May 23, 2001, Footnote3 states-that MU does nothave avalidaquifer •on for
the ,ChurchrockSection, 8 location-because it was reversed by the le'Circuit.. Court. In fact the Court determined
thatlfor the Churchrock Section 8, location a jurisdictional dispute.existed, and that until the, dispute.was resolved
that, EPA not. the State of:New Mexico.has jurisdiction over issuance of UJC permits. The Aquifer. &emptibn for:
theChurc•hrock Section 8"ocation(qr anylocation) is issued by USEPA and the Section.8 8Aquif Exemption has
notbeen withdrawn bytUSEPA. It -appears -that Dr.,,Abitz, is confusing he Aquifer Exemption with the. IC
Permit Additionally,, nothing.in the Courts-decision cast doubt on factual. determainations with. regard 0, the
State's,UIC Permit or the EPAAquifer Exemption.
41 Seg-RAI'QI8 -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 wiTlbe wearing multiple hats. As such, individual job
descriptions are difficult. For example, in the 'restoration mode, a qualified geologist will: be
required to verify the configuration of restoration patterns to assure efficient results. While this
task requires unique geological expertise;. the time commitment by the geologist to, this task may
only be several.hours per week., Therefore, to maxhize the use of the, geologist time, he or she
will be assigned to many other tasks for which he or she Will be qualified such as lab analyst, well
sampler, and plant operator. HRI also plans to maintain, several other technical disciplines on staff
such as radiation safety specialist, and engineers. In the restoration mode they will also perform
their primary finiction 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 salarie3 that were used in the budget are within Attachment E-2-4.

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

Environmental Manager. Responsible for the radiation health.and safety, :environmental
compliance and quality assurance program at the Crownpoint. Uranium Project; Supervise the
Radiation Safety Officers to. ensure that all radiation safety, environmental compliance and
permitting/licensing programs, will be conducted inma'responsible-manner and in compliance, with
.all applicable regulations and permit/license conditions. Serve as Companyliaison with regulatory
agencies over the term of the restoration activity.

Radiation Safety Officer. Responsible f6r 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 monitorwells.

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

Wellfie!d Foreman. Responsible for Wellfield operation and construction. as it pertains- to
restoration. Helps with monitor well sampling and backup pump hoist operator.
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Wages-Direct'

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

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

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

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

Pump Hoist Operator. Responsible-for the running of-pumps in and out ofithehole as,
required'by restoration -activities. Other duties include the operation of the backhoecand labor
necessary for field construction..

Insurance-WorlbWa's Compensation

Estimate based, on. projected compensation expenses and prevailing rates.

Payroll Taxes

Estimate based on projected compensation, expensesIand prevailing rates.

Medical Insurance

Estimate based on.headcount and historic premium rates.

401K Contributions

The 401(k)'Contribution cost codesý represent.HRI-funded contributions' underthe,401(k)
- the retirement savings plan for :H'R employees. The 401 (k) Contribution portion is made:
;concurrent with each bi-weekly payroll, period as a component of each eligible employee's total
compensation.

Telephone/Telegraph

IEstimated average costs. of regular telephone service, cellular telephone service, and fax
lineservice and intern.etline service at all CUPlocations.
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Postage/Freight

Estimated averagelcost of all types of mail service.

Copy Equipment

Estimate average cost for operation of all :types of copy and fax equipment atý all ,CUP
locations.

Other Equipment & Rental

This covers the rental of equipment and :miscellaneous equipment average costs. As
applied in these estimates, it would include office machine rental, water machines, for potable
water; etc.

Office Supplies

Estimated average costs of office suppliessuch as paper, pens, etc.

Office Equipment Maintenance.

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

Data Procesping

Estimated average cost for outside data-processing.,

Maps

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

Drafting & Printing

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

Transportation -.Air & Car

Estimated average' for airplane tickets and auto rental.

Meals

Estimated average for travel, related meals.
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Misc. Traveltxpense

Estimated average'fOr travel related expensessuch as hotels:.

,EnvDeprecible Equipment1

Replacement equipment and calibration-costs., This would :include: survey andi, sample
'equipment-and routine calibration and service.

Env-0peration•,'analyses

This cost code'is-reserved-for outside'analysis

Environmnent - Miscellaneous

As .the name suggests,, any environmental related item not specifically addressed in: the
other codes 0190 throUgh.098. Miscellaneous. items may include sample0boes, fltrs, reagents,
calibration; etc.

Sqfety.

This isfor costs associated, with safety,, supplies forpthe employees. Items charged to thiS.
cost code Would include safety boots, safety glasses, potable water, protective gloves, safky
goggles etc,

Backhoe

All backhoe rental and maintenance such as, oiltchanges, and, repairs would be charged to
this account

Misc. Chemicals

Ther miajor chargewtothis costcdduring restoration is anti-saent forthe RO.
Utiliftfes.- Electric, -Welfield

Calculated electrical cost, for operating the pumps-and other, equipment min'theweilfield.
The~basisifor these costsisshowin Attachment E-2-2.

Utilities-,Electric, Brine Concentrator,

CAlculated ele6trical cost-for-operait•ng 1te rne;econcentrator. Thebasis for:these costsis
ýshown in Attachment E-2-2.
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Utilities - ElectTh, Plant and RO

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

Submersible Puimps

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

Submersible Motors

Estimated average maintenance andý replacement *costs for submersible pump Ielectric
motors that are used in extractionwwells.

Field Pping & Vatoes

Estimated average maintenance and replacement costs for the various fittings, valves,
.glues etc. that isused ain wellfield operations.

Estimated averagezmaintenance 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.

Handibols

Estimated average handtool replacement-costs

Plant Piping & Valves

Estimated average maintenance and replacementc:osts for ýthe various fittings, vaivest,
glues etc. that is used in plant operafiOns

Plat Brine, Concentrator Inst.

A cost code to charge'anticipated brine c.ncentrator instrument replacement.

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

Plant Electrical

Estimated average; electrical maintenance .and replacement costs for water treatment plant
operations.

Filters

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

Evaporation-Ponds

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

Roads,

A cost code to charge antficipated maintenance costs-for-road maintenance.

Gas, Oil, and Grease

Equipment fuel costs and lubrication.

Disposal - BC Solids

Ongoig operationalzcost of-dispo sing salt residuefrom bfine concentrator. The basis for
these costs is shownin, Attachment E-2-2.

RO. Unit

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

Lab Supplies

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

RO Membrane

Average replacement costs of reverse osmosis-unit membranes. The basis for these costs is
shown in Attachment E-2-2.
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Field Equip.,Repairs & Maint.

A cost code to charge anticipated maintenance costs for large field 6equpment such as the,
pump host- equipment, generators, and trucks.

VehicleRepairs & Maint.
A cost code to chargeatcipated ie c costs 'for road vehicles such as pick up,

trucks and company autos.

Vehicles -PiCkups.

The estimatedaverageýcost lbrthe maor repair ofwacompany pickupltruck.

Vehicles - Tractors & Trucks

The estiaed average cost forbthe *or rep-air of a l-arge trucks or trailers.

Vehicles-, Automobiles

The estimatedraverage cost. for the major repair ofa company car.

The.total cost for groundwater restoration and post restoration management is projected
-tobe $4,089,818.
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ATTACHMENT:E-2-1
GROUNDWATERRESTORATION BUDGET
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July 23, 2001

ATTACHMENT E-2-2
BUDGET CACULATION AND BACKUP

Labor RatOs
Electrical Usage

Solid Production
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Rev. March 16, 2001
LABOR SUMMARIES

I NumbI Ilouf ulYije~v Vnual

Salaried
SawedSalarmed
Saawed

Sawwedw
Salaried
Salarled
Salared
Salaried

vvte
Wage

wage
Wage
Wage
Wage
Wage
wae

Salaried
Salarlecl
Salaried
Wage
Wa•e
Salared
W~age,
wage
Wage
Wage
Wage
Wage
Wage
Wags
Wage

Salaried
Salaried
Sa~rW
Salaried
Wage
Wage
Wage
Wvaa

MAngm n andAccouning
Operations UMner
En I onmental Manage
Acco mtnManage
Accountunt

Plant Superintendient
Plaf Engineer
Radloldon Offcer
Chemist
Plant Foreman
Maintenance Foreman
Lab Technicans

Electrician
Apprentce Electican
Plant Orator
Assistance Plant Operator
Drw Opeora
Maintenance

WWefiel Superintendent
Drilng Engnee
Foreman
Truck DrIvr
Elecician
Data Entry Clerk

Assistat Wel~ffeld Operato

1
1

$120,000
- $106,000

$106,000
M0$05,0

I -

$9.62
$9.62

1 $14.43
$12.01

1 $11.54
$11.54
$11.54
$11.54

1
1 $11.54

$14.43

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

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

$20,000
$20,000

$86,000
$60,000
$58,000
$48,800
$36,000
$20,000

Balsncer
Environmenfta Sample
PumP Hoist Operators
Baddoe Operator
Malntenance
Caing Crew

EngoIn ng I Goklgc Pesmnn
Chfef Ennhw
RESERVOIR ENGINEER
Senior Geogst
Geolg
Logging Supervis
Secretary
Suwa•
Assistant Surveyo
Lowaer

$12.01
1 $11.50

$11.50
$11.50
$11.50

S $11.50
$10.49
$11.50
$11.50

1

$12.02
$12.02

- U -.



0

COST SUMMARY TABLE

KW H/rsnonth $)KW C/onth CCW"W

WELL FIELD
Submersimble pumps 7.44
30 extoctom 223.2 720 0.075 $ 12,053 $ 144,633.60

PLANT
Sand Filter Pump 17 720 0.075 $ 918
RO Feed Pump 51 720 0.075 $ 2,754
!njeation Pump 33 720 0.075 $ 1,782
RO Heater Pump 3.5' 72 0.075 $ 19
RO Wash pump 10 24 0.075 $ 18
RO Heater 75 72 0.075 $ 405

i$ 5,896 $ 70.750.80
_________ ____________TOTAL,* ___ 7,4 :T >1,344

10/12=0 Churchrock eectricaestrten5 5



CHURCIIROCK
WFIRO ELECTRICREQUIRMENTrrIco$T.

ý0
ASSUMPTIONS

I Pw e2 P-u dspt S3. Stti water level

58 wer of " mraowells

7flow ret por elactl eftml
'S Flow rate per njecftiwe.
9 TlEbotil~cl o-

10, Tank eleakon
WEiLLFIELD

A. Toa hued reurmeonts

FAto losswd

I Pie In frKWio =os

600gpm In 6' 5CR.17p pletilenePipe
2 Elevatio chage between plant.adW

5 WeOO btbl los
Total submersibe head requirments.

Gndfos modal 255754905
(see attahmntd)
Run amps for tNs pump 0, 31.8 gp 58 il fheadIs

Full lead currant

An~ergeusd oralobcal u seaga:

Toatal Wefileld amperage I30 1 a mps.ý

KW
KW;;.
Cos tpewelperyear

Cos pe eler- year
Total oos(3 ;a)per year-

"mft

3800 ft.

S.0751KWH
20 ft

20
30

40
0

8.7
173

228.7

924
0

,20

400
11.8
524

7.5 hp

7,3.!0 IE *.PF
. 1000

(1 .73"t11480'.85)I1000

7.44

$4,888.00

8.58-

11
30.,

1011RJ0 hurchrk el1ist 11



PLANT
A,

1 INection ruts
,2 Injection pressure

WHP =

WHP =

BHP= -_HF!

B•Pi= 25/.7
BiP =

435 gpm
100 psi

Q`TDHWSG
3960

-39W:

25

35

Arnp

Amnps '330748
1.73*450*75*85

.Amp 48

1000KW 228
KW 2

B.ý Siandfllhi:FOed Pump
BHPIf 25

Amps =

AMW

Amps=,

KW'

KW w

KW'"

1. I-73*E*Eff PF
25*748

1 .73"0480*.75*.85
38

* 1000
36*460
1000
17

10/`12100 101200Chutrchrlock eioWCbioa~lst~imate 2



C. RO Feed Pump
BHP

KW

KW=

75

t'173*E*Eff VP
750746

1000

1000

10/1210D 10112/00Churchrodk oebeticeabtmats, 0.



0. RO Heate Fod pump
BHP 5

Amre=" , SHP * 74,
~.1t73*E*Eff *PF

Amps= 5*746
' .73"4610"75".85

Amps= 7.5

... :"" ,1000

KW =rm 7.5"460
1000

KW= 3.5

EOWR Wash Pump
BHP i5

•8 =: .. ;B'HP~er746 ' ;.

: -.73*E*Eff PF
AV~S156748 1,73*480 e.75*,85

Amps= 22

-1000
KW = 22'460

1000KW= 10

4012/01D 10/12100Clhurch~rok uebc.tralIednmte 4



(ft)

1400

1200

100

low

600

-25S75-39DS F Mt Power at Calc.Duty
3x460 60 Eft. at Calc. Duty
3450 RPM Fluid Temp.

MaLOp.Press.(at 4S°F)
Max.Gen.Press.

.. .Temp.Range
Suction Velocity

-Motor Power
Full Load Current
Start*Curr.Ratio (DOL)
Service factor current
Service Factor

Min.Well Dia.
Outlet Connection
Length
Net Weight

5 10 15 20 25 30 IUSgpmRVariant Code
Product Number

8.58 bp
53 %
59 OF

psi
1180.2 ft
32/86 OF

ft/s

7.5 bp
10.9 A

65
12.3 A
1.15

4 I,

1 V"

66.8 "

168 lb
None

05113639F

200

Required Duty
Calc.Duty

30.0 USgpm at 500.0 ft
31.8 USgpm at 562.1 ft

Pos.1.1 - 2SS75-39DS FMtr $ 3106.00 x I

Total S 3106.00

25S75-39DS F Mtr/7.5hp/3 1.8gpm,562.1 ft. of head/8.58 amps/ 53% eff.
25S75-39DS G Mtr/7.5hp/3 1.8 gpm@562.1 ft. of head/8.58 amps/53% eff
40S75-21 F Mtr/7.5hp/30.8 gpm@508.7 ft. of head/? amps/? eff

-1-



NrcpIa-1

Calculation of BC Solids Produced

Flow (g/min)
Flow:(VImin)
Flowv(ld)
Solids (gi/)
Solids, (lm),
Solids (g/mo)
Solids (kg/mo)
Solids (lbIro)
Solids (yd3imo)"
Solids (ft3lmo)
Unit disposal cost($/ft3)
Monthly disposal cost ($)

580
2!195

31,61,232
4,

12,644928
384,616,560

384,617
174;429

87
2i355
$2.78

$60541

*1 yd3~ I toný

10/.19009•15PM Nrcpta-1 Chemicals $ Calcdlations



ATTACHMENT E-2-4
QUOTES AND PRICES

BC vendor-specs
EleCtrical rates

ft



SEP.13.29aB 143?qM ,IONICS RCC oMR.-363, P.2

RCC1AD ft,
I

3006 N0ebpW8Y
Selenv, WA 9W

MarkS. Pelizza,

12750 MeAt
Suite 720, LB -12

VIA FAX 9,72-31

Subject Brine

RCC has revew4
discussed with A
faining fim viipo
dryer to ahieve

Pfl=: 425 88-240 x 10
Fux '425 828.05264-1407

Sepltewbnile 132000.
RCC No, 00-3218

17-7779

Concentrator for. Uranium Rwcvery Pr6jc, M ieyCounty, NM

fd your request for a Brine Concent 'System frthe abovepectnmdas
X's Process Director, Bob Solomo. RCC would recommend:a vrtficaltb
compresion (MVR) evaporator (BC),followed'by a steam drivenrotauydrum

rein liqufid discharge (dry solids).

proximately4800 mg/I TDS was provided as feed• to th evaporator/drum dryer
assumed* acon on fatotr of 40 can be achieved, inthe evaporator
he feed stream of 125 gpmto3.2 gpm. The 3.2 :m cancentrated evaporator
sent to a rotary drum dryer for solids generation and zeroliquid dishrge,

A chemistry ofR
systle. RC-". ba
thereby reducing
blowdown wilU b

buic& RCCZcn Lquid DisharvVy

0 Copy*ght 2000, Rnumcm Coanaanoan Co. AlRIghts R.mved



SEP, 13 :.260M .12 43PIM OIS C O36 .IONICýý P•CC W•.-363, P,,3

MM*Pih Pei
:F2.

The o~ffCr inlud
motors. Itis des
percent of that V
contain less than
con". ztrate willI
IThe proposed Ie.
to about 80 othb
inslalltions w"
designed. Many
requirement.

