Public Comments and Responses

CHAPTER 4
PUBLIC COMMENTS AND RESPONSES

This chapter includes copies of all public
comments received during the comment period
on the Draft Environmental Impact Statement
(DEIS) for the Leeville Project. BLM's responses
to substantive comments are provided adjacentto
the reproduced comment letters. Twenty letters
were received by BLM during the public comment
period, which ended on April 29, 2002.

Letters

A public meeting was held April 3, 2002 in Elko,
Nevada, to accept comments on the accuracy
and adequacy of the DEIS. Approximately 25
members of the public attended the meeting, with
seven comments in support of the project. These
comments are incorporated into letters 11-17
listed below.

1. U.S. Environmental Protection Agency
2. Humbolt River Basin Water Authority
3. Nevada Department of Administration
Division of Water Resources
Division of Wildlife
Division of Minerals
Bureau of Mines and Geology
State Historic Preservation Office
. Natives Impacted By Mining
. Nevada Department of Transportation

. F.J. Pattani

. Te-Moak Tribe of Western Shoshone
. City of Elko, Nevada, City Council
10. Elko County Board of Commissioners

4
5
6. Kevin Sur
7
8
9

11. Sharon Byram
12. John C. Carpenter
13. Mark Sanders
14. Charlie Myers

15. Kevin Sur

16. Jette C. Seal

17. Thom Seal

18. U.S. Fish and Wildlife Service
19. Great Basin Mine Watch
20. Thom and Jette Seal
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April 29, 2002

Db MoFarlane

Bureau of Land Management
Elko Field Office

39040 Tdaho Street

Elke, NV 89801

Drear Mis. McFarlane:

The U.5. Environmental Protection Agency (EPA) has reviewed the Leeville Project
Draft Environmental Impact Statement (IELS), Eurcka County, Nevada |[CEQ # 020073].
Crur review and comments on this DELS are provided pursuant 1o the National Environmental
Policy Act (NEPA}, the Council on Environmental Quality’s NEPA Implementation Regulations
ot 40 CFR 15001508, end Clean Air Act Section 209,

The DEIS evaluates alternatives for developing and operating an underground gold mine
for eightesn years approximately 20 miles northwest of Carlin, Mevada, The proposed project
would disturb approximately 486 acres of land, and includes five shafis to depths of about 2,500
feet t access three ore bodies, a waste rock disposal facility, a refractory ore stockpile, facilities
i support backfill of mined-out stopes, dewatering wells, & water treatment plant, a
pipeline/canal system (o discharge excess mine water to existing infiltration and irrigation
systems in Boulder Valley, and reclamation activities, Alternatives to the Proposed Action
include the Mo Action Alternative, Alternative A - eliminate canal portion of water discharge
pipelines, Alternative B - backfill shafts, and Altermative C - relocation of the waste rock
dispazal facility and refractory ore stockpile. The Apency Preferred Altemmative incorporates
alternatives A, B, and C into the proposed action, which would result in further protection of
environmental resources. EPA commends BLM in itz efforts to reduce impacts from the
proposed project, particulardy in light of the enormous cumulative environmental impacts to
resources in the project area.

Based on our review of the DELS, we have concems regarding potential impacts that
should be avoided in order to fully protect the environment. We are concerned that site
geochemistry indicates the need for a carefully controlled waste rock handling and disposal
program and make recommendations (o ensure against advense impacts to surface water and
groundwaier from site facilitics such as the waste rock pile, stockpiles, and roads. We arc also
concemned about the enormous cumulative impacis that this and other nearby mining projecis
hove had and will continue to have on regional woter resources, and believe a grouting program
should be further assessed in the interest of reducing mine dewatering impacts if possible. In
addition, the DEIS does not contain sufficient information for EPA to fully assess environmental
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Comments Responses
2

impacts that should be avoided in order to fully protect the environment. We recommend that the
Final Environmental Impact Statement (FEIS) include additional information regarding site
geochemisiry, impacts to air and water quality, mitigation measures, camulative impacts, and
bonding. We also recommend additional information regarding an alternative that could reduce
the need for mine dewastering, thereby reducing or elimmating some polential project impacis.
Our detailed comments are enclosed. Based on our concerns and the need for additonal
information, we have rated this DELS as EC-2 - Environmental Concerns-Insufficient
Information (see our enclosed "Summary of Rating Definitions and Follow Up Actions™).

We appreciate the opportunity to review this DEIS. Please send & copy of the FEIS 1o
this office when it is officially Gled with owr Washington, D.C., office. If vou have any
questions, please call me at (415)972-3854 or Jeanne Geselbracht at (415) 97223853,

Sincerely,

Federal Activities Office
292
Enclesures

cc: Dave Gaskin, NDEP
Stanley Wiemeyer, U5, Fish & Wildlife Service - Reno

Leeville Project DEIS

Froject Alternatives
The BLM preferred alternative includes adding 1w the proposed action allematives A, B, and C, Response1-1
which would result in further protection of environmental resources, including reduced surface

1-1 disturbance and reduced impacis w terresirial wildlife, vegetation, and soils. EPA commends Commentnoted.

BLM in its efforts to reduce impacts from the proposed project, particularly in light of the
enomrous cumulative environmental impacts 1o resources in the project area.
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1-4

Comments

We encourage BLM o further pursue efforis to reduce the enormous comulative impacts to
groundwater resources resulting from the Leeville Mine and other nearby mines. The DEIS (p. 2-
44) identifies an allemative for grouting underground mine workings which could reduce the
amount of dewsering and dewatening discharge for the project. BLM eliminaied this alternative
[rom further analysis based on feasibility and safety considerations. Given the significam
impacts of dewatering already resulting from existing mine operations in the area and the
additional dewatering impacts that would result from the Leeville project, an aliermnative that
would reduce dewatering requirements could provide a significant advantage over the current
dewatering proposal. The FEIS should provide additional information to support the specific
feasibility issues and safety rigks of grouting at the Leeville Mine and include a discussion of the
successiul use of grouting ot other mines, The FEIS should also evaluate the potential amount by
which dewatering could be reduced by 2 grouting program at the mine and describe and discuss
the potential sdverse and beneficial impacts of such & program there.

Comments

iming W

According to Table 3-5 in the DEIS, numerous saniples collected from deill cuttings weee
composited for cach of nine loboratory samples to conduct acid-base accounting (ABA). Only
nine composited samples represent the wasie rock for the entire project, and it is unclear whether
samples taken are representative of the physical and geochemical charactenistics of each type of
material, including homogeneity, relative amounts, and particle size distribution. In eddition, the
sulfur content and sulfur species of the rock (ypes are not provided for these units,

Responses
Response1-2

The U.S. Bureau of Land Management (BLM) recognizes that pressure grouting techniques
haveapplication in specific mine sites orindustrialsites whereconditionsare appropriate for
this technology. These sites include open pit mines, underground mines, tailing
impoundment sites, and industrial pond locations. Grouting techniques applied to mining
operations may include installation of shallow seepage barriers or cutoff walls, grout
curtains, anddiscreetfracture fillingin underground settings.

Establishment ofagroutcurtaintoeffectivelydecreasegroundwaterinflowtomineworkings
would be difficult, if notimpossible, to constructin theLeeville Projectarea. Asdescribed by
Herbert (1998), conditions that affect the success of a grouting program can include cross
permeability, clay infilling of fractures, directional control of drill holes used for grouting,
missed conduits for groundwater flow, effects of shock waves from explosives used during
mining, seismic activity, subsidence adjacent to underground workings, excess pressures
resulting in hydrofraction, adjacent cones of depression, placement of instrumentation to
measure water pressures to assuresafe operations within thegrout curtain, and cost. All of
these conditions are present attheLeeville Project site (Herbert 1998).

The suggested placement of the grout curtain would encompass an area ofapproximately 1
square mile, and require placement of grout above, below and around all of the proposed
underground workings. Aquifer testing has shown that the rock in which the main portion of
the mine and grout curtain would be constructed has a relatively high hydraulic conductivity
ofapproximately100 feet/day.

The BLM has determined that, based on the conditions presentin the Leeville Project area,
and in consideration of the limitations described above, the potential of significant risk to
human health and safety, and the predicted limited additive effect of Leeville Project
dewatering in combination with existing dewatering in the Carlin Trend, grouting would not
beafeasible technologytoreplaceminedewatering at the LeevilleMine.

Newmont has proposed to use pressure grouting techniques within Upper Plate rocks
should it become necessary during construction of the shafts in the Leeville Project.
Grouting would be used to control discreet fracture flow where the volume of flow impedes
shaft sinking activity. Grout placement in this circumstance is done in a relatively small area
(around the shaftswithin the Upper Plate). Pressuregrouting is feasible in Upper Platerock
because its hydraulic conductivity issufficientlylow. Also seeresponse 19-21.

Response1-3

Given the infeasibility of completing an effective grouting program that would have a
measurable effect on groundwater inflow to the proposed mine development at the Leeville
Project, itis not possibletoquantifypotential reduction in dewatering needs.

Responses

Response1-4

The acid-base account (ABA) data presented for nine waste rock composites in the Draft
EIS do not stand alone in characterizing waste rock for the entire Leeville Project. Those
analyses representABA testresultsforcomposite samples, developedtorepresent thebulk
geochemistry of each waste rock and ore unit. A total of 945 analyses of acid generation
potential (NCV method by Leco) were run prior to development of the composite samples,
asdiscussedbelow.

Geochemical characterization of Leeville Project deposits began as part of an exploration
program, and a s such, several generations of samplingandanalysis were completed over
time, which have contributed to the confusion indicated by the commenter. In response to
this question,BLMhas revised the Mine Rock Characterization sectionof the EIS to clarify
the level of sampling and analysis that supports conclusions presented in the EIS (see
Errata inChapter3oftheFEIS).

The revised Mine Rock Characterization section indicates that 973 intervals were collected from drill cuttings to characterize environmental geochemistry.
Samples included waste rock and ore selected throughout the Turf, West Leeville, and Four Corners deposits based on geologic description of drill cuttings to
identify carbonate, sulfide, or metal bearing mineralization. Mostofthe 973 samples (923 intervals)were analyzed by NCV Leco for carbon and sulfurcontent,as
discussed below. Results of these analyses were summarizedqualitatively on page 3-11in the DEIS, to simplify presentation of the large volume of data involved
(see also Table 3-5b and Table3-6b in Errata sectionofChapter 3 oftheFEIS). Although conclusions presented in the DEIShave notchanged, additional dataon
theNCV analysesforwasterockhavebeenprovidedtofurthersupportimpactdescriptions(seerevisedMineRockCharacterization inErrata).

Material remaining from the 973samples was composited into thebroaderwaste rock types shown in revised Table 3-3 (see Errata). This approach was taken to
facilitate correlation of metal mobility testresults and acidbasepotential characteristics withmaterialgroups that couldbemanaged (i.e., handled separately) onan
operational basis. Composites were developed by Newmont geologists based on geologic and mineralogic characteristics including NCV data, carbon content,
plate location,andlithology. Ten waste rock composites three ore composites and two master waste and ore composites were developed for M WMP testing with
additional ABAanalysis (see Table 3-5a and Table 3-6a - Errata). The number of sampleschosen for eachcomposite was based onmineralization and lithology,
ratherthan tonnage, sothat lessfrequent rocktypeswithmorevariablemineralization couldberepresentedby a greater number of samples; allintervalsincluded in
composites were weighted equally. Of the composited intervals, 830 were waste rock and 143 were ore. Because of some variance in the length of intervals
represented insamples included in the composites, 780 samples (representing 830 intervals) of waste rockand 14 3samples o f ore were analyzed individuallyfor
AGP potential using theNetCarbonateValue(NCV) testmethod. Sulfur forms were analyzed usingLeco furnace tomeasuretotalsulfur, sulfate sulfur,and sulfide
sulfur. Totalcarbon,carbonate,and organic carbon species were also determined by Leco methods. TheAGP was calculatedbased on sulfidesulfur content. The
NCVmethodisanalogous to theABAmethod,although resultsare reported in %CO,, ratherthan astons/kton CaCO,. See Table 1 StatisticalSummary byWaste
Rock TypeandTable2 Statistical Summary by Ore Typelocated at the endofthissection.

Results of the NCV testing, as summarized in the DEIS indicate that Four Corners rock is potentially acid generating (PAG) and that with the exception of minor
carbon sulfide refractory waste units (WLW2, TW2, and TW3), West Leeville and Turf deposits are net neutralizing. These PAGunitsrepresent 11.4% of the total
wasterock. Similarly,theNCV analysesforore indicate that whilethe FourCornersoreisPAG, WestLeevilleandTurforesarenetneutralizing.

Inaddition to the LECOanalyses, a thirdpartypetrologic study on the alteration andmineralization oftheWest Leevilledepositwascompleted(Leach 2000). Inthat
study pyrite (FeS,), withtraceamounts of arsenopyrite (FeAsS), marcasite (FeS,), stibnite (Sb,S,), sphalerite (ZnS), and molybdenite (MoS,) were identified. This
suite of mineralizationisinferredtooccurintheTurfandFourCornersdepositsaswell.

Thereare no specific records concerning particlesizeofsamples. Original samples were reverse circulationdrillcuttings, which typically range in size from %4 inch
to 1inch indiameter. Size range varies depending upon rock typeanddrillingpractice. Samples were split using conventional subsampling techniques to prevent
particle size bias. Leco analysis and fire assays require a small particle size (sub-100 mesh) for analysis; a representative s plit of the cuttings wouldhave been
collected and ground to meet test requirements. The established protocol for MWMP analysis requires sub-2 inch material, and also requires that the sub-200
mesh fraction be measured prior to testing. Results reported by Silver Valley Labs (SVL)indicated that the sub-200 mesh fraction in MWMP samples testedfor

Leeville rangedfrom4.5 to 11.5percent.
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1-5

1-7

1-8

1-9

1-10|

1-12

Comments

Metwithstanding the uncertainties regarding the representativeness of the sampling conducied,
one-third of the waste rock samples which were composited and for which acid-base accounting
was conducted indicate an acid neatralizing potential to acid generating potential (NPR) of less
than 3:1 and low nel neutralizing potentials, Another 17 percent of the samples compasited
indicate an NPR of 3.2:1. It does not appear, however, that any kinetic testing was performed to
further characterize the potentially acid generating {PAG) waste rock and provide a more detailed
assessment of the availability of neutralizing waste rock to sufficiently encapsulate and buffer the
PAG rock. The FEIS should address these issues and provide & more detailed description of site
geochemistry.

Based on their net newtralizing potential and MFE values, West Leeville composited samples
WLW 1 and WLW2 appear to be labeled inconsistently between Tables 3-5 and 4-3 in the DEIS.
Thisz should be rectified for clarification in the FEIS.

The [¥EIS describes, on page 2-20, the waste rock facility, which would include a base of low
permeability materials, fluld collection poims, and cover manerial. However, the proposed
design appears no different than that of waste rock piles at other mines which currently generate
acidic drainage. The following waste rock facility design issues should be addressed in the FEIS

in order to prevent acid mine drainage at the site,

Encapsulation: Specifically, how PAG waste rock would be encapsulated is unclear, The
proposed end dumping method to encapsulate PAG rock would not effectively isolate the
material and provide adequate newtralization capacity. Encapsulation at other mines in Mevada
sometimes invalves ten or twenty feet of acid newtralizing materials on all sides of the PAG rock.
creating alkalinity which neutralizes the acidity. The Leeville DEIS proposes only a two-=foat
thick cap over the PAG rock, and there is ne specification of base or lateral thickness of
neutralizing matenal arcund the PAG rock. A proper encapsulation method must be used at the
site. The FEIS should include the specifications that the acid neutralizing rock would need 1o
mieet in order to adequately encapsulate PAG rock in the waster rock facility.

Comments

Base materials: The low permeability base materials are identified in the DEIS as waste rock and
subsoil, which are not appropriate for "low permeable materials.” According to the DEIS,
segregation of PAG rock and acid neutralizing rock is wsually not possible, and there iz no
specitication that the base would be neutral or scid neutralizing. "Random whesl compaction” is
alz0 ot an appropriate method o assure low permeability of base material. The FEIS should
specify the geochemical characteristics that would be required for the base rock, as wellas a
homeogeneous and reliable compaction method and minimum numernic permeability rates for all
low permeahility barriers,

Fluid collection svstem: The fluid eollection point at the low point of the waste rock pile is
propoesed 1o be unlined; therefore, leachate could infiltrate into and coniaminaie the groundwater
when it recovers. There 15 no provision for transporting or treating the acidic water that will
collect after mine closure. BLM should ensure thai this would be adequately covered by the
closure/reclamation bond. The FEIS should address this.

Final cover: 'We also recommend a final cover slope of 2 -3 percent in order to prevent the pools
and puddles that can form as a result of the variability in a one percent slope.

According to the DEIS (p.4-16), groundwater quality within and surrounding backfilled mine
shafts could be adversaly affected by some constituents (2.4, nitrate and some metals) leaching

from the backfill as the water table rises during recovery of the cone of depression. We
recommiensd that the FEIS evaluate, and the BLM consider, neutralizing the shafi backfill
material with cement in order to mitigate these potential impacts.

The DEIS {p. 2-19) states that pumped groundwater would be treated using chemical
precipitation to reduce arsenic concentrations and any other parameters to meet state standards
priet to conveyance in the discharge pipeling system. Newmont proposes 1o dispose of the
sludge from this process in the Mill 4 Talling Dhsposal Facility in the North Operations Area.
The proposed water treatment process is not uniquely associated with mining and; therefore
shudge from this process is not exempt from the Resource Conservation and Recovery Act
(RCRA) Subtitle C regulation by virtue of the Bevill Amendment (40 CFR Section 261 .4(b¥7)).
Mewmont must make a waste determination per the requiremenis of 40 CFR 262,11 10 determine
if the sludge is a hazardons waste subject to RURA Subtitle C regulations before it can be
disposed of on the Mill 4 Tailing Disposal Facility. 1t appears that at a minimum, the sludge may
potentially be characteristic for toxicity for arsenic or possibly cadmium. EPA's toxicity criteria
is hased upon the Toxic Charactenstic Leaching Procedure (TCLP) a8 described in 40 CFR
261.24. If representative samples of the sludge do not pass the TCLP test, Mewmont will need to
dispose of the sludge at a facility permitted to receive hazardous waste.

Responses
Response 1-5

As described in Response 1-4, BLM believes that adequate representative sampling was
conducted.

Materials with a Neutralization Potential Ratio (NPR) below the regulatory criterion of 3:1
represent 11.4 percent of the overall waste rock tonnage to be mined attheLeeville Project.
Additional material identified by the reviewer, withanNPRof3.2:1,represents an additional
3 percent of the total tonnage. Formations that are comprised of carbonate rock are
identified inrevised Table 4-3in the Errata section of Chapter 3 oftheFEIS.

BLMrecognized the potential metal release and acid generation potential of a portion of the
waste rock to be mined at theLeevilleProject. Newmont submitted the 1995 Refractory Ore
Stockpileand WasteRockDumpDesign, Construction,and Monitoring Guidelines as part of
its Plan of Operations. This document identified an engineering response to hydro-
geochemically isolate material by placing it on a constructed pad with an appropriate
capping system. Newmont will work with NDEP to finalize the construction plan. This
engineering practice involves use of acid neutralizing rock with a Net Neutralization
Potential (NNP) greater than 40 tons/kton CaCO, to reduce sulfide oxidation rates, and in
combination with infiltration control, minimize formation of any acidic drainage. The
reviewer is referred to responses for comments 1-7 through 1-11 below for specifics on
encapsulation. Reference torevisedTable 4-3(see Errata) showsthatover 88.6percent of
the waste rock to be mined at the Leeville Project has a NNP greater than 40 tons/kton
CaCo,.

Response 1-6
Table3-5hasbeenrevised. See Errata.
Response 1-7

Newmont's 1995 plan for managing PAG rock was approved by the Nevada Division of
Environmental Protection (NDEP) for earlier projects; however, anupdatedversion is being
developed for Leeville. As described inChapter4 Geology and Minerals of the Draft EIS,
approximately 11.4percentofthe rocktobeproducedinthe Leeville Projectwouldbe PAG.

PAG material within the waste dump would be encapsulated with waste rock that has an
ANP:AGP ratio of at least 3:1. The thickness of the encapsulating layers would be, at a
minimum, 10 feet. Alow permeability cap would be constructed on top of the encapsulation
layer over the final lift of the PAG cell. In addition to any design specifications and closure
requirements that NDEP may impose (such as the low permeability cap), Newmont would
ensure the waste rock disposal facility is capped with a minimum 24 inches of growth
medium and sloped to promote run-off of water (free-draining), prevent ponding or
impoundingof water,and prevent erosion.