,The composition
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a all necessary vessels, pumps, duc% valves, controls, instrumetaionan
gned torprocess I1 00 gpm ofthe specifed wastewater and recovers about 97
lumeias high purity dist'llatc forrecycle/reuse.: Theerecovered diillatewould
10 mmg4.of total solids, excluding-volatile-species. Thxemaining,3.2 gpm

~portoris verica tues fllig flixi vaor omprssin uit similar in designI
RC ystems peurating in thi cury!1andarobn~diteworld.lb Irh t

put on-line in 1974and ctuetodyto p1rfot as originally req mduid
5fthosVeunits ae treatingwastewater, which areesseanialy.idencad dtd o

ofthelwastewate•to be processed'is such. tha:t. sparingly soluble.species:(e~g.,
id silica) will precipitate isced. This situaon is tpical inam
CC Units are employed and necesitates employing RCC's proprietary•sed'
Woid scaling and fouling of heat transfer smufaces. This de feateis

the proposed system

ed to jhe:a•ted feed tn Where thepHisadjusdtoS,6 using sulAfoacid.
vides sufficient residece time for complete mixing before the feed. is pumped.
xcchanger. The; feeadis heated- in-the- heat exchanger to near boiling, by,
tillate's sensible heat. The hotfeedthe passes through'the deaerator where
DO) and other non-condensibles, are stried before the feedentrs the

e sump is continuously recircUlatedO theo top of the vetical heat-transfir-tubes
ough ,a I.CC pat distributor. iserted iuto the top of eachmheat transfer

thi flminid te ubs.A potin of thethinfilm is vaporzed.& vapor,
dodymnamic cycle the vapor is comesed and introduced intolthe shell sid of
undle. The temperature'diffm ebetween the vapor and the brine film causes
e itsheat5of condensation to the failing brine and to cndense on the outkide-of

,ed water. This distillatel'. collected at the bottom of the condenser and flows
ik through a pipe :handlingboth lquidand steam. The steam phase-isiventedito
to the atmosphere to remove non-condensibles and maintain proersystem

The hot distillate is-pumped though-the.heat exchangerwhere it gives opVit
e feed. From this point, the distillate is available for use..

oncentrated brine is continuously withdrawn, from the sump for dicharge'to
!L- The rate of discharge is controlled to maintain propersolids-composition in

waste blowdown is collected in the dryer feed tank (by others) and is
rotary drum-dryer. A Bufflovak atmospheric double drum dryer is usedto.

.ry•beigdischarged from the Brine Concentrator. This drum :drye
tversaftleand widely applied to, dry many food, chemical and pharmacenutical
y varying d ie aw vissity's: dilute solutions, heavy liquids, or past
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materials. They
The movable dru
operation, the sh
steam heated rot
being scraped by
disposal. Steam
yearsm andis feat
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The following is'
Feed TDSnM
Evaporator F
Distillate Flo
Distillate Qw
Evaporator B
Evaporator E
Startup Steam
Rotary Dryer

Dryer Electri,
Dryer Solids&
Plot Plan Re

arv also effective for heavy sludge's which become saturated and deposit salts.
m penrits complete control of film thickness prodcingthe crystals. Inr
iry is fed to the crystallizer through-the pendulum feedzsystem and over/across
tng drums. The feed is evenly distributedvupon thednnns and driesbefore
a double doctor blade. Solids fall from the blades directly into a dumpste for
prsure and temperature control capacity. Theldevicehas been in use for nAny
red'inPaery's Chmic4Engineers Handbook.

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

prehiminaryperformance data for the evaporator/crystallizer system.
4,769

,ed Flow, gpm 125,
Ar, mm 121
dity, mg/l (excluding volatiles) <10
Lowdown, gpm 3.2
[ectrical Energy, kw 600
t (for 24 hours), IPyr 1200
Feed Flow, gpm 3.2
hteam rcq'd.,bM 1900.

.aEnergy, kw 20
Produced, lb/hr.(dry basis) 300
uired,& 60x 60 x 70 h

A suggested seoe•,ofwork by'R•C and by:others for the proposed system is as follows:

a Perform proO6
* Perform sysu

drawings,
* Specify ands

as design and prepare Process Flow Diagram (PFD),
n design and prepare;P&ID, General Arangement, and Electrial On-line

qpplythe Brine Concentrator/Crystalfie equipment including:

Mateidal (or Similar•

Evaporator V
Rechirclation
SteamDucts
Vapor Compr
Plate & Fran
Deaeratorlw/3
Recirculation
Feed Pwp &
Feed Tank
Feed Tank M
Sbed/Waste T

sI
Ducts

,MssM &Motor
Heat.Exchanger

acking
Pump & Motor
Motor

1
1 set
I .se

1
1
.1
1
I
I
1

1

TiItaun6L SS
316L SS
316LSS
CI/SS
Titahum Plates,
317LSS
Cd4MCu
316 SS
FRP
316L SS
316L SS

xer & Motor,
mk

iOcc ropuielazy Jnfoufianun
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Seed/Waste
Seed/Waste'
Disfiflate Pul
Distillate Tm
Acid Pump 4
AND
Rot- ,Drwr
Feed Pump A
Condensate ,
Condensate I
Control'Syst4
Field Instrnm
Control YaWv

ank fixer
rank Pump & Motor
rp &Motor

; Motor

I
1
1
1
2

Dryer
, Motor
,'Ank

1
1
1
1
1

flot
1 lot

6% MoSS
Cd4MCu
316SS
316LSS
Alloy20

Cr.Plated C
Cd4MCu
316SS
316:SS
AB
Various
Various

PtovideOpehio.s & Maintenance Mman .

Scone of Work b rOthers:

* Desgn anpd
electrical ei

" Erectthe syst
* Perform chec

A price for equip
Delivery can be

a125 m Brine C
discharge: $1

ItAation is est
components insta

The operation of
General, duties vd
chemical (eg., p1

RCC estimates a
stirup a$ 0p
basis for $ $5.001

ovide foundations, process and utility interfaces, waste disposal systenm
pment (including MCC and medium voltage switchgear), and insulaion,
am and provide interconnecting piping. manual valves and pipe support
tout , startup and operation.

nent design and supply of the proposed system is as follows, FOB site.
iad in 48 weeks following notificaton to proced.,

mentrator System with a 3.2 gpm rotary drum dryer to achieve zero liqUid
,700,000

mated to be $800,000 including foundations and building- Installation based on:
led onsite although some componentscan beskid mounted atadditional costs.

he proposed system will require approximately four (4) hours per shift
!1 involve~routine monitoring with plant walk-through andsimple bench
) tests.

proximately one man-month of supervision, construction support, taiig
mc, is requiedto support this project RCC offers tis o•natime md material.

er hour plus tmvel-and per diem expenses.
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Mask Peliiz

Page 5
RCC apprmciateg
answe any ques
by 6x at (425)•

your inquiry and would-be pleasedto provide additional information and
ions you may have,. Please feel.ee to .ontact me at(425),828-2400,x1306 or
18-O526orbyemail at oeb(•ionicsrcc~om.

Very.tutwy yo uS,
RBSOURC:ESCONSERVATION'COMPANY

Joe BoctJ anecic

SaleslMag

RCC fP oretaY Infm&in,
.6 Copyr1&h 2000, Rmsomrce Cowaemdon Co. Ali Eights Reseived
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PUB91C SERVICMCOMPANY OF NEW MEMOCO
ELECUC SERVICIS EFFECTIVE ON ALL BI.S

RDMERB) ON OR AFTER.
DMaPfiB: USTRAL POWER SIMVICC.-TFAE.OF-USUE DECEMMBR • 929
LARGE SERVICE 1OR .ININGCUSTOMR
k 10,000 KW MINIMUM AT 16KV AND 69KV

The rates on t"is schedule-ar, available to a retail minng customer who
contracts for a definite capadty commensurate wth the: customee's normal requirements but:In
no case less, than 10,0O I0W of capacity :and who talkee service directly from PNM's
transmission system at 115 W and lbe Company's primary d6tributlon voltage of 6so.

Service shall be furnished at the Company's vMiable•tmnsmlsdonvobtgeof 115 WV and at ft
o 8pan S dl•-tbtio vollage of 9kM Service will be fumished subject to the Companys

Rules and Reg•,atons and any subsequentreWsons. These Rules and Regulations are.
'mvg .able at the CompMaYs. office and are, n e with ft New Medco Publf Regulion
Commission. These Rules and Regubatons awe part offt lSduadule asif fuiy written heroin.

IMITBBIIQ : 'AlteUritory served:by the Compaf y inwNew MWic• .

_TYPe OF SEMVICE The service avallable under th*sscmdule shall be three-phas•, •serve:
derrvemd at the Company's ava•lbe transmislonvoltge of 115 wand disrMn on voltage of
69W.

SERICEWIH A CONTRACT EADOI.0?CORM8

1. The Company wil provide service under fts rate schedule to retaw cusomers who
contract, for a demand of 100O.MKW or more and who take service lrom PNM'$
transmission system at 115 W and diibu•tion system at SOW only if the custom'
agrees to a specified period of service under Mhis rate schedule of not less, than one ye.
but in no event to extend pastMthe Ikndiatm of customer choice for generstion servion as
provided for in the ElectM'cUt¢ilty Indusliy Re*aur Act of 1099. The customer must
sign a fdIliefs cota or' appropriate be afteion agreement'fr.any binsmlssion or
distrxbution cos iaumed by the Company for•e aom not covered through rates on
this tariff. IJqupdated damages.provisiotM Wl be IndUded In the contract or fine extension.
agreement unless oýterwieagreed to bythe company.

2. All conbad modificafons must be in wrting ad executed as a ,suppleen to the,
Contrac

SUBSTATION EQUIMN,: All sUbstation and dist']bution tansfonmmers onthe

strctres vltae eguatng. devices., ighftng arrestors and accessoryequipmentl rewuired by:
the cusWomer in order to ubT=fe te Company's servim..at116,AV aMd *V stie be installed,
'paid for, *ned, operated. and maintaned by the ustmer.

1
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PUBLIC SERVICE COMPANY OF NEW UMM~C
ELECTPIC SERVICE

sCnHEDULU M5 INDUSTMIALPOWER SERVICE--ME-OF-USE.
LARGE SERVICE FORMNING CUSTOMERM
Z 10,0060KWMINIMUM AT115 KWA69KV

EFFECrIVE ON ALL BILLS
RM JMR) ONORAF-ER

DECEAMBR31.00

The cutomer shall also provide t. customers e2Iense suitble; protectIve equipmrent and
devices so as to protect Company' system and serim , and oter electr usem, from
disturbances or fauts hat may occur on the customes-system or equipment.

Theý customer shall at; all times keep each of the tb phae balanced ase fares pratieblso
as notto afect servioe and v e h s served by the Company. Thevcustomer

el rot uperate any equipment, in armanner which wil Cause voltage distufbnoeselswhere
on the Company "stm.

f-B" RA'TI.PERMONTH OR P IRT THEMEOF FOR EMCH SRViCE LOCATIhON: brats
for electric servicsprovided shall be the sum of A. . C, D. and E below. OnPeak period IB
fom 8:00am to 8:00pm Monday throughFriday (60 houw per week). Off Peak period Is all
times otherthan On4-ak periodl (108 hours per weelk)

(A) CUSTOMER CHARGE:
(Per Metered Account
(Includes 1st 10,00 kJ f
B1led Demar* --

(B) ON-PFEAKDEM•

(For 1i DemI
Above 10.00WD I M
DuringOn-Peak.Pedrod)-

(C) EN OY CHARG.

For Eergy Consumed

ouringew k PeCod:

For Enegy Consumed
Durin Off-Peak "
Peromod:

$75, 100.OOIBhU

57.6likW

4.4SO/W~

3.•ooWM

2
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PUBLUC SEMVICECOMPANY OF NWN 1110M
Z.ECIMicSERV CUM mA.e~

:! RENDERE:ON;0IAFTER
- IDUSj~tRIPOWER SERvICE-TIM.PUE AN=f~ ' RFE

3M ..- mOF-use ECEN AB R 130,196
LARGE SERVICE FORMINING CUSTOM11

S10,000KWeMIMUM ATIIS KVAND SV

(0) PW FACTOR AENT: The'above rMteso based on a power factor of

g0 percent or h wer and the Company will suppy, wthout addimol charge aýunof 0.48 ar (Reactive Kilovolt Amperes) per kW of billable, demand Tb.

monoly billwill be nesed $.25 for each kvarin loexc" lthe alowed 0.48 kWAR per
kW Mo billable demand.

(E) SPCA A N SES~fA1~~F~ finaUnder this Sche~due May
be increased by an amount equal to the am of the. taxs payable under the Gross
Recelpts and Compesating Tax Act and of 91 other txes, fees. or dcres (SMxLdsDV
of ad valorem, stateand federal income tames) Payab.1 by the Company and tevied or
assessed by any governmental authority on the public aIfity service rendered, or on the
fight or prvgege of renderinf the service, or on any object or event incidental to the
renditin of the servce.

MONThLY.MLIMUM CHARGE• The monthly minmum chrg under this.8chedule Is fte On-
Peak period demand dchage pplied to the 10,000 W' mnimbum demand. A

iEm -nATomO gEON-PAK- PEROD D MADCARee 'The Om~Paakc perfod demiand
charge for any month shall be as determined by appropdate l'eusureme as :defined by the

Companybut in no event shall It be less fthn-t tehghetMlcf th oloing&aM heatmetered kW demand minus minimum demand; or (b) 50 per~ar. of. the highest fW dmand
,dufrtn tIe Precedin, 11, months minus minmum fdemand, OrI0 zeo.

'Mstqrlg shal normally e at'cu$0mer's inbsftaon %ecoLaxy Vola.I The Compny resen
Mterht to meter at the substation pilmary voltage level, In wich event he metered kWh,,kW
demand, and WAR shal be multiplied by .98 to alow for lMosV.I
Where hhy fluctuating or nteittent. loads which are impra l to determine property (such
as weldngý machline, eledc fumace, hoists, etavalum, X;as. and te 10 I) are in operaton
by the customer, the Company reserves the rgt to deteminelft Ming demand by Inc
the 1,-minute measured maximum demand and k-varby an amount equal to 85 pern offthe
namueplate rated kVA capacity of the fluduasting equipment in opertion by toe custoer.

IT .UPTOON OF SERVICM The Company "Dl use reasonable diligence 1o trish a
regular nd unvnterute supply of energy. 'Ho^wee. lntrru~tions or partial Interruptions may
oacu or service may be axWifedbecome irregular, or fail as ja result of cicudaie beyond
die conhMI of Mie Company. or ame te results of acts of-publicoeramm.,se ccdents, strikes, legal
pocesse, oa e on esho es, be or damages to gene

" t •

S!



__WI -__-- -- 5W5 833- Urn Pi.5,95

PUDUCISERICE COMPANY OF NEWA6MOO
ELEO.hIC;SORiCS

EPPECflVE ON ALMLL91±
RENDERED ON OR AFTIU

.SMULUf. INDUSJTRIAL POWERSERVwCE-TI.E-OP4ISE . DECEMBER30, l86
LARGE SERICIF FOR MINING CUSTOMERS
a : 19,0KW MINIMUM AT 115KV AND SWKV

tr- on, or di-trb'uaion facmlies of the Coman. repdk or chgs in the CompW's

generaton, transmison, or dist• ution fts, and n any sL* case fte Company W not be
lIable for damages. Cutoemers whose reliabilidy requirements 6xceed these normally pwvided
should advise the Company and contraot for additonal facifijand Increased relgability as may
be requfredt The Compaw wi not, under any cirm tancecordaact to povide 100 pwen
reflabfly.

"Equip.mnt used to provide eWf, evIce ust be pyscloly accessibe..
meteing must be Instaled on eac .service location at I poWnt accessible to Company

peromnnel at. any me.

TERMS ~ ~ A OF PAMET A ills awe net and. payablee wiýain twenty (20) dayu and are
delnun thirt (30) days, from the date theil bis rendered. If payment for any or aill eleobic
sen ce rendered is not made withtn thirty (30) days from. th date 1w bilis remdered, tMe
Company-eshel appl an addotional cae .f 16percent pqe month Utot thotalbalanse in
areapm., excludan gross recelp ta. Partial paymeM of amquntde,. by Customer W ape
.fst to oldest bill, Including any other fees or charges assess6d[ if any. before any- amount is
appried to carren kil

LIMITAO, O RAT: EleCtric service under this Scheddle Is ýnot available for standby
service, is nt. aiable to customers served in: the- doawtn area of Abuquerque, when
sensed by the undergroundnetwork system, and-shall rotibe •reold or shared with otherL.

Ij

'I

Ia I



Churchrock 17

Calculation of'BC Solids. Produced

Flow (gmin)
Flow (I/rain)
.Flow (lid)r

Solids (g/i)
Solids (g/d)
Solids (gimo)
Solids (kg/mo)
.Solids (lb/mo)
Solids- (yd3/mo)*
Solids (ft3/mo)
Unit disposal cost ($ift3)
Monthly disposal cost ($)

•5802,195

3,1611,232
4

12,644,928
384,616,560

384,617

174,429
87

2,355
$2.78

$6,541

*1 yd3v 41 ton

7/22/20011 8:10 PM



July 23, 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 restoration budget.