Responses

Response1-8

Under NDEP standards, thewasterock disposal facility isnot permittedto adversely impact
water of the State. To ensure the facility doesnotadversely impact water of the State, the
base wouldbeconstructed to a thickness of 1foot andwill have a hydraulic conductivity of
1x10” cm/sec. The source of the base material may be waste rock, existing subsoil, or
nearby borrowed subsoil. The base materialwould beneutral oracidneutralizing.

Response1-9

The base would be sloped to provide drainage. Precipitation falling within the base
perimeter would report to the lowest elevationarea on the lowpermeability base. Solution
would then be captured in a collection pond(s) for sampling and sediment control. The
collection pond(s) would bealinedfacilitysuitableforcontaining leachate frominfiltrationof
meteoric water. Acid water is not expected from this facility, as 88.6 percent of w aste rock
generatedby the Leeville Project would benon-PAG.

Response1-10

SeeResponse 1-7.

Response1-11

Use of cement or other carbonate material is expected to have little beneficial effect on
water quality inbackfilled shafts because the lithologyof the lower platerocks intheLeeville

Project development aredominated by carbonaceousunits ofthe Rodeo Creek, Popovich,
andRobertsMountainsformations.

Response1-12

Newmont would analyze sludge associated with the water treatment plant to determine
whether the sludge would exhibit toxic characteristics. Should the sludge exhibit toxic
characteristics; Newmont would dispose of the sludge in accordance with applicable
regulations.
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1-13

1-14

1-15

1-19

1-20

1-21

Comments

In the interest of disclosing the feasibility of project commitments and mitigation measures, we
recommend that the FEIS include a discussion of the proposed reclamation bond amounts for
ench project phase. The FEIS should also discuss provisions that would be made for post-
operation surveillance 10 ensure that neutralization and/or stabilization of mining waste has besn
effective; and describe the mitigation actions that would be taken should destabilization or
contamination be detected and identify who would be responsible for these actions, The FEIS
should discuss whether funds could be needed for such post-closure activities, including
miitigating impacts Lo streams and springs affected by groundwater drawdown and recovery. If
such funds may be needed, we recommend that BLAM require financial assurance at the beginning
of the project and keep the fund corrent as conditions change in the affected area,

Water Quali

According 1o the DEIS (p. 4-23) concentrations of arsenic or other constituents in Rodeo,
Boulder, and Sheep crecks are not expected to increase as a result of the proposed project
because besl management practices would be implemented, Elsewhere, however, the DEIS (p. 2-
25) indicates that stormwater run-on and runof diversions would only be designed o
accommodate the 2-year, 6-hour precipitation event. Such a design is not consistent with
standard industry practics. A 100-vear, 24-hour or similar diversion ditch would be more
appropriate at this fecility. Furthermore, sedimentation facilities should be constricted to hold @
least the |O-year, 24-hour storm,

Orre haul roads are known to cause stormwater runoff contamination. Best management practices
mist also be used 1o stop or control runcdl from these arcas so surfbce water standards are
maintained.

All collection points for waste rock and refractory ore runoft at the Leeville Mine site must be
consiructed o contain all fuids.

The DEIS implies the high arsenic and other metals in surface runoff is naturally cccurring in the
upper area of Rodeo Creck without taking inde account existing mining impacts.  The FEIS
should discuss the effects of exploration activitics on the upper Rodeo valley surface water
quality in light of the adverse analylical surfoce waler sampling for arsenic, iron and menganese.
In addition, the stormwater permit should address &1l pre-mining construction activities,

Comments
Adr CQuality

The DEIS does not provide projections of criteria pollutants that would result from the proposad
praject either as direct impacts, or as indirect or cumulative impacts. The FEIS should discuss
impacts to the Mational Ambient Air Quality Standards (NAAQS) from estimated emissions of
the project and alternatives, considering the cumulative effects from all aspects of mine
excavation, construction, operation, and support activities, such as vehicle raffic. This should
also be presented in the comtext of cumulative impacts from all of the projects in the vicinity of
the Leeville project. Figure 1-1 of the DEIS depicts the general vicinity of the proposed Leeville
mine, The FEIS should assess the cumulative impacts to ar quality from the proposed project
and other projects in the "Morth Operations Area,” where the Leeville mine is located, and the
"South Operations Area,” where the Lesville ore would be processed. Monitoring data exist for
mines in these arcas. For example, the Supplemental DEIS for the Betze Project (Seplember
200HY) and the DEIS for the Mewmont South Operations Area Plan Amendment ("SOAPA"
September 20007 both provide monitoring data

The DEIS (p. 4-4) states that processing of Leeville ore at the South Operastions Area would
offset production from existing sources with no projected increases in total annual mercury
emissions. However, the S0APA DEIS (p. 2-8) indicates that Mill 5 throughput capacity will
remain unchanged at 20,000 tons/day, and Mill & may be increased from §,000 tons'day to 8,500
tonsday. It iz unclear whether the additional Leeville ore processing was included in the
SOAPA mill throughput estimates for the SOAPA DEIS. This should be clanfied in the FEIS.
If the current SOAPA mill throughput estimates do net reflect the addition of Leeville ore, the
FEIS should describe the additional emissions of criteria and hazardous air pollutants that would
result from processing of Leeville ore.

EPA has reviewed the BLM's “Chmudative fmpacts Analysis of Dewarering and Water
Management Operations for the Beize Profect, Sowrk Operations Area Project Amendment, and
Lewvitle Projeer” (April, 2000). 'We have previously commenided BLM for its decision to prepane
this analysiz, as these mines have and will continwe to have an enormous impact on the
hydrology, hydrogeology, and water quality, as well as vepetation and waldlife, of some areas of
the Humboldt River basin. EPA 15 very concemned that safe yield will be exceeded by dewatering
activities in the impact arca. About 30 percent of the groundwaler pumped will be removed from
ihe hydrologic system, and it is siated that the regional water balance will be out of equilibrium.
It is unclear that the resulting ecological distuption will be appropriately mitigated. Furthermore,
the analyzis lacks some important information, which we have addressed in our commeni letiers
on the 30APA DEIS and the Betze Project Supplemental DEIS. The Final Environmental
Impact Statements for these projects have not yet been filed, and we have not had a chance 1o
review any follow-up or supplemental analysis, We, therefore, wish o reiterate our comments
on the “Custidarive fripacts Analysis of Devwatering and Water Management Operations for the
Betze Progect, South Operations Area Project Amendment, and Leeville Projece,” which were
included in those letters. These issues should also be addressed comprehensively within each of
the individual EISs for the camulative impact area,

Responses
Response1-13

Newmont has determined the cost of completing reclamationactivities described under the
Proposed Action including the agency-preferred alternatives to be $2.9 million. Newmont
has submitted the detailed reclamation cost estimate to BLM and NDEP for agency review.
Agency review will be completed and the bond amount as determined by BLM and NDEP
will be included in the Record of Decision. In addition to the reclamation bond amount, a
financial instrument is being developed to address long-term groundwater and waste rock
disposal site monitoring at the Leeville Project. Refer to the Leeville Project Mitigation Plan
contained in AppendixA. See Chapter3 Errata.

Response1-14
See Response 1-13.
Response1-15

Stormwater run-onandrun-offdiversionswould beconstructed for a 25-year, 24-hour storm
event. Sediment control would use Best Management Practices (BMPs) as approved by
NDEP. See Chapter 3 Errata.

Response1-16
Commentnoted.
Response1-17

Commentnoted. Collection of run-off is partoftheProposedActionandAlternativesfor the
LeevilleProject.

Response1-18

Newmont, as a matter of course in geologic evaluations of prospective mineralization,
collects rock samples from outcrops and road cuts, and has them analyzed for trace
elements. Inthe Leeville Project area, 2,219rocksamples were analyzed for arsenic. The
minimum, maximum, and mean arsenic concentrations measured in these samples were
12parts per million (ppm), 10,000 ppm, and375ppm. Sixty-nine rock samplesanalyzed for
iron had minimum, maximum, and mean concentrations of 5,500 ppm, 130,500 ppm, and
39,167 ppm. Sixty-nine samples were also analyzed for manganese, with resulting
minimum,maximum,andmeanconcentrationsof15ppm,10,000ppm, and463ppm.

Rodeo Creek is actively eroding rocks in the drainage basin that contain the above-
mentioned concentrations of arsenic, iron, and manganese. All of these elements are
mobile in the natural environment, and it isreasonable to detect them in water samples from
Rodeo Creek. Minor surface disturbance associated with exploration drill roads in the
RodeoCreekdrainage would notbeexpected tochangethisnaturalprocess.

NDEP does not make a distinction between construction activity and production level
activity at mine sites. Newmont's North Area Stormwater permit issued by NDEP
addresses all site activity irregardless of whether it is classified as construction or
production.

Responses

Response1-19

Newmontwillapplyforany air permits necessaryfortheLeeville Project through theBureau
of Air Quality at NDEP. Processing of ore mined at Leeville will not result in changes in
currently permitted emission limits at the processing facilities. The Draft EIS adequately
analyzed potential airquality impacts fromthe Leeville Project.

Response1-20

Air quality operating permit No. AP1041-0404, issued by NDEP Bureau of Air Quality,
restrictsthrough-put at the ROTP/Mill 6 process facility to 560tons/hour, or13,440 tons/day.
The increased production rate from the proposed South Operations Area Project
Amendment (SOAPA) of 8,000 to 8,500 tons/day wasapproved by the BureauofAirQuality
on August 29, 1996. Ore from the Leeville Project would displace ore from other sources
and wouldnotchangetheprocessrate or permitted emission limits.

Response1-21

Commentnoted. Adetermination asto“safeyield"forhydrologicbasins potentially affected
by dewatering activities is made by the State Engineer through the groundwater
appropriationprocess.

Cumulative effects of the Leeville Project dewatering program are described in the
Cumulative Effectssection of Water Quantity and Quality Chapter 4 of the Draft EIS and in
the Cumulative ImpactAnalysis (CIA) report (BLM 2000a).
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Letter 2
Humboldt River Basin Water Anthority
e c'o P.0O. Box 2008
= Carson City, Nevada 89703
Elks County
Euwreka Coanty
Humbobdt County
Lander County
Pershing County April 16, 2002

2-1

2-2

2-3

2-4

2-5

2-6

2-7

2-8

Ms. Deb McFarlane

Leeville EIS Project Manager
Bureau of Land Management
Elko Figld Oifice

3900 East Idaho Strest

Elko, Nevada 89801

RE: Comments on Leeville Project DEIS
Dear Ms. McFarlane:

On behall of the Humbeldt River Basin Water Authority (HRBWA), [ am ]:l]r,i.&t.!in
submit the following comments to the Leeville Project DEIS. At the owtset, let me note
thai HRBWA supports responsible mining on public lands within the Humboldt Basin.
Mining is a critical element to the region’s natural resource dependent economy. The
Authonity encourages the Bureau of Land Management (BLM) io facilitate mining
operations which effectively mitigate project impacts and provide significant
coniributions to the regional econcrmy.

With regerd to the Leeville Projeci, HRBWA believes that Newmont's Proposed Action
effectively seeks 1o limit discharges of mine-dewatered water to the Humboldt River,
HRBW A has worked aggressively with the Nevada State Engineer and the Nevada State
Legislature to ensure that mine-related discharges to the Humboldt River are minimized,
if not eliminated, Further, HREW A is committed io protection of existing decread and
certificated water rights within the Humboldt River Basin. As the comments which
follow suggest, the Authonity believes that the Final EIS must address methods to
mitigate potential Leeville Project related impacts to existing stockerater wells as well as
surface water losses atimbutable to long-term reductions in base flow. NEPA requires that
the EIS describe all relevant, reasonable mitigation measures and with regard 1o impacts
io waler resources, the Leeville Project EIS simply provides an msufficient treatment of
mitigation.

Specific Comments

Page 4-16, 1% full paragraph: The summary text here and in the 9 paragraph presents
uncerainty regarding the ability of existing water manapement systems 1o accommodate
Leeville dewatered water, The FEIS must present a more conclusive analysis of the

extent o which Leeville mine dewatered water will be managed through existing water
managemeni systems (ie. imigation, infiltration, injection). A quantitative estimate of
water which may require discharge to the Humbolbdt River is needed. Only in this way
can potential adverse and beneficial impacts of possible discharge to the Humboldt River
be understoad,

Comments

Page 4-17, T paragraph: The Bamck NPDES is descnibed here but no indication is
given aa to whether Mewmont has, or is required to obtain a similar discharge permil. The
FEIS must describe Mewmont’s requirements for a NFDES permit or, if Newmont
intends to utilize the Barrick discharge system, whether the exiating Barrick NPDES
permit allows Leeville's use of the permit capacity. If an agreement between Barrick and
Mewmont exists which enables shared use of the NPDES permit and related discharge
system, said agreement should be described and referenced in the FEIS.

This section also suggests that State Enginesr approval may be requested to discharge
mine dewatered water into the Humboldi River. Ruling 5011 by the State Engineer is
referenced in the DEIS. Said ruling should be described in more detail in the FEIS. In
additicn, the FEIS must address how Leeville dewatered water will be managed in the
event the State Engineer does not provide Newmont authorization to discharge to the
Humboldt River,

Page 4-17, 9™ paragraph: Here the text states the Leeville Project discharge to the
Humbaoldt River would occur during the time when flow is generally low, The FEIS
should consider whether such additional flows will impair irrigation diversion structure
maintenance along the river which typically cceurs during periods of low fow.,

Page 4-18, 1" paragraph: Becanse the reviewer's analygis of imipacts in the Leeville
DEIS is incomplete without also leeking at the Cumulative Impact Report and the Belze
Drraft Supplemental EIS, these documents should have been distributed with and made
subject to review and comment as a part of the Leeville Project DEIS. In lieu of such
inciusion and further review of these documents, pertinent sections from each should be
more completely summarized in the FEIS.

Fage 4-18, 4t paragraph: The document here suggests that recovery to within 90% of
premining waier table would take up to 20 more years due to the Leeville Project. The
FEIS should indicate what the total recovery period would be with the Leeville Project. It
is noted that the suggestion of “meore than 100 years™ is not conclugive enough to enable
evaluation of consequences (ie. reductions in base flow over an uncertain number of
years). Diocs more than 100 years mean 1240 years, 200 years or 7

Page 4-25, 1" paragraph: I natural scasonal and anneal fluctuations in groundwaler
elevation are on the order of 10 feet and the Leeville Project will further reduce
elevations by 10 feet, did the analysis of impacts from the project on springs, seeps,
streams, and vegetation consider a total groundwater elevation change of 20 feet? If s,
this fact should be noted i the FEIS. If not, the FEIS should prasent i_n'l]:lm:ts ms.l.lltins
from a 20° decline in groundwater elevations,

Responses

Response2-1
Commentnoted.
Response2-2

Comment noted. As discussed in the Draft EIS, the Leeville Project is not anticipated to
create anysignificantincremental impacts towater resourcesbeyondthose related to other
mining projects in the Carlin Trend. The BLM has developed comprehensive mitigation
plans to address those impacts (BLM 1993b) (BLM 2002). The Draft EIS did evaluate
additional possible mitigation measures for potential impacts to water resources related to
the Leeville Project (pages 4-31 & 4-32 in Draft EIS). Based on public comments on the
mitigation proposed in the Draft EIS, the BLM has developed a comprehensive Mitigation
Plan for the LeevilleProject,whichisattached as AppendixAto this FinalEIS.

Response2-3

Itis very unlikely that discharge to the Humboldt River would become necessary as a result
ofwatermanagementactivitiesassociatedwith theLeeville Project. Peakdewatering rates
(25,000gallonsper minute(gpm)) are predicted to occur inthefirst2yearsof operation, and
then will decline to less than 10,000 gpm later in the project (Figure 3-7 in Draft EIS). Past
operational experience has shown that the water management system in Boulder Valley
(irrigation, injection, and infiltration) can sustain dewatering rates in excess of 40,000 gpm.
Projected dewatering ratesfortheBarrick operations (Post/BetzeandMeiklemines), minus
consumptive use, when combined with projected Leeville dewatering rates, are within the
existing capacity of the Boulder Valley water management system. The option to request
from the State Engineer to dischargeexcesswatertotheHumboldtRiveris retained to allow
for unforeseen circumstances. Under the circumstance that discharge to the Boulder
Valley system exceeds it's capacity, and discharge to the river is required, potential effects
of such discharge have been analyzed in theCumulative ImpactAnalysis (CIA)report(BLM
2000a).

Responses
Response 2-4

Permit NV0022675, issued by NDEP to Barrick Goldstrike Mines Inc., allows for discharge
of water from the Boulder Valley water management facility to the Humboldt River via man-
made pipelines andcanals, Boulder Creek, Whitehouse Ditch, or R ock Creek. Within Part
1.A. of this permit, ltem 14 states, “The Permittee must notify the Division if it intends to
accept water from other mining companies within the Little Boulder Basin area. This
notification must be provided prior to water acceptance.” As anticipated in this permit,
Newmont would not be required to obtain a permit for discharge of Leeville dewatering
water shoulditbecomenecessary.

Response 2-5

Appendix B to this Final EIS contains the full-text Ruling #5011 from the Nevada State
Engineer. Newmont would maintain compliancewithalltermsof this ruling. If discharge is
requested and denied by the State Engineer, Newmont would be forced to reduce its
pumping ratetomanage the excess water in Boulder Valley.

Response 2-6

If discharge to the Humboldt River is necessary and authorized by the State Engineer,
increased flow to the Humboldt River during periods of low flow could affect maintenance
opportunitiesfor irrigation systems.

Response 2-7

Copies of the CIA (BLM 2000a) and the Betze Supplemental Draft EIS (BLM 2000b) are
available from theElkoFieldOffice of theBLM.

Response 2-8

Recovery of groundwater to pre-mining levels will not occur evenly throughout the
cumulative area of drawdown. For example, cumulative recovery near Gold Quarry
adjacent to Maggie Creek, 90 percent recovery is predicted to occur in 2031. In contrast,
near the Leeville Project area in the Carlin Formation in Little Boulder Valley, 90 percent
recovery due to cumulative dewatering is expected in year 2400. At Leeville, 90 percent
recovery is expected in year 2185 for the lower plate hydrostratigraphic unit. Upper plate
rocks would be dewatered for Leeville only during about the first 4 years, at up to 1,000
gallons per minute, until the shaft is advanced into lower plate rocks. As stated in the
Leeville Draft EIS, the Leeville project would add up to about 20 years to groundwater
recovery in the Project area, which would be added to the cumulative recovery for all mine
dewateringin the CarlinTrend. This information,aswellas potential duration of reductions
in surface flow, are discussed in the Water Quantity and Quality section in C hapter 4 of the
Draft EIS (pages 4-15 through 4-33). See also Errata for page 4-16 in Chapter 3 of this
Final EIS.

Response 2-9

The EIS analysis includes potential impacts to groundwater levels that exceed 10 feet
because natural seasonal and annual fluctuations in groundwater elevations are on the
order of 10 feet. This natural fluctuation is not added to the drawdown analysis caused by
minedewatering because itisconsideredthebackground orbaseline condition.
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2-10

2-11

212

2-13

2-14

Comments

Page 4-26, 10™ paragraph: This section notes the Leeville Project could cause
additional water table lowering in three stock-watering ¥ells. The DEIS does not indicate
whether such lowering would render said wells inoperable or inefficient. The FEIS
should address operabional impacts to these siockwater wells. The section on Mitigation
on Page 4-31 should provide methods to mitigate impacts to siockwater wells,

Page 4-30, §"-10™ paragraphs: An cstimate of the total loss in base flow to the
Humboldt River system (ie. 0L1cfs X 100 plus vears of reduced fow) resulting from the
Leeville Project should be made and presented in tofal acre feet in the FEIS, This total
represents the direct impact to downstream water rights holders and woold ssrve as the
henchmark against feasibility of varions mitigation measures might be considered.

PFage 4-31, Potential Mitigation: This section does not describe any methods to mitigate
impacts lo existing water rights hobders (stockwater wells and stream and river bass flow
Iosses). The FEIS should deseribe feasible methods to mitigate impacts to water rights
holders. All relevant, reasonable mitigation measures must be identified in the FEIS. The
probability of the mitigation measure being implemented must be discussed.

It is important to note that monitoring is not considersd one of five methods recognized
by the Council On Envirenmental Cuality to mitigate impacts. Those five acceptabla
methods include avoiding, minimizing, rectifying, reducing and compensating
(40CFR1308.20). The FEIS must present methods to mitigate Leeville Project impacts to
owners of existing surface and groundwater rights.