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

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

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
complete as shown in the Groundwater Restoration Budget. As stated in LC 10.21 there will beý
onhebaseline well per acre of wellfield. It is estimated that the Churchrock Section ,17 wellfield
will be 28 acres when fully developed.

It is estimated that a sample analysis by a commercial laboratory for the parameters shown
in Table 10.4-1 of the COP'will cost $120 and a sample analysis by a commercial laboratory for
the parameters shown in Table 8.6-1 of the COPwill:cost $380.

One sample will be taken from each baselinev well and analyzed for all the constituents in
Table 8.61 of the COP before restoration begins at a cost of$10,640.

Baseline wells will be sampled once per year and analyzed for all the constituents in'Table
10.4-1 of the COP duringrestoration at a cost of$13,440.

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 ata.cost of $31,920.

As shown in Attachment E-34l, the total cost for restoration analytical sampling is
projected to be, $56,000.



July,23, 2001

ATTACHMENT E-3-1
ANALYTCAL STABILITY BUDGET



,GROUND.WATER RESTORATION Sampling
Ufits Sub Total Total

Assumptions:
Labor from.staff'
Routine monitoring is.covered in the restoration budget
One baseline well sampled per acre of wellfield (28)
One sample taken before restoration, starts
Baseline .wells samipled once per yearduring restoration
Stability samples taken every.2 months for-six months

Monitoring and'sampilng.costs
A. Restoration well samplingEstimated restoration- period (years) 4.4

1 'Well'Sampling prior to restomtibn: start
#,of wells 28
SIsample '$30 '$10,640:

*2 Restoration progress sampling
# of wells 28
8/sample $120
Samples/year '1 $13,440

B. Stabirity
Estimated stabilization period (months) 6
#.ofwells 28
Sample freq. mos. 2
.S/sample $380
Total $31,920

Total monitorng and :sampling costs "1O10o
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ATTACHMENT E-3-2
COMMERCIAL LABORATORY RATES



TEL 361484-0371 P.O.BOX 2552 78403

JORDAN LABORATORIES, INCORPORATED
ANALYTICAL AND ENVIRONMENTAL CHEMISTS

CORPUS CHRISTI, TEXAS

2000
'SCHEDULE OF SERVICES

CONTENTS

ITEM PAGE

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



-4-

URANIUM AND RADIOMETRICS

ParameterlMethod Water Soil/
Filters

Vegetation Raw Wastes,
Sludges, Etc.

Uranium - Fluorometric
(ASTM D2907-83) $12.00

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

$27.00 $32.00

85.00

68.00

90.00

73.00
Radium ,226

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

Radium 228
(SW846 9320)

Gross Alpha and Beta - Combined
(SW846 9310)

Lead.210
(HSL Si 76a)

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

53.00

80.00 95.00 100.00

$57.00

115.00

98.00

125.00

75P00

118.00

108.00

30.00 45.00

73.00 88.00

50.00

93.00

83.0063.00 78;00

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

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

Alpha Spectroscopy Ask I
Gamma Spectroscopy $60 plus $10, pe

$14.00
80.00
25.00
32.00

133.00
70.00

for Quote,
.r Isotope
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SPECIAL GROUPINGS

Mineral Analysis of Fresh Water - Includes Sodium, Potassium, Calcium, Magnesium,
Chloride, Carbonate, Bicarbonate, Sulfate, Silica, Iron, Alkalinity, Hardness,
Dissolved Solids, and pH 190.00

Oil Field Brine - Same as above but including Barium, Resistivity, CaCO3 Stability
Calculations and 'Stiff Diagrams $100,00

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

1 $380.00

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

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

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

In Water(StM 7500 RaC, SW846 9320) $i33.00
In Soilor Solids (by Gamma Spectroscopy) $

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

GLYCOL ANALYSES

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

AMINE ANALYSES

Amine Concentration, WL % (by titration) $15.00
Total Acid Gas Loading 15.00



Revised October 15, 2010

4. Plugging and Abandonment

a. Introduction and Description

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

b. Budget Assumptions

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

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

As shown within Attachment E-4-1, the total cost for plugging is projected to be
$474,648.12.
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ATTACHMENT E-4.4
PLUGGING AND ABANDONMENT BUDGET



Revised October 15, 2010

CHURCHROCK SECTION 17 WELL PLUGGING AND ABANDONMENT

Assumptions

1. Ceen shrinkage 120%
2 Ce.ent post per Sao $6663
3 Cost for Gel per SX $5.60
4 Hole Progged Wer dey I
5. Engioeer/geloigest - per year (assume 20% Um for this project) $50,000.00
6. Backhoe & operator - per hour $37.75
a Certerf Coohtrtor per ell for -rrnr 8W 6006 hole $45000
9 Plrp Hoewl Conrector per well for carrrntminrgf006 hole $375.00
10. Wellfeld acege fully developed 40 ac
11 Aeutrre Cerment Mousre win be 12.5 ppg with 2% gel
12 SX req•ed ftr 800 I J6" csg) of 125 pog elment wih 2% Gel (wrihoul shrrrrage fator) 75.3
13. SX get hbosiftd tsr 75 3 SX Crfr (without shrrnkage factor) 28
14. 5X reqmrd for 800 It (5r gI ol 12.5 pip; erent with 2% Gel (w/thour rhnnkrge factor) 52.3
15 SXXOgl rosNomd t• 5235X Crl lewthod etnkgef sa) t9

UnrtofMeasure I IN 1tofWefts FT CUYO CUFT BBLS I XS SXS w/.shrinkag wlthhshrin BACKHOE DOLLARS
ITEM WELL $O AVERAGE HOLE HOLE CEMENT CEMENT GEL CEMENT & GELw CEMENT 6GEL I/well ENG/GEOL Contract Ceenter ftr Conbtac Purrp Hoist p TOTAL TOTAL

IDIAMETER DEPTH VOLUME IVOLUME REO REDO REDD S/wel S/well Assurnel0hrdays $1well M mPrnCerren toCrerwel $/we/lI PER HOLE SECTIONS8j

Injectors 6 113 900 6.542 1766 377 84.7 32 $59623 $715.47 562.62 32S06 $506 $42160 t,73656 $96645760
Extractors 6 131 900 6.542 176.6 37.7 64.7 3.2 $50623 $71547 $62.92 $3205 $506 $42188 $1,736.56 6227.751 96

Deep Monitor 5 17 1000 5.048 136.3 291 65.4 3.5 $466,11 $55933 $6292 $32.05 $563 146075 61,68555 $28,654.37
Brushy Monitor 5 7 60o 4.038 160.0 23.3 52.3 2.8 $372 6 $447.47 $6292 $32.05 $450 $37500 $1,367.43 $9.57204
Dakota Monitor 5 4 760 3.W33 95.4 204 45.6 2.5 632626 S9153 $62.92 U32.05 $394 6326 13 $1,206.38 $4,833.51

Recapture Monitor 5 4 1100 5.552 149.9 320 71.9 39 $51272 $61527 62392 $32.05 S619 $51563 $1,84461 $7.37844

I eto A Trtul 11474.s",t21
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ATTACHMENT E-4-2
BACKUPINFORMATION

PLUGGING PROCEEDURE
CEMIENT PRICE QUOT-E

CEMENT VOLUMIECALCULATION
N.M. STATE ENGINEER RULES-AND REGULATIONS;



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

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

Purpose

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

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

Resources (Method A and Method B)

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

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

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

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

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

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

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

SOP36 Page 1



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

Office Preparation:

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

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

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

Method for Plugging Cased Well

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

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

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

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

SOP36 Page 2
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Cement Cost Worksheet

Cement Volumes (per bag)

Specific Gravity 3.15
Absolute Volume Factor (Ib/ft3) 62.4
Ab solute volume (Ib/ft3) 196.56
Lbs per bag 94
Lbs per ton 2000
Cement volume per bag (0t3) 0.478

Water Volumes (per bag)

Specific Gravity 1.,00
Pounds per gallon (lbs/gal) 8.33
Water per bag cement (gal) 6
Water weight w/I1 bag cement (Ib) 49.98
Absolute Volume Factor (Ib/ft3) 62.4
Water volume (ft3) 0.80

Total Volume per bag (ft3) 1.279

Cement costs

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

WELL DRILLERS' LICENSING-CONSTRUTION,
SREPAI, AND PLUGING OF WELLS

44I. LICENSE REQUIREMENTS. Only those persons with a valid water well
dri!lle's license issued by the State Engineer may drill for underground Waterwithin a declared
underground water basin. Such licenses shall not be required for the construction of a driven
well; provildedthat the casing for such well shall not exceed two and' thr ights (2A) inches
outside diameter. Adriller'silice memay be acquired by Aplication to the State Engineer. The
State Engineer will issuea Water Well Driller's License to any applicant who, in the opinion of
,the State, Engineer, having due regard for the interest :of the: state, of New, Mexico in the
proteicton of itsgpublic, waters, is qualified to conduct such drilling.

4-2' APPLICATIONS-FORMS AND FEESPERFORMANCEBOND. Application
for-water well drillers: license must be submitted to the State Engineer in quadruplicate on forms
furnished by the State Engineer. An application must be acompanied by a filing fee of fdiy
dollars ($50) and a performance bond in the penal sum of five thousand dollars (S5,000)ý.mn a
form and with surety approved by the State Engineer. The bond will be conditioned that the
applicant will comply-withdthe laws of the state of New Mexico and the.rules and regulations of
ýtheiStaiteEngineer in the drilling of water wells. The license shall be valid only so long a4sthe,
bond remains in effect

43. DRILLING DEFINED. Drilling deepening, repairig. cleanmain or pluggng,:of
a well rer g the use of a well rig is "drilling" within the meaning of these rules and
regulations and. can only be performed by a licensed driller.

4.4. L sE -Ths Water Well
4-4. LICESE-ACTIVýITIES PERNHTTED-_AMENDMýENT. TeWtrWl

Drller's License: will show what activities ihe driller named therein. is authorized to performb.
Provided, however, any holder of a qurrent license may file an application to-:have his license,
,amended to include other activities. Forms for this application are available in the State Engineer,
Office. A filing fee offive dollars,($5) must be submitte with this application.

4-5. DRILLERS. IDENTIFICATION CARD-LICENSE NUMBER AND!
EXPIRATION DATE ATTACHED TO WELL RIG, Each licensee when drilling in ,a declaed
underground water basin musthave available for inspqcton upon request his, pocket identification,
.card which will be issued with the license by the State Engineer. A licensee-must attach,.in plain
sight, to any well rig he is operating within a declared underground water, basin a card showing
his license number and the expiration date of the license. Such cards are issued by the State
Engineeruto current license holders. The licensee's name and address , ýin legible letters notless:
than one, and one, half (1½) inches in height, shall be conspicuously displayed on any drill rig
under the i~ensees. controlwhich is being operated within a declared underground water 'basin.
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46. LICENSES-4DURATION-RENEWAL S. Licenses are granted for periods of
two (2) years. .A licensee may renew his, license by making- application to the -State Engineer
beore 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) yearn.

47. LICENSES-PERFORMANCE BOND-SURETY-CANCELLATION. If the
pefonrance b0nd4 supporti he licnse becomes inoperve, the licensee must immediately
cease-operations. Suretiesý must give thirty (30) days written notice to-the State Engineer of an
intention to cancel a bond., This, notice mustbe byre:sered mail.

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

a. ownero Ofa-Uch Well ,has avid peýmtfrom ,the State Ennefor the
work to be performed; or

b. the requirements of"Article2-1.1 are met. The licenSee must
-himself tha the statuoMlrequiments-have been met

4-9. LICENSED DRILLERS-FILING OF OWNERSHIP, OF WELL RIGS-
TRANSFER.OF OWNERSHIP-DESCRIPTIONS. Each licensed water well driller shall file
with the State Engineer a current description of each well rig owned or controlled by him.
Whenever a liceneese6ven his ýOwnehi!p or control of a well rig, he shal notif the State

Engineer in, writing of such severance within ten (10) days. Whenevera licensee acquires
ownership or control of a rig, he shall submit:to the.State Engineer in quadruplica a
description of said equipment. The licensee shall submit a photograph (side view) of the rig.

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

4a. has made a material mistatemet of facts in his,application for a license;
b. has madea material misstatement of factst.in a well record report;
C. has violated the conditions of his license;
d. has violated any ofthe rules *and regulations of the State Engeer;
e. has failed towsubmitawel record report(Article 4-Il).

4-11. DRILLINGRECORD-FORMS-TIME FOR FILING. The well driller -shall
keep a log of each well drilled,.repaired, deepened, cleaned, or plugged, making, a currentrecord
aslthe work progresses.A complete and proprl' e•e• dwel record, on.theform prvidedby
theStateEngineer, shall be-filed not later than ten (10) days after completion of the well.

4412. SOIL FORMATION SAMPLES. The well driller shall, when so requested by
,the State Engineer, funnish (in sample bags supplied'by the State -gineer) samples ofthe

20,



formations encintered during drilling operations. The method and interval of sampling and the:
quantities required will be specified by theSate Engineer.

-4-13. WELL CONSTRUCTION. Evey / Well sha. l be onstumcted with an opening of
at least three fourths (%) inch in diameter in the casing above ground level to allw a measuring
line to be inserted between the. outsidevcasing and the pump! column, in order that themwater level
in theiwell may be measured. A removkble cap shall be provided for such openings.

" 413. CAPACITY MEASUREMENTS - DISCHARGE 'PIPE - TURNOUT -
APPROVED CAPACITY. In order that capacity measurements may bemade, all pumps4other
than those connected directly-into an underground system shall have a discharge pipe unrestricted
for at leastrfive (5) diametemin length from the flange ofthe-pump, elbow, orother obstruction.
Thoe•,connected' to an, underground system ,hall have ,aturnout ,at the well into whch the entire
flow can be diverted With an unrestricted pipe as above. Thi s. turnout may bei- l eqied with a
valve or removable cap. Flowing wells must be equipped with a discharge pipe-as described
aboVe and a cap or valve approved by the StatleEngineer.

4414. SHALLOW WELLS-CONSTRUCTION.REPAIR.PLUGGING.: he: Siate
Engineer has notadopted any generalspecifications for the, cns tion. repair, or plugging-of
non-artesian or shallow wells. Any specific requirements and prvisions ma by the State

Fnginee shall be set forth in the pennit. Application for Permit to Repair is required for all
repair work, cleaning. scaling, deepening, modification of casing, or other work requiring themuse
of-a well rig., -Any specific requirements or conditions governing the repair will befset out in the
approval of thevpermit. If plugging is required (Article 2413), shallow wells shall be plugged by
filling to theod surface or. if the casing is not tobe removed, by welding a steel platedor
cap to, the casing.

b 454-. -ARTESIAN WELLS-CONSTRUCTION. The casingfo0 artesian Wells shall
be 7inspected by the, State -Engineer or his, representative and shall meet or exceed the
specificatio6s as set forth in 4415.1.ý All casing and collars must bei in god condition. A
standard casing shoe shall betised in all instanddc. The casngshll not be perforated in a
manner that would allow the commingling of water from the artesian formation with water in
overlying formations.

4I5'.' 1. CASING AND COUPLING-API TABLE OF SPECIFICATIONS. Only
threaded casingshall be used., Casings and coupings shall meet minimum American Petroleum
Institute (API) specifications for the following sizes:,

Outside Weight Wall Coupling Thread Grade
Diamete With Thic••es O.D. Length Per Of
Inches Couplings Inches Inche Inches Inch Caing

,(bs/ft)
4 9.50 0205 5.000 5 8 F-25
51 13.00 .0.228 6.050 634 S.F-2
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Outside Weight WWl Coupling Threads drade
Diameter With Thickness O.D., Length Per Of
Inches Couplings Inches Inches Inches inch Casing

(Ibs/ft)
6 15.00 0.•8: 6.625 7 8 F82.
6A 17.00 0.245 7.390 71 8 F425
7 17.00 0.231 7.656 7% . 8 F-25
71 20.00 0.250 8.500 7s 4 F,25
8% 24.00 0.264 9.625 "M• 8 F-25'
9% 29.30 028,1 10.625 r/4 8 F425
I 0P/ 32.75 0.279 11.750 8 8 F-25
11% 38.00 0A300 12.750 8 8 FY25
13%,I 48.00 01330 14.375 8 T F-25

Ifcasing legth exceeds one thousand (1,000) feet, H-gradeý orbetter shall be used for
thirteen and three-eighths (13M) inch, casing

4-152. , HOLE DIAMETIE In all cases the diameter of the drilled hole shall be at least
,two, (2) inches greater thanwthe outside diameter of the casing.

4-16. CASING-CEMENTING-TESTING. The followingspecifications shall govern
casing, cementing, and testing: the casing shoe shall be welded to the casing to assure proper
position. The casing shall be landed on a suitable casing seat in the confming formation
overlying the artesian aquifer formation and sufficient oil well cement shall be used to obtain
circulation to the surface. When circulationwto the surface is not obtained,, cementshall be placed
to the surfacebhind the casing. Additives ofpozolanic ntemay be ue above the casing,

shoe but shall not exceed fiy per cent (50%) :by volume.n T e addition of calcium chloride
•and/or geltis permissible but shall not in any:case exceed'two per cent (2%),each byweight., A.
,sufficient amount, of cement without additives shall be used to allow neatvcement to seal the:
casing shoe and rise a minimum of fifty (50) feet abovethe shoe betweenwthe casing and the hole.,
Cementshall&beallowed to set a milimum offortyeight (48) hours before dilling is resumed.
Sealing off of the formations shall be, checkedby a, method approved. by the State Fngineer or

Sauthorized representative.

4-16.1. CENM TING. Cementing shall'be done by the pump and plUg method as
follows: after the casing has been run and landed' the pamp shallbe 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 thel casing. If additives are used in the
slurry, sufficient neat cement (density fifteen (15) pounds per gallon) shall then be added to seal
the casing shoe and rise a minimum of fifty (50) feet above, the shoe. A casing plug of standard
make shall be placed in the casing above the cement and a swedge nipple screwed onto the top
ofthe casing and connected to the mud pump. Then:amud slimy or water shall bepumped into
the-casing, forcing the cement and casing plug down the casing. A measuring line shall be run
beid'the plig so that the drille may know its location atall times. When the plug reaches the
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point desired above the bottom of the casing, the pump shall be stopped and the casing lowered
to the; casing seat.

4417. 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 basin.s. where the well is drilled into the artesianý aquifer, but no
confinigM formation overlying the artesian formation is present, the foregoing requirements for
casing and cementing are: ot applicable and'maybe altered by receiving written approvalof the
State Engineer or his representative.

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

4419.1. PLUGGING. If an artesian wellis to be replaced by a new-well, it shall be
plugged immediately following the•completion of the new well. All the work shallbe 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 testor exploratory wells shall be so
constructed, maintained, and operated that each water shall be confined to the aquifer in which
it is encountered. All test or exploratory wells penetrating. artesian.aquifers shall be cased,
cemented, and tested as required for the construction of artesian wells (Articlie4-1 through 4-18)
and the casing shall be landed .in the formation -underlying the deepest artesian aquifer and
cemented through all known artesian aquifers. The casing, as referred to, in the artesian well.
specifications, is designated as the water protection string by the oil industry. If conductor pipe
is used, it shall not be removed until after cementing of the casing has been completed. All
casing, cementing, and testing programs shall be witnessed, and approved by a representative of
the State Engineer.

4-20.1. SHOTHOLES-PENETRATION. Shotholes for geophysical exploration, shall
not penetrate closer than twenty-five (25) feet above any known artesian aquifer under
confinement.
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4-20.2. ABANDONMENT-PLUGGING. Inthe event that thetest or exploratory well
is to be abandoned, the State Engineer shall be notified. Such well shall be plugg d in
accogrance with Article 4-19.1A s that the fluids Will be permanently confind tthe specific
strata in which they were originally encountered.

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

4-21.1. DISCOVERY REPORT-FORMS-TIME FORYFLING. Such person, within
ninety (90) days from the date of the d•iscovery, shall report to the State Engineer, on formsi
providedby theo State Engineer, the location and depth of the hole, and themethod andmaterial
used in plugging the hole. If the hole is not plugged, te report shall descibe the manner in

which it was constructed and is- being maintained and operated. The report shall include a log
of-the hole which is adequate to permit a determination of whether the plugging or construction
and operation and maintenance of the drill hole are satisfactory.

4-2:1.2. ARTESIAN WATER. If artesian water is encountered, the construction,ý
operation, maintenance, or plugging shall be done in accordance with Articles 4-15 through
Articles 4419-1.

4-22. DEVIATIONS FROM SPEC1FICATIONS-APPROVAL. Any deviations from
the aboveý described casing, cementing, and testing programs must be approved by the State
ngieer.
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5. Equipment Removal

There is.no process equipment planned for the Section 17 site. Section 17 will be in situ
weilfield only that will:feed the IX satellite on the adjacent Section 8.
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6. Wellfield Decommissioning

a. Introduction and Description

The Wellfield Decommissioning Budget includes the cost estimates for removing
wellfield equipment from the Churchrock Section 17 site. All equipment that was used to
circulate leach solution such a pumps and piping is assumed to be contaminated for the purpose
of developing the RAP budget and would be disposed in an U.S. NRC licensed waste disposal
facility. All structures are considered non-contaminated and would be disposed of in a landfill.

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

b. Budget Assumptions

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

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

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

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

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

' 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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given for reduction in the size of pumps, the dryer, the reverse osmosis equipment or the brine
concentrator. No credit is given for salvage value.

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

The total cost wellfield decommissioning is projected to be $58,879.
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ATTACHMENT E-1•-
WELLFPELD DECOMMISSIONING BUDGET



Rev. October 15, 2010

Section 17 Wellfield Buildings and Equipment Removal and Disposal

Description Unit Total
Wellfield Piping

Assumptions:
Total length of piping (ft) 38770
Labor included in per foot costs

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

Subtotal wellfield piping removal and loading costs $13,957
B. Pipe crushing

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

Subtotal crushing cost $3,877
C. Transport and disposal costs (NRC-licensed facility)

Average diameter of piping (inches) 2
Crused volume (ff/ft) 0.012
Crushed volume total (if) 476
Volume for disposal assuming 100% void space (fl) 952

Transportation and disposal unit cost ($/ft) $3.85
Subtotal wellfield piping transport and disposal costs $3,664

Wellfield piping costs per wellfield
Total wellfield piping costs $21,498

I1. Well Pumps and Tubing
Assumptions:

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

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

Number of production wells 226
Number of injection wells 215

1 Pump volume
Number of production wells with pumps 40
Average pump volume (ftP) 1

Pump volume per wellfield (fe) 40
2 Tubing volume

Assumptions:
Average tubing length/wellfield based on average

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

Volume of pump and tubing (ft
3
) 629

Volume for disposal assuming 50% void space (fI) 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 welifield $3,632.76
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Ill. Buried Trunkline
Length of trunkline trench (ft) 2250
A. Removal and Loading

Main pipeline removal unit cost ($ift of trench) $0.45
Subtotal trunkline removal and loading costs $1,013

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

Subtotal cutting cost $675
C. Transport and disposal costs (NRC-licensed facility)

1 10" HDPE trunkline
Piping length (ft) 1580
Inj and ext length 3160
Cut volume (ft

3
/ft) 0.14

Cut volume (ft) 442
2 14" HDPE trunkline

Piping length (ft) 2250
Inj and ext length 4500
Cut volume (felft) 0.24
Cut volume (ft) 1067

Total trunkline chipped volume (fP) 1509
Volume for disposal assuming 50% void space (f) 2263
Transportation and disposal unit cost ($/0f) $3.85

Subtotal trunkline transport and disposal costs $8,714
Trunkline decommissioning costs $10,401

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

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

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

Assumptions:
Cost per well house $5

Subtotal Survey and decontamination costs $200
C. Disposal

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

Subtotal unrestricted disposal costs $530
Well house removal and disposal per wellfield $806
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VI. Header Houses
Total quantity 6
Average header house volume (ft) 1600

A. Removal
Total volume (f?) 9600
Demolition unit cost per WDEQ Guideline No. 12 ($/fe) $0.15

Subtotal building demolition costs $1,459
B. Survey and decontamination

Assumptions:
Cost per header house $200

Subtotal survey and decontamination costs $1,200
C. Disposal

Total volume (cy) assume 10% building volume 36
Volume for disposal assuming 10% void space (cy) 39
Unrestricted disposal cost of 26.7 $/yd3 $27.00

Subtotal on-site disposal costs $1,056
Header house removal and disposal costs per wellfield $3,715

V. Soil
Assumptions:

Acres of wellfield. 28
Surveys by staff.
Depth of contaminated soil (in) 2
Percent of wellfield contaminated 1
Soil analysis each $100

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

Subtotal survey costs $11,000
B. Disposal costs

Backhoe one week $1,510
Volume to disposal 2033
NRC disposal unit cost (ft3) $3.85

Subtotal NRC-licensed facility disposal costs $7,826
Wellfield soil D & D costs $18,826

TOTAL WELLFIELD BUILDINGS AND EQUIPMEN1
REMOVAL AND DISPOSAL COSTS $58,879
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WELLFIELDPIPING REMOVAL

Assumptions:g

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/operatingLhour
5. Backhoe operation requires I worker at, $15/hour
6:. Pipelineextraction requir 2worers at($165/hour (in addition to trackhoe operator),
7..Operating schedule: 8 hrs/day, 5 days/week

Weilfield Pipeline Removal Costs perkftof PIP

Equipment &lFuel
Weekly Daiyl HourV Per Foot

Backhoe $550.00 $110`00 $13.75 $0.07
Fuel $72.00 $9.00 $0.05

Labor
Backhoe operator $120.00 $15.00 $0.08
Pipeline extactors (2) $24000 4$30.00 $0.16

Totals $67.75

Total PerrFoot Cost $0.36-



MAIN PIPELINE REMOVAL

Assumptions:

1.. Trenching with ralckhoe at 1,500 ft/day
2. Pipeline extraction and backfilling with trackhoe at 1500 ft/day
3. Trackhoe rental: $1600/week
4. Fuel cost: $9loperating hour
5. Trackhoe operation requires one 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 ofmanholes
9. Operating schedule: 8 hours/day, 5 days/week

Main Pipeline Removal Costs perftof Pipe

Equipment& Fuel
Weekly Diy Hourly, 'Per Foot

Trackhoe $1,200.00 $240.00 $30.00 $0.16
Fuel $72.00 $9.00 $0V05

Labor

Trackhoe operator $120.00 $15.00 $0.08
Pipeline extractors (2) 1$240.00 $30.00 $0.16

Total Per Foot Cost $0, 15



HRI ChurchroCk Project,
Section 17Wellfleld Equipment Tabulation

# H. Houses #Injectom # Ed•drctom 8#Feet-2
1 21 18 4240

2 21 i8 12210
i3 1 21 9640

4 23 28 6780
5 16 30 3150
6 13 18 2750

Totals n13 -131 38770

#FeetM " #Feet14, GravelRoad

360
520

1080
340,
,280,

3160 4600 2250



Pipe Wall Volume Data,

Outside Diameter (in) Area lnside OD (ft2) Wall Volume SDRI7 (ft3/Mf)
2 0.022 0.012

2.5 0.034
3 0Q049 0.018

,35 0.067
4 0:087

4.5 0oI110
5 0.136

5.5 0.165
6 0.196

6.5 0..230
7 04267

7.5 0.307
8 0.349

8.5 0.394
9, 0.442

'9.486 0,4919.5 0.492

10 0.545 0:140
105 0o.601.

10.75 0.630
11 0.660

11.5 0.721'
12 04785

12.353 0.832
12.5 0.852
13 0.922

13.5. 0.994
14 1.069; 0.237

14.5 1.147
15 1.227

'15.5 1.310

Wall Tk
14 "SDR 17 0.824
10."SDR 17 0.632



Hydro Resources, Inc.

PLANT SIGHT AND WELLFIELD CLOSEOUT AND REQUEST FOR
LICENSE TERMINATION

PUrpose

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

Standards,

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

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

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

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

Instrumentation

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

Survey and Sampling Procedures

A, Preliminary Survey Design

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



Background radiation levels will. be established by surveying areas adjacent to the
survey.area, which are not ýaffected by facility operations. The survey locations,
result, date, check so.Uro ID, and name of surveyor will be!.,recorded in the fieldnotes.
Anomalously high survey readings will trigger sampling of •the. soil at the uhot sp•o•'
location.

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

B. Sampling Procedures

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

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

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

Chain of Custody,, recording the information on the label ,and anyfield 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
comparedas shown in the. hypothetical example 'below. With the laboratory and survey
site correlation available, HRI will develop a calibration :curve for the purpose of
determining what levels of activity measured by survey meter correspond to actual
concentration in soil. Hypothetical data :and the resulting calibration curve are shown

'A -hot spot is considered to be;an area with, a reading equal to or greaterthan-the background multiple
based on correlation ofthe laboratort instrument' readings or-an area with a. radionuclide concentration
sufficientlyhigh such that the average for the I00-m2 area will exceed the soil contamination limits.

I



below. Site data will define the actual remediation targets, however based on past
experienced it is anticipated that survey meter gamma radiation levels that are 2 - 3
times background will indicate Ra-2262 levels above levels 5-pCi/g and trigger further
remediation effort.

CPM Ra-226 X-Bkg.
pCi/g

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

HRI will average the concentrations of radium-266 over the first 15 cm of soil below the
surface in a 100_M 2 area. In soil more than 15 cm below the surface, the concentrations
may be averaged in 15-cm layers in a 100-M2 area. HRI will, at a minimum, sample the
initial 15-cm layer (0-15 cm) and the second 15-cm layer (15-30 cm) if concentrations in
the initial 15-cm layer indicate deeper sampling is necessary. A minimum of five
samples from each layer will be collected within the 100- m2 area and composited for
analysis.

.2
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When sampling a contaminated area,, which is less than 100 Mi, the hot spot will be
sampled as part of a single 100I-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, 1006 m2 each. The dimensions of the sampling area will not, be
narrowerthan 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 Crownpointsites. 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.,

3'



Request. For NRC ConfirmationSurvey and:Samplinq

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

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

A. A scaled survey map as described above; which provides coordinates Of the area

surveyed.

B. A narratiVe describing the conditions before, decommissioning,

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

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

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

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

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

4. Any unusual. or other discussion topics.

4
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EVRODUCTION

This document 'is a ,uid~1ina a*l- Its contents, are, not: to be interpreted by the
applicant/permittee or Wyoming Department of Environmental Quality (WDEQ).staff as
mandatory. This Guideline intends to assist applicants/permittees in understanding and attaining
the reluirements of the Wyoming Envirnmental Quality Act(WEQA) and Land Quality Division
(LQD) Rules and Regulations addressing bonding topics.

This Guideline was developed as a joint project of the Wyoming Mining Association (WMA)
Reclamation Subcommittee and the LQD. The .LQD has and intends to, selectively and
periodically publish updated versions of the Cost Calculation Methods as contained in the various
Appendices.

APPLICABLE WEQA STATUTES AND LQD RULES AND REGULATIONS

This is a general summary of items from the WEQA.

W.S. §3511-417:
Outlines some general provisions applying to initial bond and renewal bond valuesi
This statute outlines the concept of Partial Bond Release.

W.S. §35-11-418:
Outlines accejtable bond vehicles.

W.S. §35-11-423:
Outlines procodures for bond release for coal and ýother miineral permittees.

W.S. §35- 14-411(d):
Authorizes the WDEQ Director' to establish thel bond amount based upon
information submitted in the annual report, an-inspection and other materials.

These items in LQD Rules and Regulations have some applicability to bonding.

Coal Rules and Regulations, Chapter 1, Section 2.(k) and Noncoal Rules and Regulations,
Chapter I,, Section 2.(i) defines bond.

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

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

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

DE 3/98 ofi.



CoalfRules and Regulations, Chapter 12 applies exclusively to coal permittees. Section
2.(a) defne the Area and Incremental Bonds. Section 2.(b) elaborates further bond data
requirements. Section 2,(d explains the liability artas and periods for the Area and
IncrementalBonds. Section 2.(e) distinguishes among and establishes procedures for bond
adjustments'versus bond reductions versus- partialbondreleae. Secons.()through
(h) address requirements for scific bond vehicles.

Coal, Rues and Regulations, Chapter 14, Section 4. and Noncoal Rules and Regulatibns,
Chapter 8, Section 3. require a bond for exploration by drilling.

Coal Rules and Regulations•,Chaper 15 outlinesprocedus forpartial or complee release

of coal permittee bonds.

Noncoal Rules and Regulations, Chapter'9, Section 2I. iscusses bond requirements for
conversion ofa non-coal Small Mine Permit o a Regular Mine PermitL

Coal Rules and Regulations, Chapter 20 and NoncoalRules and Regulations, Chapter 12
details -information on Lettersof Credit used as-a bond'vehicle.

q0
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L COST EXPLANATION FOR ITEMS. USED.IN STANDARDIZED RECLAMATION
BOND COSTS

Equipment sizes (loaders, trucks, scrapers, motor graders, etc.) were selected and agreed
upon by the WMA Committee and WDEQ/LQD based on the usual types of equipment
contractors normally have available for use. Costs for other equipment may becalculated by
using methodologies as shown in this package.

Owning and operating costs were determined, except wheree noted, by using the atastuest
Cost Reference Guide (DQCRG). The total owning and operating costs havebeen adjusted
in this package to reflect wholesale prices rather than retail. To do this, a ten percent
reduction •has been made to DQCRG costs.

Costs for the electric shovel and the trucks associatedw .with the shovel, were determined from
Western Mine Engineering, Inc. Surface Mine Estimor's Guide (Oct. 1997 Version). There

was noadjustment factor used for "these costs since they :are: basedon actual costs at mining
operations in theUnited States.