1 trust these comments will serve to improve the Leeville Project as such may ultimately
be approved by the BLM for development and operation,

Chairman

co: Board Members and Alternates, HRBWA
Mr. Paul Pettit, Newmont Gold

Letter 3
mﬁ - BTATE OF NEVADA
DEPARTMENT OF ADMINISTRATION
200 E, Musser Strest, Room 200
Carson City, Nevada 59701-4298
Fax [T75) 684-0260
(TT5) 684-0209
April 25, 2002

Ms. Deb MoFarfane, Leevile Project Coordinator
Bureau of Land Management

Elko Field Office

3900 |daho St

Elko, MV 89801

Re:  SAINV# E2002-121
Project: DEIS for Newmaont Mining Corporation's Leeville Project
Dear Ms, McFarlane:

Enclosed are the comments from the Nevada Divisions of Waler Resources,
Wildlife, and Minerals, the Bureau of Mines al UNR, and the Siate Office of
Hislonic Preservation conceming the above referenced report, Thess comments
constitute the State Clearinghouse review of this proposal as per Executive
Order 12372. Please address these comments or concerns in your final
decision. If you have questions, please contact me at 684-0208.

Einuqrely. £
CH 2D, EL T
Heaather K. Elliott

Mevada State Clearinghouse/SPOC

JOHN P. COMEAIE
DHrectar

Responses
Response2-10

Potential operational impacts to the three stock watering wells would depend on the
magnitude of groundwater drawdown that would occur. Table4-6intheDraftEISindicates
that the amount of added drawdown in the wells could range from 10 to 100 feet. Because
these water sources have certificated water rights, the State Engineer would require the
cause of adverse impacts to correcttheproblem or provide a s ufficient replacement water
source.

Response2-11

Assuming that flow reductions to the Humboldt River caused by the Leeville Project
average 0.1 cubic feet per second (cfs), total volume would be approximately 24 million
gallonsperyear, or 3.3 billion gallonsfor 100 years. As stated on page 4-30 oftheDraftEIS,
however, the maximum flow reduction of 0.1 cfs is predicted to occur approximately 10
years after cessation of dewatering, after which base flow conditions would begin to
approach pre-mineflows. As such, the volume estimate provided above would be higher
that predicted.

Response2-12

Mean annual flow in the Humboldt River neartheproject area is about 400 cfs (see Table 3-
12in Draft EIS). The maximum flow reduction in theriver predicted to occur from Leeville
dewateringwouldbe about 0.1cfs,or0.025percentofthemean annualflow.

Mitigation for predicted reductions in baseflow in the Humboldt River are described in
Newmont's Mitigation Plan for the South Operations Area Project (BLM 1993b) and the
amended Mitigation Plan for the South Operations Area Project Amendment (BLM 2002).
In part, this plan states “Newmont will mitigate potential impacts to irrigation-season flows
and water rights holders on the upper and lower Humboldt River by foregoing the use of
certain senior irrigation rights controlled by Newmont of the TSRanch.” The decreed rights
to be used and the mechanisms for calculating the loss of irrigation-season flow to be
mitigatedare described within the 1993Mitigation Plan.

Response2-13

Refer to Newmont'sSouth Operations Area Project MitigationPlan (BLM 1993b) regarding
potential impacts towater rights and the amended Mitigation Plan for the SouthOperations
Area Project Amendment (BLM 2002). Also see the Leeville Project Mitigation Plan
attachedtothisFinal EIS(AppendixA).

Response2-14

The reviewer is referred to 40 CFR 1505.2(c). Monitoring and enforcement arerequiredfor
any mitigationasneeded. AlsoseeResponse 2-12.

Responses
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3-1

3-2

Comments Responses

NEVADA STATE CLEARINGHOUSE
Department of Administration
Budget and Planning Division
209 East Musser Street., Room 200
Carson City, Nevada 83701-4298
(T75) 684-0209
Fax (T75] 684-0260

Conrssl Buraeu

Nevada SAI#  E2002121
Project: MWMHMEMHM

REF:
: p?nrfﬂ\‘

CLEARINGHOUSE WOTES: ;
Enclosad, for your sview and commant, hamﬂﬂmmmm Pioase evalaai Hwith reapect Io ils effect on your plans and programs;
h“:‘nmmdrhmmhﬁm Iy state andior iocat areawide goals and ohjectives; and lts sccond with any appicable lows, orders or regulations

o e Torniliar

Plaase submit your commantz no |ster than  #pace below-for short comments. I significant comments are provided, please use
agercy letiarhead and inciude the Nevada SAN number and comment dus dale for our reference. Quesiions™ Heaher Elot, 684-0200,
THIS SECTION T0 BE COMPLETED BY REVIEW AGENCY:
M comine] of this praject ; __ Confarence desired [Sea baiow)
—Prepesal supporind as wiien —Conditonal support [See below)
i+ g ddiional information below —_Disapproval (Explain beow)

The Divigion of Water Resources has reviewed the subject Draft EIS.

Nﬂwm_l:_-f_ut Mining Corporation has permits gmnn:d by the State Engmn:r fir ) Response3-1
conditions thar inlude eilensive modeling and mulutmmg teguirements. The water right
permits are granted for mining and milling as well &= dewatering purposes. They ane
under Permits 63984 through 63989, inclusive. The use of a dam under Safety of Dams
Parmit J-320 is incladed in the waler use and distribution system.

Ek‘ e 'mﬂﬂw% 412

[T Agency Dale

Comment noted

Comments Responses

sk STATE OF MEVWADA B. MICHAEL TURNIFSEED, PE.
Ly e
LE‘EH-'\'HIhLNII OF CONSEFVATION AND MATURAL RESOLRCES Denarim o GRS

R 2422 | DIVISION OF WILDLIFE D

=t | 1100 Valley Road TEREY W CHAWFOHRTH
i | Reno, Mevada 88512 s it
(TTHIBEE-1500 «  Fau (775) 688-1395
April 19, 2002
Heather Elliott

Mevada State Clearinghouse
Depariment of Admimstration
Budget and Planning Division
209 East Musser Street, Room 200
Carson City, NV B9701-4298

RE: SAI# E2002-121, Draft Environmental Impact Statement for the Leswille Project, Newmont
Mining Corporation - BLM

Drear Ms, Ellioin:

We appreciate the opportunity (o review and provide comments on the subject document. O
page 5-2 the document discusses the design of the corveyance system for excess groundwater
pumped by the mine dewatering system. This conveyance svstem mcludes an open canal that will
Bizect the low country just east of the TS reservoir,  The Division of Wildlife is very concerned Response3-2
with this concepl. We believe the open canal over one mile long will be a major disruption for the

daily and seasonal movement of the local pronghorn antelope population. In addition, the canal
design includes side slopes of 3: 1 and a geotexiile membrane liner, We feel the current design will
be problematic for all terrestrial wildlife that may encounter the conveyance system. W are very
comcerned with the possibility that wildlife will attempt to acoess the water in the canal and be swept
into the canal and drown. We would strongly recommend against having an open canal [t wouold be
our recommendation to continus the proposed pipeline to the discharge point at the reserveir. This
wauld eliminate any possihility of any drowning incidents or access to untreated water by wildlife.

On page 2-19, in the fifth paragraph down, the document discusses the mine waier sump that
will be constructed to contaim oil-contaminated water from the undergound workimgs. What methods
will be incorporated into the design of these ponds 1o protect wildlife from coming into contact with
the hydrocarbon contamination”? Depending on the concentration of hydrocarbon contamination, it
may be necessary for Newmont (o permit this pond under the Divigion's Industnal Artificial Pond
Permit program.

On page 2-20), in the first paragraph, the document again discusses the design of the open
witer convevance ditch. There is no discussion in this section on how Newmaon! proposes (o protect
wildlife from drowning in the ditch. We would suggest a discussion of wildlife protective measures
be mmeorporated into the document if this ditch 15 constructed.

O DALY BRI ERT A GRS RS LSRN ERY LIRS 04 Mo

BLM has selected Alternative A, which eliminated the open canal portion of the discharge
water conveyance system.

Response3-3

Newmonthas 10 facilities located in the CarlinTrend that are similar to the mine water sump
proposed for the Leeville Project. Since 1997, nowildlife mortalities associatedwiththese
facilities areknowntohaveoccurredthat are directly attributable to eitherthehydrocarbons
or the water present. These sumps typically have a small cement-lined s ettlingbasinthat
receives theminewater. Minewater,whenflowingoutof the settling basin, passes through
skimmers and/or spill booms where hydrocarbons, if present, are removed. Water is then
collected inalarger lined pond for disposal. Newmont will monitor the Leeville Mine water
sump for any potential wildlife mortalities and, if this becomes a problem (which is not
anticipated), appropriate action will be taken. See the Leeville Project Mitigation Plan in
AppendixAof theFinalEIS.

Response3-4
Commentnoted.
Response3-5

SeeResponse 3-2.

¥ Jo1deyd

sasuodsay pue sjuswIWo dlqnd

Sl-v



199l014 9IINn99T

Si3 leuld

3-6

3-7

3-8

3-9

3-10

3-11 |

3-12

3-13

3-14

3-15

3-16

3-17

Comments

On page 2-35, under the heading Underground Mine Shafts, the last paragraph states that
perms will be constructed around the rock faces. How many acres of rock faces will remain
following the closure of the Leeville Mine? This acreage will be a residual impact and it is not
quantified in the document,

On the same page under the heading Waste Rock Disposal Facility, the second paragraph
states prowth mediam will be redistnbuted to an average depth of 24 mches. We consider this to be
an excellent design feature. This amount of growth mediurm will greatly increase the potential for
the site to support a post mine vegetative community suitahle for wildlife.

Un page 2-45, under the heading of Mitigation and Monitoring Measures, the last bullet
indicates revegetated areas would remain fenced to prodect the vegetation from livestock grazing.
How long would grazing be restricted from the revegetated disturbances? This information should
be incleded in this section.

On page 3-41, under the heading of Springs and Seeps, m the second paragraph the last
senlence indwcates 75 springs and secps have been inventoried along this portion of the Tuscaloosa
Range. We believe the Tuscaloosa Range is in Alabama, We also believe the document is referting
to the Tuscarora Range

On page 4-2, under the heading Mining Activities, in the fifth paragraph the document
indicates the current dewatering rate for the Goldstnike property is 40,000 gpm. This is not
consistent with what was presented in Figure 3.7 on page 3-25. The figure indicates the dewatering
rate ot Goldstrike is about 25,000 gpm. Which figure 15 correct?