A standard efficiency factor of 0.83 is incorporated into all production calculations. The
factor accounts -for a fifty-ýminute Work hour as recommended by many costreferences.

Labor costs were obtained from the Wyoming. Department of Transportation. Wage
Determination Decision (1997). with an additional 25 percent; for benefits, unemployment
insurance, socialsecurity, etc.

Supervision costs were determined by adding: $5.00 per hour to labor costs and also include
the 25 percent add-on for benefits, etc. In most cases, only a portion of a supervisor's costs
is applied to each task. Theoretically, this allows one supervisor the flexibility to oversee
many jobs or pieces of equipment at the same time.

The supervisor's transportation isalso 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.

Wjere only a portion of support equipment are used in a calculation (i.e., one-half water
truck), it is assumed that the equipment in question services morethan one area.

DE 3"S I.



Table D- . Operating Costs and Adjusted Costs (S/Hour w/o Operator) For Equipment in This
Standardized Bond Format

I J ~,QCRG11
Equipment .Equipment Name Book Cost Multi- Adj. Cost Date

Type 1 ($) plier (%) , ($) ,

Dozer Caterpillar D9R (SU) 113.60 90 102.24 3/98

Blade Caterpillar 161H 72.79 90 65.51 3/98

Scrapr Caterpillar 657E P-P 221.51 90 199.36 3/98

Truck (95 ton) Caterpillar 777D 170.45 90 153.41 3/98

Loader (13 /h yd3) Caterpillar 992D 192.26 90 173.03 3/98

Loader (5% yd)) Caterpillar 980F 64.38 90 57.94 3/98

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

Dozer Caterpillar DII R (U) 223.85 90 201.47 3/98

Dozer Caterpillar D9N (UI) 105.11 90 94.60 3/98

Backhoe Loader Caterpillar 428B (2WD) 16.74 90 15.07 3/98

Water Truck 14,000 Gallon 135.22 90 121.70 3/98

Dump Truck 10-12 yd" 29.47 90 26.52 3/98

Pickup Truck Crew 4x4 3/4T (Gas) 9.74 90 8.77 3/98

Pickup Truck Crew 44 3/4T (Diesel) 7.85 90 7.07 3/98

Tractor MF 50EX 4W)D 74 9.11 90 8.20 3/98
H.P.

Towed Mower Flail 7 ft 1.28 90 1.15 3/98

Rubber Tired Dozer Caterpillar 834B 96.00 90 86.40. 3/98

Scraper Caterpillar 637E P-P 169.05 90 152.15 3/98

0
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Table*1D-la., Purchase Price, Lcase Cost, and Operating Costs for 56 CY Electric Shovel and
793C Trucks

Opemors that use the tnuck/shovel. appendix must show a regrading plan that is suitable for a large
shovel/truck operation., Many backfill operationstare not suited for this type operation'because
the cuts are no thick enough -to allow the shovel, optimum digging depths, highwall reduction with
dozers takes: up a, largepercentageof the required backffi, and there is insufficient backfill to,
justifytis'large, shovel/truck fleet.

Operators using the shovel/truck appendixshould submit suitable. cutand fill isopachs that support
the choice of this backfill method.

This method is not to be used for topsoil movement firm native areas or from stockpiles.

The $7,988,916.00 purchase price of the 56 CY shovel must be. added to the bond costs. There
is noprofit or other contingency items added tothis cost so it can be added to thebond cost after
all the line!items and add-ons havebeen totaled. Nosalvage value is, allowed' atthe endofthe
project.

56 CY Electric Shovel
Purchase Price $7,988,916.00 (WME)
Productivity - 56 CY x I pass/35 sec. x3,600.sec/Ir. 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 0.83313 (operating, efficiency) = 4,040 BCY/hr.

Hourly Costs, (WME)

Labr E Lub TDoa1

$55.94 $46.23 $123.64 $22.83. $248.64'

Qteaillar 793CT'zcks 240 Ton)
Pur•.•sPrice. $2,539,800.00 (WME)
Monthly Lease (@600 hr./month) $45,000.00

- Hourly Leaz Cost $75.00

: - Hourly Costs (WME)

EM Main$.3a2 Eu$2 T.,•00 I•$1 5

$23.04 $16.32 $26.05 $161.80 $35.94 $118.15
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Table 1D-2. Abbreviations Used inThis Standardized Bond Format

DQCRG -

WYDOT-WDD -

WME-
BCY-
MCYH-

BHB-

Caterpillar Performance Handbook (Edition No. specified where
:appropriate)
Dataquest Cost Reference Guide (date of data indicated)
Wyoming Department of Transportation - Wage Determination Decision
(1997 Version)
Western Mine Engineering; Inc. (Oct. 1997 Estimating Guide)
Bank Cubic Yard
Loose Cubic Yard
Miles Per Hour
Black Hills Bentonite Corration
DEQ Abandoned Mine Land Reclamation Program

H., STANDARDIZEDRECLAMATION BOND FORMAT

Individuallritems may be expanded. as necessary or noted as not applicable based upon the
specific reclamation practices approved in:each permit.

A. Area Bond

The Area Bond covers the costs of backfillingtand rough grading (and special' reconstruction
techniques when' specifically approved) according to prodiedures, and postmining topography
approved in the current term permit.

1. Introduction

Present ageneral discussion of assumptions, calculations, procedures, methods, etc. for
summarizing or documenting calculations.

2. Backfill

Describe equipment, procedures, volumes, and costs for bringing all pits to an
interim/bond topography with reference, to a quality,.current map of the project site.
The interim/bond topography must come as close as :psible to the approvid final,
to__graphy. acknowledging that the current mine site -differs from the final
amnfiguration.-

* Appendices A through F detail equipmentfleets and costs for this-.reclamation activity.

Operators, should clearly show cut and fill areas and'the associated haul distances and
grades on a map.

This section should:clearly list overburden Drilling and Blasting' costrat$0. lO/BCYiwhen
applicable.
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3. Rough Grade Backfill

Descnrbe procedures and costs for shaping interim/bond topography with reference to a
quality map.. NOTE: Depending upon permit approved backfill practices, rough
grading may not be a necessary line itembond cost.

Appendices G and M detail equipment and costs for this reclamation activity.

4. Finl Gra Backfill

Describe equipment, procedures, and, costs for specific site tasks (e.g., drainage
reconstruction or permit-specific postmining features).

Appendix G details equipment and costs for this reclamation activity.

B. Incremental Bond

I. Introduction

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

SPresent a general discussion of assumptions, calculation procedures, methods, for
summarizing or documenting calculations, etc.

2. Native Topsoil Removal From Borrow and/or Backslope Areas

If-appficable, describe equipment, volumes, haul routes, and: costs with reference to a
quality, current map of theproject site.

Appendices A, B, C, E, F and G detail potential. equipment and costs for this
reclamation activity.

3. Native Overburden Removal From BorMowand/or Backslope Areas

-If applicable, describe equipment, haul routes, volumes, and costs with reference to a

quality, current map of the project site.

Appendices A through G detail potential equipment and costs for this reclamation

activity.

4. Miscellaneous Overburden Redistribution

Describe equipment, haul routes, volumes, and. costs (with reference toý a quality map)9for backfilling structures, such, as:
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* scoria or shale pit(s) * sediment ponds
* diversion ditches * sewage lagoons
* access/haul road cut or fill o culverts
* railroad cuts/embankments Other

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

. Demoliion

Equipment, procedures, and costs for demolition and disposal of each individual
,structure should be described in terms of size,. type of construction, etc. so that
appropriate demolition costs can be estimated, such as:

S fences
* power lines,, transformers
o hard-surfaced roads
* bridges
* abandoned equipment (i.e., draglines, shovels, drills and pieces of same)
o culvests
* railroads (rails, ties,, ballast, scales, etc.)
* facility buildings (shops, warehouse, offices, etc.)
* mineral handling facilities (truck dumps, conveyors, silos, scales, etc.)
• support facilities (ready line, fuel tanks, water tanks, equipment yards, explosive

storage sites, electrical substations)

Appendices H through K contain costslfor these reclamation: and, demolition practices.

6. Removal of Monitoring Structures and.Other Miscellaneous Items.

DescFibe the. procedures, equipment, and costs required to properly abandon or remove

.and disposal of items, such as:

* .groundwater monitor wells
* all other operator-owned wells within the permit area.
o surface water monitoring stations.
* all other experimental study sites- within the permit area
* meteorological/air quality monitoring sites

Appendices L through Odetail equipment and costs, for these reclamation practices.

7. Scarification or Rippingof All Compacted Surfaces

Describe equipment, procedures, and costs (preferably on a per acre basis) with
reference to a quality, current mapof .the project site.
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Appendices I I and P detail costs for this reclamation practice.

8. Topsoil Redistribution on AllDisturbed Areas,

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

Appendices. B and C detail equipment and costs for this reclamation activity.

9. Revegetation of All Disturbed Areas

Describe equipment, practices, and costs (preferablyon ha per acre basis),.including:

* seedbed preparation
• mulch (purchase and application)
* 'seed (purchase and application)
* fertilizer (if -equired, purchase and application)
* post-seeding maintenance over the minimum bonding periodý (e.g.,, weed 'control,

mowing, interseedng). Operators suggest that alten percent,line item should cover
this issue for the entire bonding period.

P Appendix Q outlines a cost calculation process, for-this reclamation activity. The costs
must be, calculated using the specific seed-mixes and practices. from the approved, term
permit.

10. Reclamation Statusý and Bond Liability Status ofAll'La.nds Within the Permit Area

a. Land Status. Categories

The bond calculation should describe the status of all lands within the permit area.
Each land status category should be clearly identified on a quality map and cross-
referenced to specific reclamation cost for each category. The. LQD also prefers
a tabular summary of the, acreage for each category.

LANDS THAT HAVE BEEN TOPSOILED AND SEEDED BUT HAVE NO BOND
RELEASE MUST BE BONDIED. FOR RETOPSOILING. SCARIFICATION. AND
REVEGETATION.. (see Section 10.b.(2)(b)i)e) on.page 10]

.. Tile following is a summary of generic eland status categories. Section 10.,(2) below.
details the information and calculations ncessary for each of these, categories.

(1) Native lands undisturbed at the time of this specific: bond-calculatiotn and
which will remain undisturbed under this bond calculation (e.g.,. no, borrow
areas necessary).

Di"-. IN,;A 7'



(2) Lands regi-ding and revegetation at the
time of this specific bond calculation.

(a) Lands requiring assessment-of Area Bond costs

(b) Lands requiring assessment of fultlor Incremental Bond costs

(c) lands requiring assessment of partial. Incremental Bond costs

i) Lands permanently reclaimed piOor to December.31, 1982

ii) IAnds permanently reclaimed after December 31, 1982

a) Lands with no approved: Partial or FullBond Release

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

c) Lands with approved larger percent Partial. Release of the
Incremental Bond

d) Lands with approved Full Release of Area and Incremental

*i Bonds

b. Line Item. Bond Costs

(1) The bond covers 'lands currently disturbed by mining and associated
activities and. those lands to be disturbed in the next 12-month period.

(2) The bond should include costs for the.Area Bond (through backfill, rough
and' final grading): for all open pits; impoundments, sediment ponds,
diversions, etc.

(a) Section E. 1of this Guideline, and. its associated- appendices, detail
procedures•and costs forthe Area Bond:_- d. ne bondcalculation-shouid
detail costs forthe oper*ionslisted in:Section•-s ;...), C) andD),,.

(b) Section E.2 of this Guideline and its associated appendices detail
general categories, and procedures. for the Incremental Bond. Overall,
the, bond calculation shoulddetail costs for theoperations isted' in
Sections E.2.B) through 1).

i) The bond calculation should, asses the full suite of Incremental
Bond tasks and costs for all disturbed lands which have no
formally approved partial or full release of the Incremental 'Bond.
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Historic LQD Administrator policy, LQD Coal Rules and Regulations Chapter, 15 and
W.S. §35-I1-417(e), establish three. (3) distinct categories: of Pa•itiaBonid Release for
permanently. reclaimed lands.

a) Lands, Peranently Recaed Prior to December'31, 1982

Prior to this date and prior to approval of the Wyoming'State Coa Program, the LQD
Administrator granted de Partial Bond Release for permanently. reclaimed lands.

The LQD did not specifically approve or otherwise,.record this Partialt Bond Release
category, so there is generally no written 'approvl 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 purchasewand 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 backf'lling,
regrading, topsoil replacement, and drainage control according to the approved term
permit procedures.

This category of Partial Bond Release requires formal, written approval by the DEQ:
Director. If this release category exists, for your specificpermit, the bond calculation
should include, the, date of the Director's approval letter.

The bond calculation should specifically identify this category and show the. appropriate
units on a quality map.

The bond calculation should specifically tabuliae the residual, 40 percent 'Incremental
Bond costs (preferably on a per acre basis) as the appropriate carry-overcost assessment.
As-noted above, the Incremental Bond includes all term.permit approved Reclamation
Plan practices beyond rough grading ofthe backfill. The tabulation of the 40 percent
Incremental Bond carry-over costs shouldtdetail all approved reclamation practices. -

c) Larger Percentage ofPartial Bond Release

LQD Coal Rules and Regulations Chapter 15, Section 5.(a)(ii)(A) allowsmore than 60
percentrelease of the Incremental Bond as determined by -the.LQD Administrator-and
DEQ Director.
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W.S. §35-1.1-423(d) manda+tes development of specific rules and regulations for release
of coal bonds. These rules are controlling not withstanding other provisions ofW.S.
§35-11-417 and -§35-1,1-423 to the contrary.

LQD Coal Rules and Regulations, Chapter 15 :is that formulation.

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

This: category of Partial Bond&Release requires- formal, written approval by the DEQ,
Director., If this release category exists for your sific -permit, the bond calculation

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

The bond calculation -should specifically tabulate-.the. residual percentage Incremental
Bond costs (prefe.mbly on a per acre basis) as thedappropriate carry-over cost assessmenL
As previously noted, the Incremental Bond includes all term permit approved
Reclamation Plan practices beyond rough- grading of the backfill. The tabulation! of the
percentage Incremental Bond carry-over costs should detail all approved reclamation

practices.

NOTE: The percentages of partial release of the-Incremental[Bond vary for Noncoal
Permittees. 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 EnViVonentair Quality Act and LQD-Coal Rules :and Regulations
Chapter 15.

Full Bond Release requires formal, written approval by the DEQ Director. If this
category, exists for your specific permit, the bond calculation-should, list the date of the
DEQ Director's Full Bond' Release decision.

e) Lands Permanently Reclaimed After December 31, 1982

This category includes all land permanently reclaimed, that has no bond release.

These reclaimed lands must be bonded to scarify, retopsoil, and reseed. There-are no,
provisions made for where ,the topsoil would come from. It. is assumed that topsoil
would be spread at the same average depth on these lands as it is on the rest of the areas
requiring topsoil. Topsoil haul distance and grade used would be the weighted average
used for the rest of the reclamation. Scarification. and reseeding costs would be the ;same
per acre-as those used on other lands requiring reclamation.
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NOTE: The DEQ/LQD continues development of a- DRAFT Guideline on Full and
Partial Bond Release Procedures. Please consult.with the LQD concerning the status of
that Guideline, should you consider bond release for permanently reclaimed lands.

11. Coal. Drilling

Describe the, approximate number, depth, diameter, and location (show on inclusive
map, if possible) of all holes drilled into or through coal during the current and next
annual report period. A tabular format, with.reference tO map locations may be an
efficient presentation. This.desciption should distinguish! between coal drill holes which
will be or have been removed by the pit advance within the annual report period versus
those coal drill holes which will not be mined out in a report cycle. Theoperatormay
distinguish between abandonment/plugging procedures for the coal drillholes mined out
in the report cycle versus, the, longer term abandoned holes. Eachcategory should have
a total line item cost entry in the .bond. 'The LQD prefers that all coal drill hole
reclamation costs be estimated according to Appendices L and M.

12. Miscellaneous Items

Each 'individual operator should identify these items as a line item or include each in
some specific bond category. Otherwise, the LQD will enter the item as an addition to
total dollar value-of the Area and Incremental Bonds.

a. COSTS FOR AN INDEPENDENT FIRM TO DESIGN THE FINAL
RECLAMATION PROJECT: All design and engineering work (including field
and office time) through production of construction documents should be included
under this heading, At the least, some surveying and redesign of the operator'ýs
reclamation plan to fit the current situation would be required. Reference sources
place this category at 2 to 61A, percent of the total bond cost. LQDtypically uses
3 percent.

b. CONTRACTOR PROFIT, OVERHEAD, MOBILIZATION AND
DEMOBILIZATION COSTS: The Dataquest Cost Reference Guides used to
construct the appendices do not include these costs. If an operator uses these
*appendices in bond calculations, there is still a need for this distinct line: item cost
in 'the bond. Assorted references place these items from 8 to 15 percent of the total
bond cost. Presently LQD is using 10 percent.

c. PRECONSTRUCTION INVESTIGATION AND STABILIZATION: This item
addresses all field work necessary to document and mitigate dangeroUs and/or
quickly deteriorating conditions, such as slumping 'highwalls or drainage problems.
Any assessment under this item will be based upon the LQD's knowledge of
specific site conditions and the length of time between cessation/forfeiture and
'initiation of ,the final reclamation project. When necessary, reference sources, place.
this cost. at 'Ir to 2. percent. LQD isusintg 1, percent.