On page 4-5, in Table 4.2, Dee Gold 15 identified a5 an sctrve gold mine. This 15 not an
accurate statement. Diee Gold e in final closure and has been sinee January of 2002,

O page 4-34, in the sixth paragraph, the document states “For post-mining site conditions, a
minimum of 12 mches of soil would be replaced during reclamation.” This contradicts what was
presented on page 2-3 5 where the document indicated 24 imches of growth medium would be placed
on surfaces to be reclaimed.

On page 4-36, under the heading Direct and Indirect Impacts, in the first paragraph the
docament imdicates 486 acres of vegetation would be removed. The next sentence indicates
reclamation would reestablish on these sites. Does this indicate all of the mine related disturbances
wiould be revegetated? Whit of the rock faces discussed above? Will the rock faces be revegetated?
If they will not be revegetated, how many acres of disturbance will not be revegedated?

Om page 4-43; under the heading of Direci and Indirect lmpacts in the sixth paragraph the
document indicates the effects of the proposed mine water sump on migratory shorebirds and

waterfow] would be minimal. We do not agres with this statement. Ponds much smaller than one
acre in size have been shown o be very attractive to many migratory bird species including
shorebirds and waterfowl. Ifthis pend containg hydrocarhons al problematic levels, this pond could
have a significant impact to birds species, including shorchirds and waterfowl,

Comments

On page 4-44, under the heading of Alernative A, the document discusses the impact of this
alternative on wildlife resources, This is the best alternative for wildlife. Eliminating the mile of
open diteh will vastly reduce the potentinl for dsowning. The construction of the pipeline would
eliminate the barrier to north-south movernent by the antelope resource in the area as well. Both of
these issues are considersd significant to the Divizion.

On page 4-45, under the beading of Potential Mitigation and Monitoring, in the second
paragraph the document indicates the open canal would camse the drowning of small mammials and
repiiles, Owr agency considers this canal to be a drowning threat to many more species than just
small mammals and reptiles. Plastic lined ponds similar in design 1o the canal have proven to be
lethal to wildlife as large as mature deer. The plastic materizl is extremely slippery and mortalities
have occurred in ponds with no solution in them because the deer could not escape up plastic slopes
as short at two feet. The addition of water vasthy increases the lack of traction for terrestrial wildlife.

On the same page, under the heading of Ireversible and Irretrievable Commitment of
Resources, the document indicates a portion of the rock faces would not be reclaimved. This impact
15 not quantified any where in this document. This shoald be clarified,

O page 4-47, under the heading of Sensitive Bat Species, the document indicates the only
impact to bat species would be the loss of upland foraging habitat. Any changes o surface water
resources from the proposed action could also impact bat resources. Bats are very dependent on
open water for their survival. Any losses of surface waters would impact the bats dependent on that
water. If there are any questions or comments regarding this input, please comntact me.

Sine

Rory E. Lamp
Biologist T
1375 Mountam City Highway
Elko, WV 89801
{775) 738-5132
RL/rl
o Habitat Buress
Edicn Fiehd Oz, NDOW
File

Responses

Response3-6

Approximately 0.5acrewould remainasrockfacesattheLeevilleProjectsite.

Response3-7

Commentnoted.

Response3-8

The second to last bullet in the Mitigation andMonitoring section of theDraft EIS indicates
that vegetation would be evaluated through three growing seasons following reclamation.
Fencing would remain for atleast three growing seasons or until vegetation meets criteria
outlinedin Instruction MemorandumNo. NV-99-013.

Response3-9

The reviewer is correct. Tuscarorais the correct mountain range name. See Chapter 3
Erratainthe Final EIS for page 3-41correction.

Response3-10

The correct volume is 25,000 gpm. See Chapter 3 Errata in the Final EIS for page 4-2
correction.

Response3-11

Dee Gold operations are currently in a reclamation phase and BLM does not consider the
site inactive untilreclamation is complete.

Response3-12

Growth medium replacement depthwould be 12 inches for all disturbance areas with the
exceptionof rockfaces andthewaste rock disposalfacility. The wasterockdisposal facility
wouldreceive 24 inches of growthmedium.

Response3-13

See Response 3-6.

Response3-14

See Response 3-3.

Responses

Response3-15

SeeResponse 3-2.

Response3-16
SeeResponse 3-6.
Response3-17

Dewateringactivities at the Leeville Project arenotexpectedtohaveanyincrementaleffect
tosurfacewaterthatwouldadverselyaffectbats.
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STATE OF NEVADA L Vogas Branch:
COMMIZSION ON MINERAL RESOURCES ””;;‘_:’1;;1“ L

DIVISION OF MINERALS Lis Viasgas, Nervada 8105
400W, King Sireel, Suite 108 Ff“:’ml'wm

Carson City, Nevada 89703

N C: g (T75)BB4.7040 - Fax (T75)684-7082 AT
hitp ¥ minerals state . us!
March 28, 2002 | R CElveg —
Heather Elliott B _7 i
Nevada State Clearinghouse | AR T ||
Department of Administration - |

3-18 |

3-19

3-20

Budget and Planing Division AT e |
209 East Musser Street, Room 200 R
Carson City, NV 89701-4208

Ra: DEIS for Newmont Mining Corp’s Leeville Project, Nevada SAR E2002-121
Dear Heather,

The Nevada Division of Minerals offers strong support for Newmont Mining Comp's

Leeville Project which will provide production and employment well into the future, Response 3-18

If backfilling the shafts is the method ultimatsly chosen to cosa them, it should be Commentnoted.

recegnized that some consolidation of the backfill material is likely to occur. For shafts Response 3-19
of this depth, some setlement of the backfill material should be expactad. It would be
good to monitor the backfill for a while, before applying topsoil and revegetating. Commentnoted.

It should be noted that the mines of the Cadin Trend collectively are expacted to have Response 3-20
produced 50 million ounces of gold by approximately mid-April of this year, Thatis a

fremendous achievement for the companies and employees involved. Developmant Commentnoted.
and production from the Leeville Project will enhance this amount,

Thank you for the opportunity to commaent on this very warthwhile project.
Sincenely,
.bu? Dagsess

Doug Driesner
Director of Mining Services

Duamnix Bryary fimad-Scals Minikg and Proy i e I on Mineral Resources Eiggain Haslowbl, [V and Ges

Jurverk
Foiriok

3-21|

Ot Lage-Seiks Mirig ]
Fagan Gaofenmal Rassumes Frosd D Gibmen, Je, Chalrmar; Lirge-Sesiv Minig lon Famat, V. Chair ; Expoaion 800 Cveagmen

oy Pt Dgnasal Puihe

Comments Responses

HEVADA STATE CLEARINGHOUSE
Department of Administration
Budget and Planning Division
200 Exst Musser Streed,, Room 200
Caraan City, Navada B9701-4298

(775) 6a4-0209
Fax [T75) 584-8260
DATE: March S, 2002
Gereeman'y Difce Lagealivn Coumser Burpau Comervalinnebisural Resnustan o
R R o, [ ——]
g Emgp Tesining & Ashab Resaarch Div,
Buslivicks & Indusry e Erw P
T — %L ) ——
Econamic Dwesloprent ;
Tousism N ey ﬁ_—l
Fro Marsta _Hizinrk Prosen alion Flagion 4
Human Resourcey Wt agece Conservalion Disircn
A Servoas Offica of the Afomey General Parioy
Fah O e Ofcr M
roin Commisson Marvada dsac, of Countes Maturgl
Cainrado Paver Comimasion Mewads Lengus of Ciliag ‘wi'd Herse Commasion
Nevada BAI#  E2002-13
Prajsct: DELS for Newmant Mining Corp's Leaville Project

REF: E1008-013

GLEARINGHOLISE NOTES:

Enclosed, lex your review 3o comment, ks @ copy of the aove mantionsd project Fheee svaluste it with respact ko ite affect on your plarg and pograms;
The importance of ils coalribution i 3t andior incal areawide goals and obieclives; and s accord with any saplicasie lawa, orders of seguiations.

with which you ane familar

mermmwmmmthmu i sigrificant commants ara prowided, plaesn use
gy eliarhand B include the Mewads SRl rumber I chae dae for our refarnce, Cumsbons Heather Elict, B84-0206,
& i T
W cevarent 6h s project ___Conlerasce desised [See beinw) Response 3-21
¢ Proposal supparbed 28 weifen . Condonal support [Sae beiow)
—_Addonad information below — Drsagproval (Explain below) Comment noted.
AGENCY COMMENTS:

ol O [, ﬁ.fﬁ{ zog2

Safeliure 7 ressicad i Agency
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Comments