. DE 319S I1I



d. COSTS FOR -AN: I EPENDENT FIRM TO MANAGE THE FINAL,
RECLAMATION PROJECT: This category includes completeoversight of aUl
demolition, onstction, and rclamation aiviti. Prbable,.task would include
supervision of earthmoving and reclamation, construction surveying, and soil
sampling. References place this costat 3to 4- percent. LQD uses 3 percent.

e. COSTS FOR ON SITE MONITORINGPROGRAMS FOR TEN YEARS AFER
COMPLETION OF THE FINAL RECLAMATION PROJECT (INCLUDES
SUC M S AS! UTlITJ[E AND GROUNDWATER SAMPNG);: Costsof
this item w llyvary depending upon specific permit commitments. The LQD uses
a range of 1/2't0o2 percent. Usually LQDusexs 0.5,percent.

f. COSTS FOR SITE SECURITY DURING THE FINAL RECLAMATION
PROJECT AND LIABILITY INSURANCE COST DURING THE FINAL
RECLAMATION PROJECT AND OVER THEý FULL.BONDING PERIOD:
References place this.cost, at.about 1 percent of thei total bond amount.

g. LONG-TERM ADMINISTRATION AND: ACCOUNTING COSTS: After
compietion,,of a major reclamation project, a minimum of five-years (non-oall
permits) ora minimum of ten years (coal permits) will expire iefore ,the LQD can
movefOrrfinalbond release. TheLQD will incur-additional administrative costs,
during this extended period. The scale of some coal reclamation projects may
necesditate employmentof an outside contractor.

The LQD uses a• range of 1 102 percet for thiiS category depending •upon thie scale

and complepity of ithe, reclamation and post-reclamation monitoring projects.
Currently LQD uses 2 percent.

h. ANY OTHER SiTE-SPECIFIC PERMIT COMMITMENTS SHOULD, ALSO BE
INCLUDED HERE: Costs will vary -according to specific permiit.commitments.

The LQD has. historically us thefollowing: sources to establish the range of percentages
list in the Miscellaneous Items.

" Means Heavy Construction Cost Data (c t edition), published by R. S. Means!
Company, Inc., Kingston, MA

* Means Site Work Cost Data (current edition), published by X. S. Means Company,Inc.,
* Kingston, MA

* BuildingConstruction Cost Data (currentedition), published by R. S.,Means Company,
Inc., Kingston, MA

- Handbook for Calculation of ReclarmationBond Costs, 1987, Department of Interior,
Office of Surface Mining Reclamation and.Enforcement, Washington, D.C.
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Wominag DEQ. Abtxdondd Mtte Land Program contracting and rclanmation practices.
and cumulative experience

13. Unknown Costs

The items under L) represent the usual contingency items applied to bonds. If thsew
items are included as line items in the bond, the only remaining category could be
unknown as per W.S. §35-11-4117(c)(ii). References place thiscost:at2 to5 percent of
the total bond cost. Under normal circumstances LQD is using 4 percent.

14. References

List sources of information, procedures, costs, etc. which were used, in* the bond:
calculations.

15. Maps

This Guidelinerequests that the various tasks, operations, disturbed areas, reclamation
areas, etc.,, be illustrated on or referenced to aOUALIY, CURRENT A. Several
of the tasks may be illustrated on the same map. All maps presented lin support of the
bond calculations must be clear and legible contour maps or recent (with. date) aerial
photographs. The preferred scAle is 1" =5,00, unless it is necessary to directly compare
(e.g.. overliy)-a bond map to-an existingpermit map. In this case the;.scales should be
identical. Each map should be of a reasonable size, generally no-largerutan-48" on a
side.

Each map nmst have:a complete titeW block, including:

* Map title
* Name and address of penniitee
* Permit number and term designation
* Annual report period
* Scale, north arrow, contour interval,, date of photography or date of preparation

All maps must show and clearly label:

* Legal subdivisions with section, township,.and range lines
0 Permit area boundary and tjenn boundary,

m: kPPE.DIcEs

The following appendices are intended foruse in this standardized bond calculation package. Any,
references to specific equipment should not be interpreted as a recommendation of any kind by
any person, cofiipany or agency for the use of specific. brand-name equipment.
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14.51

12.0

10.2

7?.9•

7s

25.0

.25A0

25.0

.25.0

25.0

25.0

11.0

'lskdmy Adjasftd
-wa Faitw MXA

* CiV o00mhn 0Cw21I

0.83

am0,;831

0.83

6.83•

0.8310.830.+83

0A83

0.93

523

SOL

378

33':

,272

,249

228

212.

'19T7

,174

.1.56

OPcoOZ

S 0~

8."79

$0.97.
Sl.'o6

$1.16

81:25

$1.34

S_43ý

$1.61

i £1.--f lOt ,Arn •4,IIm + Lin&(40t gTr 4. 4~ infl3~ = .ht f~.ft ~vflOt mAe 4. At w..U~ t~aB.
Ims&i(AOIL or-&- + 4* mni-!-:-6Wtoftft 9-igivAGIA gmAc +,4% fadigý =44WWUR,

(FL)Sn-.,.+!•

1502O00'

2ObOO

25m1

3060,

3M0

4501

6o5

6 ; 5010

Lmd

1.0

1.0

LI0

1.0

-. 0

1.0

1.0"I.01

1.0

1.0

.I.0.

Trayd

L~Ammcd'*Ain.)

0.34

0.67.

0.83

0.99,

I ."

2;43

2.46

a sww&,Spfcad

0.60;
0.60

0.400.60

MOO

0.60

0.60

0.60

0.160

0.40

040

0.60

T'm
amImli)

0.41

tlti

1.85

3.19•

3.63
Im,+

4.09

4112

4.97
:S.4t

4'S.O

'Oin.)Trm•

2.45

3.07

3.68

428

4.89

..5.50,

9.14'

10in

Tri"
•Pu~

Maou

24.5

193

163

I40

12.3

10.9

(98

8.9•.2

7.6

7.0

6.2

;S22

Wffioimoy A4ol1Ad
Payloa Facuw Pmduclivay
olmV (so mklhf) (DCWINr

25.0

.25.0

25.0

25.0

25.0

25.0

.025;0

25.0

25.0

25.0

2;.0

25.0'

0.83

0.83

0.83

0.83

0.83

0.83.+

0.83

0•3

0:83

405'

338

291

255

Asr203

~IS8:170

135

129'

120

$0.52

so.65

-50.78

$0.91

51.30

52.43

$1.67

SI.82,

SI.M
52.05

S1.221
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App-&z C (Codiiauý.P ~~~~Cahbulad" (in' Idueu Matm~ahWob a Catinpilar 637 Pu&bPA wAl Via%

M~~inBy Uom &Iyoasw

IJn•4J•i•l•d•m•t•GItntsl•
-- 94:- 5% R-hli- (;=ft f9% -- A- + 4% -w- _ 9%r -,-- - +AS - -- I%

OewqA
Dim=*

_m 7%MaIoA 'M"
.mm
"ALr-

Tgad Tal
Two CY
BM 71M
.Ow Ow

50

1000

2ooo

25W0

smo

•smo

GOOD

0 .o

t:o.1.0

2.0

1.0'

1.0

LO

2.0

1.0

IA0'

1.0

1.0

.1.0

1.0

2'.0

0235

2.01

2.46

Lt92

233g

t2.3:3.75J

4.66

'5.12S's2

6.04

6.49

0.60

O.60
0.40

O;6O

4.60

O.6O

0.60
4.60

0.60
0.60.

0.60

.33OJD

Om66

O83

Io

'At

1.30

1.96

its
2.29

1.45

.2A8

3.11

L.72

4m3

4.97'
sm

4.20

7.453.66

9.31

9.9W

10.54

fbt

2t6.1

12.1
19.3

10.8

4.9

t40

5.7

ac!) 0o0is
(CAIZ)W com

Offim

2S.0r

25.0
25.0

.25.0

25.0

25.0
M0

2W.0

1-20"

-25.0

&M.'

0.3.

.3

4.3,

* 4.33

4.,8

0.83

¸0.83

0.L3

501

,460

38m

2,6

252

201

123

f68

i54

143

133

125

113

10.66

10.79
$1131
$4.92

11.43

*sim

S$152

$1.72

.11.72

'12.22

1•2.23

I-AL-A QnC -A..Lt¶Imu lift v-;"" Gl,.d L ý-- -- . 1,

on-Way

akL)

1000

20•O

2560

swoo
S0S0

3560

.0

Tmnd MV• ?mtd
LA Ti Spd T
raw LcadrA Tom ac
04'n) &) O9

2.0

1.0

1.0

2.0l.O

1.0

IED1.0

1.0

* .0I•0

1.0
i.0

0.75

"1.43 0.60

0.32

0.49

2.21 0.60 0PAS

231l 0.60 0.31

34A9 0.60 &49

4.11! 4.60 1.24

4.37 ... :.&0 1.30"

'.6.24 .0.60 2.6

,6.93 4.60 I.9

7.62 06 19

1.31 0.60 2.12

.996 4.60 2.2.

9.62. &.6 2.46.

Twm

2.67

3.52

147

C.92

7.77

L.62
"9.47*

10.32,

11.17

1287'

12'72

Pa
HMr

121

13.7

9.9

L.7

7.7

7.0

'.3

'•,

,4.9'

4.7

&4

.25.0

250

25O

25.0

25.0

25L0

25.0

25.0

25.0

2S.0

25.0

25.0

25.0m

0.83

0.83

0.83,

0.83

4.83

4.3,

.33

0.m

QMs

460

353

'24,

158

1205
181

131.

120

122

102

98

91

EflkimcY Adjuafd

ownY 00 OliahO (RCYJNI

"osats

tome

10.75

$0.93

$1.11

S1.65

a, 02

12.19

$235

3170-

MR9
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Appoldiix b
Cutaafor M~vung Macei4,Js With a Cateipillar 56 CY Cable Sbovel mad'Caftipillar 2407 (793C)T ?uuk

MUM~hCOb&11aAURmmOXIcAvAflCNclL; MAMMAL RS" DLAS1VG SHOULD HAVE AN4 ADDITONAL SS.IOIBCY ADDED-FOR DRIUING AMn

MatetmmaMomiaco By mcsbowh.Tnk combination

1) S CY Sbowd
2)k Comlpi~brWlO3I 40.7cc ad'Dmnpa
2) maiteial Dolla
4) Opeamit~ 311icly PrCO
5) olnRasuaPae
6),56 C? Abo,dOpuutir Cftoal 0.ownuabip 0in
7) 79SC LAmmo + OpeaukiVCmw
I) LaborCooft
9) 6o14 *(-l.OW'000GL WaktTick.+ Ip~

10) 1. 16H R" *.Ipcao
11) 13wD9R +tI perator
12) 3 8343 RubberTired Dowr + I Opomaim
12) Slaporvition Labor Coil
14) Slupavimor ?mimpatila

mS) TowI Fleota Srou cars (Naacsi Thxks)

56.0 WCY Hmped
1923.0 •LY/I5s68 Cy

.2,150.0 LOJDCY
0.83%,

$241k.64
$19.15

)18.75 Par Hour
SmO2l Per Hour
S84.26 Pe HoR

$120.99 Po Hour
1101.35 IPr Hour

$12.50 Pe at

1123 Fr Hour

i664.91 per HOWr

01125
011125
CPH 2S
WNE,
vim
WYDOT-WDD
'A of W0% DQCRG + Opeurator

+0 QR Operator
90% DQCRG + Operator
90% OQORO +'Opiraaor
OA4of WYDOT-WDD
14 of90% DQCRO

10 USE T.4~k LocAweyour approximmt pod. by afor-,- to acm wailbu.. Defteoim mac cgpr DCV by using distamc coliumn that pp hilamea your dietance. No calculahiona arc

qý-• Ana v,-* €2+nt I ... A.A , " - AM . AU l,1 -A all.. CEl A . .AU.•. AUl -n

Qu-Way

2m4

"W

33W0

4m4

4m4

SOW

7mW

La"d Mangume
11am Tume

1.70 0.60

.70 0.60

1.70 0.60

1.70. 0.60

1700 0.60

1.70 0.60

1.70 0.60

3.70+ 0.401.70 0.60

1.70 M60

.;;70 0.60

t.70 0.60

Tend Trravd TOW
T•me oump Tiel Cycle

Loaded Tit= Empty Ties(Mill) '(Mil.) (Mi-) 04im)

0*4 11.20 0.2 4.1

0.7 120 0.4- 4.6

1.0 L20 0.6 5.1

1.3 1.20 0.7 353

1.6 1.20 0.9 4.0.

1.9 1.20 3 .1 63

2.2 1.20 1.3 7.0

2.4 1.20 ..5 7A4

2.7 1.20 1.7 7.9

3.0 11.20 1.9 14

3.2 1.20 2.1 LI

3.5 0 2.3 m93

-3.8 3.20 2.5 9.8

4.1 1.20 2.7 10.3

Trip
Pur

Hour IBM,) (DCYIHs)

'14.6 156.1

13.0 156.1

11.81 56.1

10.9 156.1

:10.0 1m56.

9.2 156.8

I.6 t56.1

I1l3 356.8

7.6 IS6.,

7.1 156.8

6.8 1356.11

6.3- 5.1

6.1 156.8'

S.8 156.8

1912

1704

1425

1307

1206

1120

ý109.

992

9b3

891

843

700

'761

(DCYfllt

4046

4040

4040

4040

4040

4040

4040.

4040

4040

4040

4040

4040

4040ý

4040

Numbe Opeating.
of Thick Co
aequired+ (SC)

2.37

2.6S

1.09

'335

3.61

3.81

4.07

4.33

4.53

4.79

$.05

5;31

50.275

$0.289

S0.303

50.313

'$0.327

S0.340

$0.364

50311

50.402

M0.416

50.430

$0.443

Op-mata Coms;n -(ITu~ (WTsuck e~mm coi Labor emut)) 4 TOWa Rcetcoa~s)Ifbovel Pmductivii4)
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Caicalkma~ fme Mm*n Motaula Wah a Ctailr5V YC~ aw aud CazpwupIr240!? (1930)Tiuc

Materal Moemmiby Rn;I.Tfu*Cbara

t•l•lrJ. 54L :mn•IthW'•rm4ie D..... £L6~ A ~ 1~ w... - . -
- -----.- l ý am& m- , -A A- . . IN.,,, - ,- = ,,I

7mal. Tavwd Tdwa

Laiso tww 1 rmc - op Tb. p
Adwumd

ai -NYA
Numet•
ciunxb

73c

3m

moo

so

400O

4100

smo

• .5500
6000

6500in s

1.70. 0.0 0 .2 . 4.7 .12.

1.70 0.6 1IA 1.20 0.7LT 1067,

.70, 0.40 2. 1.20 1.0 6.7 9.0

1.70 0.0 2.9 1.20 12 7.7: 7.4

1.70 a.m0 3.4 120 1,4 8.7 W 6.6

1.70' am4 4 '1.20 IV 0.7 ti2

2L70 o04 50 . 2.2 1&.7 56

1.70 0.0 5.7 1.20 25 11.7 S.1

1.0 O.4o 6.4 1.20 2.4 12.7 4.7

1.70W am 7. .o "0 3•.2 15 44

L.70 0.60 71.8 .20 5.5 14.3 43

01.7 0.40 Ili 1.20 3. 1.3 3.

2.70. 0.6 9.2 1.10 4.1 16. :L6

1.30 '0.40 9.9 .1.20 4A4 17.4 3A

,156.8

;Ike

156.4

Im,
156.3

1L56.8

156.8

1Me.

356.8

1Ml.

166

Im

1019

731

4&9

4a5

440

4m4

4W4

40W

404

'4040'

4W4

4M4

4040

4040

4WD0

4%040

ý2"8

,3.96

4.48

4.99

6A06

6m7

7.09

7.41

L6,4

.9.1,,

30.916

40.34t

3SO7,
:10..546

$0.614

10.639

S0."'
MW

lgi.ý,LIVX -. A. ý AM A dt i.-I Mf L-kat =,.QAe

L ' Ir

Tauve ITvdi T~aw;
.Wy Land Maimwv 'Tkh 6-D~ Time ee 'Trip

W-)(M.) *AV.) -M~ A., Q~ 9~ H

Pala Auiwicr PrAui•Cir*
f. A-fift -a~,) drTnaek Ceam(m" g cy,

5 31.70 0.60

lo0 1.70 0O.4

3.500 3.70 0.40
2= 1.70 0.60

20m0 1.70 0.60

40 1.70 0o,

5m 1.70 0.60

500m 1.70 o06

550 13.7 0.40

,sow 1.710 0460

6500 1.70 o04

7000 1.70 0.60

04 1,20 0.3 4.2 143

0.7 1.20 0, 3 7 12.7

3.0 1.2 0.ý1 '. 1 13

33 13.0 1.0 3.3 10.3

3.,9 1.20 .1.4 7.0 .8.6

2.2 3.20 1.4 7.5 8.2I.5 1.20 .1. ,3/ it

2.3 1.20o 23 .6 -7.0

3.2 120 2.6 9.3 6&.