Responses

NEVATA STATE CLEARINGHOUSE
Depariment of Adminkstration
Budget and Planning Division
200 Eagt Mugser Street,, Room 200
Carson City, Nevada B3701-4298
(T75) 6B4-0209
Fax (T75) 684-0260
DATE: March 5, 2002
Gavemar's D¥ca Lagislstien Coureael Buseau Ciormervation-Matuzal Resourmes
E tor Hucia Promcts lnfermation Technology Ditecior's Cfice -
[F Emp. Training & Rehab Rasaarch Div, St Lands
Busirass & indusTy PUC Envirsrmanial Prolsction
E Teen, ] Poresiy
Wineras | [ Boraas of Mines | [wiasm |
Econamic Development UNR Library i 1
Touriem LMLV Litrary L E H
Fises Marshal =t 3 Feagion 3
Human Rescures Emergency Mansgement Gonservation Districts
Agrg Services Cffice of the Atomey Genenal Stane Py
== E= e —
Incien Commistien hevacts Aesoc of Countes [MahwalHettage |
Coloraco River Commission Hirvacls Lsague of Clies Wid Horse Commission
Hevada SAI#  EI002-121
Project: DEIS for Newmont Mining Corp's Leeville Project
REF: E1008-018
I-zéu _Wo  Send mons Information on this project a5 f becomes avallabie. |
CLEARINGHOUISE NOTES:;
Enciosed, for your review and comment, |s & copy of e abave menoned project. Plaase evaluate it with respect 1o its eflect on your pfans and programs;
the impartance of i conlribulion lo siate sndior local amawide goals and chjectives; and its eccond with any applicabile laws, coders or regulafions
with which you are famikiar,
Plessses suberil your comments no laer than April 32, 3002, Use tha space below for shert comments, ¥ signifcant comments an provided, please use
agancy lellatead and inciuds $ Nevada SAl number and comment due date for cur referance. QuesSons? Heather Elicll, 554-0200,
— Mo { i this project __ Conference desied [See balow)
supporiad as weitien — Condiional support [See balow)
Information below __Disapproval [Explain balow)
e Response3-22
e . OnMay1,2002,theBLMsubmittedtotheStateHistoricPreservationOffice(SHPO) aletter
E:ﬂfﬁ::ﬁ End sy ysenl of e ol i Buruu ol L Maﬂgemem: . to consult on p otential effects to the Rock Creek TCP (CRNV-11-9931), Tosawihi Quarries
project effect for the subject undertaking, More specifically, the SHPO has no TCP e f
.y i 4 i (CRNV-11-9932), and the old Lynn Creek placer mining operation (CRNV-01-10842)
3.22 record of receiving the Bureau of Land Management's determination that the proposed project it of th d Leevile Proect The lett tai for BLM
- ill not pose an adverse effect to the mining site of CrNV-01-10842 (page 4-64). If our records as a result of the proposed Leeville Project e letter contains reasons for
it i ¥ ng : determination that the Leeville Project would have no effect to the Rock Creek TCP,
are in eror, please send this office a copy of the pertinent comespondence to complete our file on Tosawihi Quarries TCP, orthe Lynn Creek placer site. On Juned, 2002,the BLMreceiveda
this undertaking. letter from SHPO that stated it concurs with BLM's determination that the proposed
undertaking will not pose an effect to the following historic properties: Rock Creek TCP
? (76) (CRNV-11-9931), Tosawihi QuarriesTCP (CRNV-11-9932), andCRNV-01-10842.
VCheceo. afmes %mﬁ %@Hm\) 4/15/0a
Zhnature w-shurdi clear chear dog Agency Clate
Letter 4 Responses
Dy McFarlanc
Leswville Project Manager
Bureau of Land Management
Elko Field Office
3900 Idaho Street
Elko, Nevada B9801
Diear Ms. McFarlane,
Matives Impacted by Mining respectfully requesis the Elko Field Office of the BLM require the
4-1 I Leeville Project implement Altematives A, B, and C. The impacts of mining in the Carlin Area will Response 4-1
cause substantial damage to the cultural resources and this project will only add to thess impacts.
Every cifort must be made to minimize dewatering, &5 most of the impacts are the result of cuensive .Commentnoted.
dewstering already taking place in the region. The BLM has 2 trust responsibility to the Western
4-2 Shoshene people to protect the culturel resources on public land and to ensure that the development Response 4-2
of mining properties does not destroy their quality of life.  Although the impacts from this mining
project arc minimal compared to other projects in the area, any additional impacts may cause Commentnoted. NoimpactstoRockCreekareanticipated fromthe Leeville Project.
imreparable harm to Rock Creek and other cultural resources in the area,
Response 4-3
The Alternatives A, B, and C will minirmize the additive impacts of thia project to the Carlin area.
Alternative A is necessary to prevent the exposure of wildlife to potentially harmiful water. This will Commentnoted. BLMconcurs withthestatement.
alen minimire the ewvaporation of water and maximize the amount available for infiltration.
4-3 Alternative B is necessary to minsmize the amount of waste that is left on the surface expose 1o the Response 4-4
conditions promoting acid generation. Tt will also minimize the amount of water necessary to fill the
void after the mine is completed. Ahemative C will minimize surface disturbance and this must be See Responses 1-2and 1-3.
done a8 the cumulative disturbance has already impacts on the environment. There also must be
4-4 I grouting of all ﬁmdmﬁmwﬁﬁnﬁtmﬁuﬁmndwﬁgmn@irﬂn the amount of water Response 4-5
that seeps through and needs to removed by the sump. This will help in the amount of water and
also be helpful in minimizing the conditions for acid generation. If the walls of the shafis are acid Lower Plate rocks in the Leeville Mine are comprised of carbonate units of the Roberts
generation this will cause metal migration in the sump waters and will have considerable metal Mountains Formation. These carbonate units will effectively buffer potentially acid
4-5 loading in the groundwater when the mining is complete Even if acid generation does not occur, producing rock that could be exposed in the shaft walls. The shaft walls will also be lined
neutral waters will still create a severe migration of the Arsenic and Selenium found in the MWMF with concrete, which will place cement in contact with water in the shafts, further adding to
ieats. thebufferingaffectofthe hostrock. SeealsoResponses1-4,1-5, and1-6.
Matives Impacted by Mining strongly support the Te-Moak Tribe and Bands. The BLM has a trust
4-6 responaibility to preserve and protect the cultural resources of thess federally recogmized tnbes and Response 4-6
their ancestral lands. TheBLM compliedwithalllawsandregulationspertainingtoprotection of cultural resources
and Native American Religious Concerns for the proposed Leeville Project. No significant
% i cultural resources or sacred/sensitivetraditionallandswouldbeimpactedby theProject.
Denna Mare Nud%/

0Cc-v
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Letter 5

FERMY C. GLEMN, Govarmioe

5-2

Letter 6

STATE OF NEVADA
_ DEPARTMENT OF TRANSPORTATION

1951 ldaho Street
[ T30 Elko, Nevada 88801
7T (FTB)TIT-2700 FAX (TTS) TIT-2705
March 18, 2002

Buraau of Land Managamert
Elko Field Office

3900 East ldaho Streat
Elko, Nevada 89801-4611

1793, 7/3809
RE: Review of Draft Environmental Impact Statemant MN18-87-004P
Leeville Project
Dear Sir:

The Nevada Department of Transportation (NDOT) has reviewed the draft of the
environmental impact statement. The plan appears to be very comprehansive
and addresses many concems, The document does not appear to address the

effacts the proposad project may have on the existing transportation system,

The Department requests thal transportation analysis should be done and
included in the final EIS. The analysis should include both construction and
operational phases of the projact, so that the proper transportation planning can
be accomplished for both.

Tha Nevada Departmeant of Transporiation iz not in opposition to the proposad
project, but we are concemed about repercussions to our roadway system. The
project could pose funding problems on NDOT and other transportation agencies
that provide access to the site. A parinership between Newmont Mining
Corporation and NDOT may be necassary to address any impacts found in the
analysis.

The Depariment appraciates this opportunity to comment. I you have any
questions please feel free to contact ma at 77 7-2700.

Sincerely,
wf?f’ﬂ

Mike Glock, P.E.
District Engineer

oo Kent Cooper, Assistant Director, Planning
Kawin Lea, Assistant District Engineer
Michael E. Murphy, Traffic Engineer — District lll

= =n
Kevin Sur
3506 Valley Ridge Ave
Elkn, Mevada E0801
H-(T75) TAR-4104

Hureau of Land Manggement
Elka Field Office

Atm Deb McFarlane

Lezvill Project ELS Coordinator
X0 [daho 54,

Elko , Nevada BSREL

March 5, 2002

[rear Mg MeFaslane,

[ would like o express my comments on the Leeville Project

2.

The Leeville Project will ke & valusble cconomic contributbion to the locel area econcmay,

Responses

Response5-1

The 400 workers during theoperational phase of the Leeville Project would mostly come
from the existing work force, so there should b e little change in traffic patterns. Haul truck
traffic would be limited to the North-South Haul Road. No oreprocessing would occur on-
site at the Leeville Project; therefore, shipments of material for processing ore in
Newmont'sNorthAreaorSouthAreawouldremainsimilartoexistingconditions.

Specific shifts of construction workers are not yet known; however, these workers are
expectedtotraveltotheareainindividual vehicles.

Response5-2

Highway taxes paid by mining companies andvendor/suppliers are expected tocontinue at
currentlevels. Thisrevenuecouldbeusedtomaintaintheexistingroadsystem.

Responses

Response6-1

6-1 anticipaied.

i

umiler the General Mining Law of 1872

socially responsible manmer

The Leeville Project i adjzcent i an active mining district and will use existing infrastruceure thus minimizing the
cverall effect on the envirnoment,  Mitigation messuses have beon propased where impacts ta the environment ase

Commentnoted.

Mewmont Mming Corporatsan hes the right i emter the public linds and explare for and exploit mizeral deposis

4, Mewmont Minisg Corparalson is a respomsible operator with a loag history of operaring i an enviroomestally and

[urge the BLM to approve the Leeville Project and issue permits at the earliest possible daiz

Eewn Sur

cc-v
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Letter 7

7-1

Letter 8

8-1 |

8-2

8-3

DBrrh Bt

Wareh 26, 2002

ATTENTION: DEE HeFARLANE
Re: Leevilla ELS

I an weiting this letter as my family has lived in Hortheastern Hevada
since the 1871"s, and T feel T have a vested intereat in this area,

Bl
I cannot beliewe thac vour Agency wouldfthis mine, or any other nine,
to be dewarering., The water they are taking out of the ground is much
more waluable than gold, silwer, etc., thar chey are wining. 250 yeara
to Tecover that underground warer is probably a liberal estimate. Can
vou really justify 18 years of mining with 230 years to recover? The
453 acres of public ground that these peopls will ruln forever is Just
the tip of the Leeberp. They tis up thousands of acres for their
operations, and the public is denied access to those lands. What abeut
the other peonle that use underground warer? Do you think that will not
affact other peopla's rights, springs in the area, etc? If you doi"then
vou have not looked st the amount of speings that have dried wp in areas
where there is dewatering going on.

I don't knsw what these mines are paying the Federal Government for wrecking
havee on the public lands, but evidently they are not paying thelr way to
the cirfes and counties they are operating in, otherwise Lander County, Elko
County, City of Carlin, City of Elke, ete., would not be cash-strapped.
Thess wines have brought in peeple freom all over, but they have not paid

the costs of infrastructure caused by these additional people. They give

a Few dollars to this and that, and everyone thinks that Ls wenderful,

They show a Pew pletures of spots that they have put back to some semblance
of what the area was before they started winfng. Hewever, what about Harth
Fook, Sceer Canyen, Jerritt Camyem, Suow Canyon, etc. ] These aress will
never he the same.

It isn't bad encugh that these mining companies come fn here and do
whatever they damn well please on public lands, but the mejority, if oot
all, are not aven American companles.