3 3.20 2.8 9.3 63.

3.83 1i0 3ti 10.4 5S.'

4.1 3=. 20 t4 31.0 5.

,4A4 1.20 3.4 334s 'S.2

I146.8 i86"
1.56.8 1662

356.3 1479

Me.8 1344

5.3 1227

156.8 1128

1568 345<yJ•:'

M1563 754
156.8 7154

ISU. w8

4040
4040

40W0

4040;

4040,

406o

4040

4"40
4w~

4&04

,111C

2.43

2.73,

3.00+

3.29
338.,

$.17

4.16

4.78

5.0!?

5.36

5.65

5.03

10.292
$Do83

.0322

30.317
SOM7.
3641

10.46I.

50.46
10~.47
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Appcndi E
Caculnim for Movin Mgsuml wii a Ca•pilk D9N Dow

MacrW Movaat 3) DBy

1) Cou.1aqpr D9N Dowm Wilb U BIlG&
2) OpcwOing CmM
3) LaorCotm
4) Swoeisa LAWor Col
5) Sup,"VisoT am

39460 Pu HKm
$18.75 ILu HOW

53.13 Ptr How1I.10 ftr How•

S1 17.58 Pu Is=

9Sa dDQCUO
WYDOT-WDD1IM ofg0 9 o DQCRG
Imof90% oDQtG

TO USE TABL& Loct yaw qpm g=ma s by rfuthaig *o'& *dun*. Ddrmaa -o4 pr LWy by aims did That bed bapp o, ma~ao yew diomnc.

I Jab Cwmasb-n PFacloa I

Dim""
(FL)

I0S

150

200

250

300

350

900

450

Sa0

2190

1200
'9w

700

570

430

410

370

350

340

1.0

1.0

1.0

1.0

1.0
3.0
1.0

1.0

1.0
,1.

m1.0

1.0

1.0

1.0

1.0

1.0

1.0

1.0

1.0

1.0
1.0

V~bbf

0.90

0.90

0.90

0.90

0.90

0.90

0.90

0.90

0.90
0.90

O.83
0.83

0.83

0.33

0.83

0.83

0.83

M.83

0.83

0-93

Gmda

1.00

1.00

1.00

1.00

1.00

1.00

1.00

I-an

A4ustd

GLC~fl'f.)

1575

900

675

525

428

360

308

273

263

CAWA

$0.075

$0.131

51L174

50.224

$0.275

50.327

S0.382

$0.423

$0.447

SD.461

Job Corocliom Factonw

Dbaumc
(FL)

so

100

200

250

300

350

400

450

(L.CYH.)

2100

1200

900

700

570

430

410

,370

35O

10P

1.0

1.0

1.0

1.0

1.0

1.0

1.0

I _A

1.0

1.0

1.0

1.0

1.0

1.0

1.0

1.0

1.0

0.90

0.90

0.90

0.90

0.90

0.90

0.90

0.90

0.90

A Ct

0.93

0.83

0.83

0.M3

0.83
--0.33

0.83

0.83

^623

Gnde
0.0%)

1.20

1.20

1.20D1.30

1.20

1.20

1.20

1.20

i.20

Adju-td
Producfivky
(LWCY.I.)

1890

1030

310

630

513

432

369

2333

I m

50.062

SW109

$0.145

03.37

.229

50.272

50.317

$0.353

so.373

IA *7.7 Gil ~*A

ts. 10ii
•Jb Cwatvo F~.-opm•

maurwu
Good

Fair
50 iaiakir

- 1.001.00

-0.90
= 0.83
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Appmadi R (CadiuuA
COkcuhloa fra Movin MasrM W'b a Cakupigm D9N Dow

Ude1S3 UouMM By Dain

10oso

looL0I

200

250

sw

40O

450

5oo

21W 1.0

12W 1.0
191w 1.0
520 3.0

700 1.0

=70 1.0

M30 1.0

410 1.0

370 1.0

350 1.0

340 1.0

1.0

3.0

1.0

1.0

1.0

1.0

1.0

1.0

1.0

!.0

Vbbfay
0.910

O.90

0.510

a.go

0.90OjgO

0.90

0.90
0.90

0.90

Er-

41.13

0.23
0.83

0.83

0.83

0.83

0.83

(-20%l)

1.40

1.40

1.40

1.40

1.40

1.40

1,40

1.40

1.411

OCikr.)

1260

945

735

5,9

504

431

389

368

I57

msu

0.124

$0.160

0.196

30Z3

$0302

10J20

M.3129

(FL)

100ISO

150

200

250

300

350

40w

450

5So

Produc~iliy , ,

0.cyflk.) -PC
2100 1.0

1200 1.0

900 1.0

70D 1.0

570 3.0

480 1.0

410 1.0

370 1.0

350 1.0

340 1.0

MAU"

1.0

1.0

1.0

1.0

1.0

1.0

1.0

1.0

1.0

1.0

Job €•co am F.wa'

0.90

0.90

0.90

0.90

0.90
0.90

0.90

0.90

0.90

0.90
&.90

0.13

0.83

0.83

0.83

0.83

0.83

0.83

0.83

0.13
0.13

(10%)

0.75

0.75

0.75

0.75

0.75

0.75

0.75

0.75

0.75

GCYI1u.)

11813

675

506

394

321

270

231

208

197

191

CL
WLCYl

$0.100

M0.174

10.2915

SO.366

50.436

I0..509
10..56

S1600

1KI.616

'Job Conectio Famm

Vgp"Ag
Excdm -3 I.00
Good -1.00
Fair 0.90
Som ba , amO13
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Appmdx F
Caul.mions For Moving MaIux W b a Cal•a•pi• DIIR Dowar

Ibtmaid Moveat By Dazin W DI IIt1

1) :Cqmatiw D111 Dow With U Dlt (Opending Ca•) SW.8S pa Dmuam
2) Opasting Corn
3) Labor€a
4) &Vavm LAwr Cods
5) &aVmioTb-pmudi

4) TOW1 wlm CNN

3201.47 PSA nmw
SI3.75 Per How

3.13 Per Hrow
11 .10 ft, Hour

$2.24.5 pr mmw

90s of DQ•O
WYDOT-WDD
Ia Sof90% of DQG
14cf90 CEDQCIO

TO USETANLA IA=U Y-w sapnma gradfby .•,rmsg *Ord& o"hms. Doctmh• am pcr LCV by 0i9M tk ,Nmdo bea-.pprao~am yaw dkmm.

Jab C Pa Ou'

100

1.50

250

300

.1O

4901

450

590

3290
suoo

1400

1150

19000

750

670

600

opum-

1.0

1.0

1.0

1.0

1.0

1.0

1.0

1.0

* 1.0

bbww

1.0

1.0

1.0

I.0

1.0

1.0

1.0

1.0

1.0

1.0

0,,90t
0.90

0.90

0.90

0.9o

0.90

0.90

0.90

0.90

0.90
O.90

O.83

0.83

0.83

U.3
O.83
0.83

0.83

0.83

0.83

0.83

(OS)

1.00

1.00

1.00

1.00

1.00

1.00

1.00

1.00
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0.90
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0.90
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0.33
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30.293
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SO-=4
$0.416
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Fair
50 m=ibr

= 1.00

-0.90
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

Caterpillar 16H Motor Grader

Speed in Miles Per Hour (Second Gear) 3.3 Miles/Hour CPH 25

Width of Grading Per Pass 8 Feet CPH 25

Feet Per Mile 5,280 Feet

Square Feet Per Acre 43,560 Sq. Ft.

Operating Efficiency Factor 50 Min./Hr. 0.83 % CPH 25

.. tin Costs $65.51 Per Hour 90% of DQCRG

Labor Costs $18.75 Per Hour WYDOT-WDD

Supervision Labor Costs $3.13 Per Hour 1/8 of 90% of DQCRG

Supervisor Transportation $1.10 Per Hour 1/8 of 90% of DQCRG

Total Hourly Costs $88.49

Grading Rate

(3.3 Miles/Hour)x(5,280 Ft./Mile)x(8 Ft./Pass) 139,392 Fe/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
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Appendix H
Cost Estimates for Handling Wire Fencing and Electrical Power Lin

FENCING SOURMtS

Construction 4-Strand Barbed Wyoming Highway Department
Weighted Average Bid Prices, 1997

Overall Average -
$1. 15ILF

Removal Wyoming Highway Department,
Average Bid Prices, 1997

Overall Average -

$0.68/LF

Power Line Removal

Distribution Lines: No Charge From: Tri-County Electric
Transmission Lines: No Charge From: Tri-County Electric

Note: Cost estimates for power line removal are based on phone contact with Tri-County Electric. Distribution
lines are owned by Tri-County Electric and would be removed upon request at no charge by Tri-County
Electric. Transmission lines (lines which go from the main metering point to various electrical substations
and asenot owned by Tri-County Electric) would be removed by Tri-County Electric at no cost for their
salvage value.
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Appendix I
Cost Estimate for Ripping Asphalt Using a Caterpillar D9R Dozer

Asphalt Ripping (3"-4" Mat) ,

INPU, UNIT AS COMMENT/
INDICATED I SOURCE

Caterpillar D9R Dozer With 3 Shank Ripper

Speed in Miles Per Hour I Mile/Hour CPH 25

Width of Ripping Pass 3 Feet CPH 25

Feet Per Mile 5,280 Feet

Square Feet Per Acre 43,560 Sq. Ft.

Operating Efficiency Factor 50 Min./Hr. 0.83 % CPH 25

ating Costs $102.24 Per Hour 90% of DQCRG

Labor Costs $18.75 Per Hour WYDOT-WDD

Supervision Labor Costs $3.13 Per Hour 1/8 of 90% of DQCRG

Supervisor Transportation $ 1. 10 Per Hour 1/8 of 90_% of DQCRG

Total Hourly Costs $125.22

Ripper Productivity

(1.0 Mile/Hour)x(5,280 Ft./Mile)x(3 Ft./Pass) 15,840 Ft/Hour

(15,840 Fte/Hour)/(43,560 Fe/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) I $418.80 Per Acre I

ni: 1!OR i11



Appendix 11
Cost Estimate for Ripping Overburden Using a Caterpillar DIOR Dozer

Overburden Ripping

INPUT, UNIT AS I COM ENT/
INDICATED J SOURCE

Caterpillar DIOR Dozer With Single Shank

Speed in Miles Per Hour 1 Mile/Hour CPH 25

Width of Ripping Pass 3 Feet CPH 25

Feet Per Mile 5 .280 Feet

Square Feet Per Acre 43,560 Sq. Ft.

Operating Efficiency Factor 50 Min./Hr. 0.75 % CPH 25

-,Depth 2 Feet CPH 25

Operating Costs $134.07 Per Hour 90% of DQCRG

Labor Costs $18.75 Per Hour WYDOT-WDD

Supervision Labor Costs $3.13 Per Hour 1/8 of 90% of DQCRG

Supervisor Transportation $1.10 Per Hour 1/8 of 90% of DQCRG

Total Hourly Costs $157.05

Ripper Productivity

(1.0 Mile/Hour)x(5,280 Ft./Mile)x(3 Ft./Pass) 15,840 Fe/Hour

(15,840 Fe/Hour)/(43,560 Ft2/Acre) 0.36 Acre/Hour

(0.36 Acre/Hour)x(0.75 Efficiency Factor) 0.27 Acre/Hour

Operating Costs

($157.05/Hour)/(0.27 Acre/Hour) ! $581.67 Per Acre I

N"'e: A 75 percent Efficiency Factor was used to account for slowing, raising ripper, maneuvering and turn time.

DE 3/98 32



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 10 Minutes

Time to Load One 20' Section (2 People) 20 Minutes

Average Haul, Dump and Return Time 30 Minutes

Number of Sections of CMP Per Load 2

Operating Efficiency Factor 50 Min./Hr. 0.83 %

r $18.75 Per Hour WYDOT-WDD

Dump Truck (10-12 ydP) $26.52 Per Hour 90% of DQCRG

Caterpillar 980F Front-End Loader . $57.94 Per Hour 90 % of DQCRG

Cost to Remove One 20' Section of CMP

Labor Cost x Tune to Cut One Band $3.13

+ ((Labor Cost x 2) + FEL Cost) x Time to Load I Section $31.78

+_(Labor Cost + Truck Cost) x Haul Time $22.64

Cost to Remove One 20' Section of CMP $57.55
(not including dirt removal)

Note: Culverts may be smashed and buried in place when feasible.

a.
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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/Uin. ft. 84.2% 5.21/1in. ft.

Ballast Removal 2.54/cy 84.2% 2.14/cy

Building Demolition and Diposaf- 2, 3

Mixture of Types 0O18s/ft 84.2% 0.152/ft'

Explosive Demolition, Concrete or Steel o. 18/fi 84.2% 0.152/fte

Disposal 6.47/cy 84.2% 5.45/cy

City Landfill Dump Charges $50.00/ton 84.2% $42.10/ton

icrete Footings and Foundations

6" Thick With Rebar 9.65/sq. ft. 84.2% 8.13/sq. ft.

Footings - 2' Thick, 3' Wide . 13.15/lin. ft. 84.2% 11.07/in. ft.

Cnncrmte Disnnsal On-Site, . 5 751v ,, R4 . 48421eV

Note: Operators may also provide a verifiable cost estimate from a qualified contractor for these demolition tasks.
This estimate may be used for one to three consecutive years, assuming few substantial changes in mine
facilities.

I Costs From: 1998 Means Heavy Construction Cost Data
2 Based on Total Volume of Buildhig, does not include disposal cost
3 Based on Concrete Structures Volume Only, does not include disposal cost
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Appendixk.L
Abandonment and Sealing~ofCased Drill Holes and Monitor Wells

DRILL HOLE RECLAMATION COSTS

Site Locating $10.00/site _

Scaling Using High-Solids Bentonite Groutt .

! 500' deep $4.00fUn. ft.
- 1,000' deep $6.28/lin. ft.

Capping Using a Pre-cast Concrete Cap (if needed) '$7.50/hole

Site Grading $30.00/site .

Seeding - Small Site (15' x 23') $t1.00/site

1 ouingr &.See.ding - Large Sites (100; x 100') $250.00/site

IONITORING WELL IRECLAMATION COSTS

Site Locating. $10.00/site

Removal of Top Few Feet of Casing (Backhoe & Welder) $15.00/well _

Sealing Using High-Solids Bentonite Grout'"`
< 500' deep $4.00/1in. ft.
'. 1i,000'+ deep $6,28/Uin. ft

Site Smoothing (Hand Work) & Seeding $5.00/site

Costs based on industry sources.

Assumesathole/weil size of'5." diameter,.

2 Gassy orartesian wells would require class G neat cement: plugging @ $6.46/ft. forwells up to 500' deep
and $7.64/ft. for holes over 500' deep.
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Appendix M
Cost Estimate for Rough Grading BackfiU Using

Caterpillar D9R Dozer or Caterpillar 834B

CATERPILLAR 834B
ITEMS CATERPILLAR D9R RUBBER TlRED COM IENT/SOURCE

DOZER DOZER

Speed in Miles Per Hour (First Gear) 2.0 Milef/Hour 4.0 Milesflour CPH 25

Width of Dozer Pas 14 Feet 14 Feel CPH 25

Feet Per Mile 5,280 Feed 5,280 Fee

Square Feet Per Acre 43,560 Sq. Ft. 43,560 Sq. FL

Operating Efficiency Factor 50 Min./Hr. 0.83% 0.83% CPH 25

Operating Costs $102.24 Per Hour $86.40 Per Hour 90% of DQCRG

Labor Costs $18.75 Per Hour $18.75 Per Hour WYDOT-WDD

Supervision labor Costs $3.13 Per Hour $3.13 Per Hour 1/8 of 90% of DQCRG

irvisor Transpotation $1.10 Per Hour $1.10 Per Hour 1/8 of 90% of DQCRG

Hourly Costs $125.20 $109.38

SCARMFICATION RATE

(2.0 Miles/Hour)x(5,80 Ft./Mile)x(14 FL/Pans)' 147,840 Ft/Hour 295,680 Ft2 /Hour
(4.0 Miles/Hour)x(5.280 Ft./Mile)x(14 FL/Pass)2

(147,890 Ft2/Hour)/(43,560 Fte/Acre)' 3.39 Acres/Hour 6.79 Acres/Hour
(295,680 f-t2/Hour)/(43,560 FLt/Acre)2

(3.39 Acres/Hour)x(0.83 Efficiency Factor)' 2.82 Acres/Hour 5.66 Acres/Hour
(6.79 Acres/Hour)x(0.83 Efficiency Factor)2

OPERATiNG COSTS

($125.20/Hour)/(2.82 Acres/Hour)' $44.40 Per Acre $19.33 Per Acr
($109.38/Hour)/(5.66 Acres/Hour? I I_ I_

Caterpillar D9R Dozer

Citerpdlar 834B Rubber Tired Dozer
a--
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Appendix N
Cost Estimates for Demolition and Removal of One "Standard" Surface Water Monitoring Station

INPUT, UNIT AS COMMENT/
INDICATED SOURCE

Assumed Time to Remove One Station 8 Hours

Labor $18.75 Per Hour WYDOT-WDD

Dump Truck (10-12' yd3) $26.52 Per Hour 90% of DQCRG

Caterpillar 980F Front-End Loader - $57.94 Per Hour 90% of DQCRG

Cost to Remove One Surface Water Station =

(Labor Cost x Time to Remove Station) $150.00
+ (Labor Cost + Truck Cost) x Time to Remove Station $362.16
+ (Labor Cost + Loader Cost) x Time to Remove Station $613.52

Cost to Remove One Surface Water Station = $1125.68

Appendix 0
Cost Estimates for Demolition and Removal of One

"Standard" Meteorological or Air Quality Monitoring Site

INPUT, UNIT AS COMMENT/
INDICATED SOURCE

Assumed Time to Remove One Station 4 Hours

Labor $18.75 Per Hour WYDOT-WDD

Dump Truck (10-12 yd3) $26.52 Per Hour 90% of DQCRG

Caterpillar 428B (2WD) Front-End Loader $15.07 Per Hour 90% of DQCRG

Cost to Remove One Meteorological or Air Quality Station =
(Labor Costjx Time to Remove Station) $75.00
+ (Labor Cost + Truck Cost) x Time to Remove Station $181.08

L+ (abor Cost + Loader Cost) x Time to Remove Station $135.28

"t to Remove One Meteorological or Air Quality Station $391.36
$391.36
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Appendix P
Cost Estimate for Scarification of Compacted Surfaces

INPUT, UNIT AS [ COMMENT/
NDICATED SOURCE

CATERPILLAR 16H MOTOR GRADER

Speed in MilesPer Hour (First Gear) 2.4 Miles/Hour CPH 25

Width of Scarifying Pass 12 Feet CPH 25

Feet Per Mfle 5,280 Feet

Square Feet Per Acre 43,560 Sq. Ft.

Operating Efficiency Factor 50 Min.JHr. 0.83% CPR 25

Operating Costs $65.51 Per Hour 90% of DQCRG

Labor $18.75 Per Hour WYDOT-WDD

Supervision Labor Costs $3.13 Per Hour 1/8 of 90% of DQCRG

aupervisor Transportation $1.10 Per Hour 1/8 of 90% of DQCRG

Total Hourly Costs $88.49

SCARIFICATION RATE

(2.4 Miles/Hour)x(5,280 Ft./Mile)x(12 Ft./Pass) 152,064 Ft2/Hour

(152,064 Ft/Hour)I(43,560 Fe/Acre) 3.49 Acres/Hour

(3.49 Acres/Hour)x(0.83 Efficiency Factor) 2.90 Acres/Hour

OPERATING COSTS

($88.49/Hour)/(2.90 Acres/Hour) $30.51 Per Acre
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General Ret cgctatiota A•titir To ~P~xiiic

£'crauk (Aazutuitutvnts

i1) Seedbed Preparation

Ri•ping S

Chisel Plowing $

Disking $

Harrowing or Cultipacking I

2) Drill Seed Stubble Mulch Mix

Seed Costs $

Drill Seeding I $

Mlowing Prior to Planting Permanent Seed Mix $

3) Seeding Permanent Mixes: Detail for each seed mix, if different seed mixes will be applied. The costs/acre for each
individual mix should thou be oroportioned on the basis of acreaae nTr parcels to derive a single weighted average costiacre.

Drill Seedin_ $

Broadcast Seeding1 $

I ;eed Costs $

4) Mulching,

Mulch Purchase $

Hydromuleh Applicauion $

Straw Mulch Placemeuu and Crimping S

5) Fertilizer

Fertilizer Purchase by Defined Composition $

Application $

6) Fencing

Construction $

Removal S

Subtotal S

7) Maintenance Operations at 10% ofrTotal Revegetation Costs: This cost addresses standard S
husbandry 'practices applied over the minimum 10-year bonding period, such as remedial
seeding, mov'ing. selective weed treatment, etc. The 10 percent figure is derived from
historical operator experience for the Powder River Basin.

Total Reiegtation Cost Per Acre
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July M3, V200

ATTACHMENT E-6-4
BUDGET CALCULATIONS

DISPOSAL COSTS

PIPE VOLUME
TRANSPORTATION AND DISPOSAL



Pipe Wall Volume Data

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

2.5 0.034
3 0.049 0.018

3.5 0.067
4 0.087

4.5 0.11,0
5 0.136

5.5 0.165
6 0.196

6.5 0.230
7 0.267

7.5 0.307
8 0,349

.8.5 0.394
9 0.442

9.486 0.491
9.5 0.492
10 0.545 0.140

10.5 0;601
10.75 00630

11 0.660
11.5 01721
12: 0.785

12.353 0.832
12.5 0.852
13 0.922

13.5 0.994
14 1.069 0.237

14.5 1.147
15 1.227

15.5 1.310

Wall Tk
14" SDR 17 0.824
I0" SDR 17 0632



Revised October 15, 2010

TRANSPORTATION AND DISPOSAL

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

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

Type of Waste:

Disposal fee
Shipping
Site unloading
Site scanning
Total shipping and disposa

Type of waste:

Disposal fee
Shipping
Site unloading
Site scanning
Total shipping and disposal

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

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

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

$8.71

Soil, sand, demolished concreteand other bulk wastes
Unit Shipment

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

$952.00 810 $1.18
$45.00 810 $0.06

$150.00 810 $0.19
$3.85

Unrestricted Material Transportation Disposal Costs per ton

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

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

Unit Cost
$24.00
$60.00

Total $/Vds3
$24.00

$3.00
$27.00
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BYPRODUCT DISPOSAL AGREEMENT

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

RECITALS:

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

B. Shipper desires an agreement with the operator and/or owner of a duly licensed
facility authorized to permanently dispose of all of the Byproduct Material as defined under
Section 1 l(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



Byproduct Disposal Agreement
Kingsville Dome ISR Project
Uranium Resources Inc. and Denison Mines (USA) Corp. Page 4

governmental agencies of any shipment of material (or portion thereof), which DMC believes not
to be in compliance with applicable regulations, DMC shall not be liable to Shipper for any loss
or damage incurred by Shipper because of such identification and notification. DMC shall make
every effort to notify Shipper of such identification and notification in a timely manner. DMC's
right to reject material of Shipper shall continue up to the time that DMC has accepted the
material for permanent disposal at the Tailings Facility. "Permanent disposal" means the actual
placement of the material in the Tailings Facility at the White Mesa Mill. After permanent
disposal, Shipper's Byproduct Material will not be segregated from any other material received
from any other third party or from any of DMC's material. Title to the Byproduct Material shall
pass to DMC upon acceptance of the material by DMC for permanent disposal at the Tailings
Facility.

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

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

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

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

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

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

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

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

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

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

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

6. COVENANTS OF DMC. DMC covenants as follows:

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

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

COVERAGE LIMITS

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

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

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

7. COVENANTS OF SHIPPER. Shipper covenants as follows:

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

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

COVERAGE LIMITS

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

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

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

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

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

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

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

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

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

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

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

(v) A decontamination charge of $150 per shipment for decontamination of the truck
and container to meet the applicable NRC release standards as listed in Table 1 of
the NRC "Guidelines for Decontamination of Facilities and Equipment Prior to
Release For Unrestricted Use or Termination OfLice-hses F6or-Byi-ir-6ocI- Sc-iuce,
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
I0A, 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 111B, 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 related to receipt, handling, and
disposal of the Byproduct Material, at reasonable times and frequency designated by DMC, and
upon at least seven days written notice from Shipper. Shipper shall also have the right to inspect,
upon reasonable notice, DMC's licenses and permits to receive, handle and dispose of Byproduct
Material at the White Mesa Mill facility. Such inspections shall be at the sole cost and risk of
Shipper's participating representatives, and shall not interfere with DMC's operations at the
White Mesa Mill.

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

14. TERMINATION.

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

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

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

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

15. CONFIDENTIALITY. DMC and Shipper shall endeavor to keep this Agreement and the
terms and conditions contained herein confidential and shall not disclose same to third parties
without the other party's prior written consent, which will not be unreasonably withheld, unless
such disclosure is required pursuant to applicable law or regulation, including tax and securities
laws and regulations, or for the purposes of the financing of either party or any of its affiliates.
Either party may make such disclosures as it deems appropriate to affiliates, employees, agents,
contractors or prospective purchasers, lessees or assigns, provided that any such persons are
advi-sed of this confidentiality-cause 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 A7MENDMENT. Thi§-Agreementoco-MnftiUles th
and complete understanding of the parties with respect to the subject matter hereof and
supersedes any prior agreement, oral or written, relating thereto. This Agreement shall not be
amended except in writing, signed by both parties, unless otherwise provided for within this
Agreement. The parties hereto agree that any amendments that may be necessary to achieve or
maintain compliance with any regulatory program that may apply to the subject of this
Agreement shall be made as soon as practicable, provided, however, either party may elect to
terminate this Agreement rather than agree to any amendment unless such amendment applies to
Byproduct Material already disposed of at the White Mesa Mill, in which case the necessary
amendment shall be made.

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

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

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

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

25. FORCE MAJEURE. Except for both parties' indemnification, the obligations of
confidentiality and Shipper's obligations to make payments, the obligations of either party shall
be suspended to thteextent,-and-for the period that performanc- is-•preve ntýe-d-1by any cautse,
whether foreseeable or unforeseeable, beyond its reasonable control, including, without
limitation, labor disputes (however arising and whether or not employee demands are reasonable
or within the power of the party to grant), acts of God; laws, regulations, orders, proclamations,
instructions or requests of any government or governmental entity whether federal, state or local;
acts of war or conditions arising out of or attributable to war, whether declared or undeclared,
terrorism, riot, civil strife, disobedience, insurrection or rebellion, fire, explosion, earthquake,
storm, flood, sink holes, drought or other adverse weather condition, or any other cause whether
similar or dissimilar to the foregoing, but specifically excluding increases in the costs of
transportation or handling of Byproduct Materials. The affected party shall promptly give notice
to the other party, as appropriate of the suspension of performance, stating therein the nature of
the suspension, the reasons therefor, and the expected duration thereof. The affected party shall
resume performance as soon as reasonably possible.

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

DENISON MINES (USA) CORP.

By: __

By signing below, Denison White Mesa, LLC fully and co nally guarantees the timely

and complete performance of all of DMC's obligations under this Agreement.

Denison White Mesa, LLC

By: •K--

Title: ?,--a s- ck &e- - -r-



July 23, 2001

ATTACHMENT E-6&6
BUDGET BACKUP

RELEASE STANDARDS
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Limits for Release to Uncontrolled Areas

Nuclide Averagea Maximumb Removablec

U-nat 5,000 dpm/10 m2: i5,000 dpm/'00 cm= 1,000 dpm/100 cm2
226-Ra Io0Q. dpm/1o00 .cm2 30 dpm/100 cm 20 dpm/100 ým

a. Averaged over no more than 1 m2.
b. Applies to an area of not more than 100 cm2 .
a. Determined by smearing: with dry filter, or soft absorbent paper.,
applying moderate pressure and assessing the amount of radioactive material on
the smear.

ýSource: Regulatory Guide 1.86, "Termination of Operating Licenses for Nuclear
Reactors.i" and: "Guidelines for Decontamination of Facilities and Equipment Prior to.
Release for Unrestricted tUse, or Termination of License. for Byproducti Source, or
Special Nuclear Material."
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,7.. BUilding Decommissioning

There is no office or process buildings planned for the Section 17 site. Section 17will be
in situ weilfield only that will feed the IX'satellite onthe adjacent Section 8.
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8. Surface Reclamation

8.1. Introduction and Description

The, purpose of'theý 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
anticipatedthat future land use will be similar to current uses.

'There are no ponds planned forthe Section, 17 site. Section 17 will be in situweifieid

only that will feed the IX satellite on the adjacent Section, .

8.2. Budget Assumptions

The Surface Reclamatioh Budget is formatted with.thetunderlyingassmptions integrated
into the tabulation. The budget figures distinguish individually costs associated with wellfield area
reclamation, welifield road.

Wellfield sizes and road lengths were estimated using the schematic diagram COP Figure
1.4-8. Unit costs for road, wellfield, pond were calculated by HRI (ee Attachment E-8-2).

Aftr 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 AttachmentvE-6-4.

As shown in Attachment- E-8-1, the total cost for final surface teclamation is $7,153.
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ATTACHMENTE-&-1
SURFACE RECLAMATIONBUDGET



Rev. July 23, 2001

Wemfield Surface Reclamation

Deseription UnitToa

I. Welfleld Area Reclamation

Weflfelds area (acr) 28
Disking/seeding unitcost ($/acre) $200

SubtotA re-lamatnon coSts for W"olfild $6,800

IL Welfleld Road, Reclamation
Length of welfleld roadsi(1000 It) 2.25
Wedlfield :ioad eclanmtlon Unittcost' ($/1000 ft) $690

'SubtDtal wellfleld.road;reclamation costs $1,553

TOTAL WELLFIELD AND SATELLITE SURFACE RECLAMATIONCOSTS $79153
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ATTACHMENT F-8-2
BUDGET CALCULATIONS

ROAD REMOVAL.



WELLFIELD ROAD RECLAMATION

Assumptions:

1. Gravel road base removed at cost of$0.6o0cy/tl 000 ft (WDEQ Guideline No. 12, Appendix C)
2. Gravel road base:; average depth = 0. averaaverage width= 15 ft
3. Roads sadrfied prior to topsoil application at cost of $30.51/acre (WDEQ Guideline NO. 12, Appendix P)

4. Grading of scarified roads prior to topsoil application at cost of $33.27/acre (WDEQ Guideline No., 12, Appendix G)
5. Topsoil applied ,at cost or $0.601cy!1 000 ft (WDEQ Guideline NO. 12, Appendix C, surfac grade: level ground)
6. Stripped topsoil: average depth =.0.67 ft, average: width: 25 ft
7. Discing/seeding cost of $200/acre

Costs per 1000 ft of road
Width (ft)

Road base removal 15
Topsoil application 25

Thick (ftI.
0.5

0.67

Yd3,
278
620

$00d3
$•0.60
$0.60

$/Acres
$30.51
$33.27

$200,00

Scarification
Grading
Disking/seeding

Width (if)
25

25
25

Acres
0.6
0.6
0.6

Total
$166.67
$372.22

Total
$17.51
$19.09

$114.78

$690.28TOTALWELLFIELD ROAD RECLAMATION



DISKING/SEEDING

Assumption:

1.,Based on actual. contractor costs

TOTAL DISCING/SEEDING:COSTSPER ACRE = $200.00



Revised October 15, 2010

9. Contingency/Profit

Contractor profit has been included at 15% of the total cost for groundwater restoration,
groundwater stability analysis, well plugging and equipment removal and 25% of the total cost
for wellfield D & D, building D & D, and surface reclamation.

Shown in Attachment A- 1 Contingency/Profit is $709,578.



Revised October 15, 2010

10. Summary

HRI CROWNPOINT URANIUM PROJECT
Financial Assurance Plan for Churchrock Section 17

Summary

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

Groundwater Restoration $4,089,818 $613,473
Groundwater Stability Analysis $56,000 $8,400
Well Plugging $474,648 $71,197
Wellfield D & D $58,879 $14,720
Surface Reclamation $7,153 $1,788

Totals $4,686,497 $693,070 $16,508

Contingency/Profit $709,578

STotal Surety Proposed $5,396,075



ABBIREVIATIONSIACRONYMS

Dollars

$!Kgal Dollars per 1000. gallons

avg average

ft feet.

U12 square feet

ft3 cUbictfeet

gail g;llons

gpm gallons per minute

H&S Healthtand-Safety

H2S Hydrogen Suffide

H2SO4 Sulfuridc Acid

HCI Hydrochloric Acd

Hpi Horsepower

Kgal 1.l000gallons

KWh Kilowatt-ours

HaOH CausbcSoda

00 Outside Diameter

:PPE personal protective equipment'

PV Pore Volume

reqm't requirement

RO. Reverse osmosis

WDEQ Wyoming Departmentr•joEnvi onmental Quality

WDW Waste Disposal Well,

yd3 cubic yards

.yr year