T am against allowing any mining company to do dewatering. That fool we
hawe for a State Water Engineer, doesn't approve livestock er irrigatien
wells for years, but this devatering business doesn't seem Co bother him

a bit, Makes you woender, doesn't it
o o

=) F. 1./ PATTANT

739 13th Street
Elko, Mevada
F.5. These are mv viewe and not the view of any of my Pattanl relarives,

Thank you for your tima.

e — " —

B L 5 et Sarmat » Vo, Nivacha 35601
(775} 7a8-006 1
mm R 25 P T bl 7rs) Taeeses

April 29, 2002

Deb McFarlane

Leeville Project EIS Coordinator
3900 [daho Street

Elko, WV 80801

Dear M. McFarlune,

Mining of Newmont Mining Corporation’s Leeville project will have a highly significant
impact on the water sources, plant life, wildlife, and Western Shoshone traditions and
culture. Water is life; our creator did not give us water so that we can destroy it, The
dewatering process would definitely disrupt all life in the surrounding area of the project.
Wildlife depend on the natural “uncontaminated™ springs, how is the mining company
going to replace the netural springs that Mother Earth has created?

Rock Creek, a recognized Western Shoshone spiritual and ceremonial area, is located
approximately 135 miles west of this proposed project. My concems are how is the
dewaterning going to affect Rock Creek and other creeks in this area? Will the cumulative
dewatering process of the Betze Project, SOAPA, and Leeville Project run these creeks
dry? If this process adversely affects these ereeks, how are the mining companies going
to insure that these crecks are brought back to their amral state? Relocating native
“bah" {water) is not something thet the Western Shoshone feel is warranted. Waier in
deser] land 15 paramount in our concems becanse drinkable, swimmable waters serve
humans and animals. We believe that all things should be used wisely, used as the
Creator intended.  Lifie, water, earth, and air should be left in its natural state, only o be
disturbed as needed. The sacred aspect of Rock Creek and how it is going to be affected
by the mines is of grest concern. The Te-Mouk Council recently passed a resolution that
states that the Te-Moak Tribe of Western Shoshone will support and help protect Rock
Creck and Tosawihi Cluarries from future destruction from entities that will endanger the
physical and spiriteal properties of these sacred places.

The Westem Shoshone people realize that mining is an imporiant economic resource to
the state of Mevada, We know that there is a great demand for gold and other mined
products. However, we contest that exploration and mining can and should be done using
methods that are more conducive to cultural preservation and environmental protection.

If you have any questions, please contact Jennifer L. Bell at (7735) 7T38-8143,

Respectfully submitted,

Felix lke, Te-Moak Chairman

Helen Hankins, Elko District Field Manager

Jennifer L. Bel, Environmental Coordinator Robert Abbey, BLM-NV State Direcior
Te-Moak Tribe of Western Shoshone File

g PP S
TE-MOAK-TRIRE:OF WESTERN SHOSHONE

Responses

Response7-1

Allocation of water for beneficial use and issuance of water rights are actions under the
jurisdictionoftheState Engineer.

Responses

Response8-1

Please seeLeevilleProjectMitigationPlanincluded inthis Final EISas AppendixA.

Response8-2

BLM requested concurrence from SHPO regarding the determination by BLM that the
proposed Leeville Project would have no effect on the Rock Creek and Tosawhii Quarries
TCP sites. The request was submitted to SHPO on May 1, 2002. In addition, BLM has
determined that no visual impacts would occurto site CRNV-01-10842. On June 4, 2002,
the BLM received a letter from SHPO that stated it concurs with BLM's determination that
theproposed undertaking will not pose an effect to the following historic properties: Rock
Creek TCP (CRNV-11-9931), Tosawihi Quarries TCP (CRNV-11-9932), and CRNV-01-
10842.

Response8-3

Commentnoted.

ve-v
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Responses

Letter 9 Mew Ordinance EILHE&_II r;--li-cff_'."';ﬁg
I s
Upon intreduction and moticn by Councdman Myers and secondad by Mayor anz@t‘-ﬂ" 26 1 0
following Resolution and Order was duly passed and adopted: ]
CITY OF ELKD
RESOLUTION NO, 09-02
A RESOLUTION OF THE ELKO CITY COUMCIL IN SUPPORT OF THE LEEVILLE PROJECT
AS PROPOSED BY NEWMONT MINING CORPORATION
WHEREAS, Memoni Mining Company has proposad the Leaville Project and,
WHEREAS, this project will result in mining related employment and olher
economic activity in this region, and;
WHEREAS, the Bureaw of Land Management hes recently held public hearings
o review the Draft Emvinonmental Impact Statement to explain the project, its impact and
possible ts allernatives and have asked thal comments be submitted prior to April 28, 2002, ;
MNOW THEREFORE, IT IS HEREBY RESOLVED AND ORDERED BY THE CITY
COUNCIL, CITY OF ELKO, NEVADA:
The Elko City Council is in full support of Newmont Mining Response 9-1
9-11 corporation's "Leeville Project” as presented in the Draft
Environmental Impact Statement by the Bureau of Land Management. Commentnoted.
IT IS FURTHER RES0OLVEL that this Resolution shall ba effective and shall be in forca
immediatety upon adoption, and that upon adoption of this Resalution by the Elko City Couneil il
ghall be signed by the Mayor and allestad o by the City Clark.
PASSED AND ADOPTED this 23rd day of April, 2002,
VOTE:
AYES: Mayar Michael J. Franzoda, Councilman Jim Conner, Glen Guliry, Charles Myers
MHAYS: Mone
ABSTAIN: Councilman Lee Hoffman
ABSENT: hione
ATTEST:
LORI LYNCH, CITY C| K
Responses
Letter 10 P
- 3 3 B
A | Lﬁm of {;wwgs Cammessioners
NOLAN W LLIAE) 3y 111 O L JFIKE COUNTY DF ELWO
BRAD ROBERTS 2] EDLH] STREET + ELKD, HEVADA S09&E01
osanricsnomss 101 AR 20 P12 1
ELHC COLWTY
(TTE) TEI-5308 PHORE
(TTE} TELEE)S Fax e

April 15, 2002

Ms. Deb McFarlane, Leeville EIS Project Manager
BLM Elko Field Office

39001 Fast [daho Street

Elko, Mevada 89801

RE: EIS - Newmont Mining Company Leeville Project

Dear Ms. McFarlane:

The Elko County Board of Commissioners supports the Newmont Mining Corporation
Proposed Action 1o develop and operate an underground mine at the Lecville Project
Furcka County. Mevada. Elko County is satisfied that the Dirafl Environmental Impast Response 10-1
Statement identifies concerns and provides protections W address those concems.

Comment noted.
10-1 Approval of the Proposed Acton will benefit the local economy and protect wildlife and the
local environment. This approval will be another example of cooperation between business
and government that allows for wise management of public lands. Elko County applauds
both Newmaont Mining Corporation and the Bureau of Land Management for working

together 1 allow for this appropriate wse of lands in our area,

Sincerely,

Bldd

Brad Roberts
Chairman

9C-v
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Letter 11

11-1

Comments on Leeville Draflt EIS
7o 3 April 3, 2002

Marme: M—u
Address: c:'l'-ﬁ‘ FEWEU-F*-L-“ DLy e,

Phone: tt'!s- 1% EES'_'I.

COMMENT:

oL AIELED THE SOUNC | gtovumid BEABLEMS
& Te Lecwue Pleseet Aod BEueve T % K

MUCH -~ JEE0ED paoTecT Fore THE, LOCAL Commuottss o
“HE STRTE 4+ Wweal GEUELRMEATE alle BERERIT
B Clor TVE ADIMoAML Se(ES YULE TAXES,
PROPEATA TARES |, Fy=d AOET Proctgldl TAxES —TIE
LEEUILE PlloseeT WLl LEEAATT .

guis ¥leTe PUOLS adeT WL NTLoe afF

ECREg M EST ROV A, CLliesdt poBuamaddy
EmPLOMEES o ADDITIOAML of Poece ies Fovl

~SHENS — s 00— Te e S0 SIHBIUTY

EF TWE \oc.nL CommuTIES:
SR THIL PROSECT Comn RIETEL| —

Stenature: <Z" T =
-

Letter 12

12-1

WE‘MM:M on Leeville Draft EIS
April 3, 2002

[Marme:

il Gy f2f Tl

Phone: .?;ﬁhﬁ ?«?r’}"- ?Ef_(v"/

COMMENT:

Responses

Response11-1

Commentnoted.

Responses

Response 12-1

Commentnoted.

8C -V
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Letter 13

13-1

Letter 14

14-1

Commenis on Leeville Draft EIS
April 3, 2002

Marne: éiﬂ[i :i@&.&:ﬂ
Address; _ 341 l;f‘- Claver ﬁ'ﬁ! C;_YEA’_P.P_.- > ﬂl‘—’ﬂ 3?{?& !
Fhone: _?5-3 ’3?35 . i

COMMENT: 'ﬂ;j /.W L X SO ? el /,X' dj{ﬁ—c?"

-zf't_,f‘ wﬂf M?éiﬂu 5—0’{‘/-/1? e ibne 1=

W W_..— ¥

Signatire: M M .

Comments on Leeville Draft EIS
April 3, 2002

Marme: a;?ifffjr m?m

Address: _ S0 Blutlo, 20 Sde NI IFPY
Phone: 73P- "?‘?'ffé

COMMENT

VA m.-;;m,'/zv 4 Lidia Z?::ﬁ.—,rﬁ—/ Ve

5i73/0w2f‘ /Y‘/.:ia)ﬂmff' Loeav e ‘;%:’ﬁ"f o
e"JI” o) /m/pwﬁféfﬁ‘/‘a*g/af)é, S At

UMW?M‘ Apl ﬁ‘pa_—. Vﬂk édfﬁ/@ﬂj)/g{
£ Ere proly
4

Letter 15

15-1

Comments on Leeville Draft EIS
April 3, 2002

Name: _ﬁi':’::;_ St -
Aadress, _ 300¢ VY AGy fulie P Llko WV
Prone: T3 §- /09

COMMENT:
Tha  JCan

ece(bonT froyect.
Mewuad " 6 reifonstle
o Loy *'*"”?-';‘ o
Carln Fred.
Thiy Pioyeet Choud be
Peesesfed

oferetar ety
If’l"""‘rﬂt:'lf'?'l]/ |

a pproed  ay

Signature:

Letter 16

16-1

Comments on Leeville Deaft EIS
April 3, 2002

Name: \:1||*-Prl_. C.-féﬁf_ﬁ_f
Adddress: i}ﬂt} LLHS E.'Ll'tﬁ I.qufﬂ?b

o e

Phione: ?ﬂré - & bgf;j

COMMENT:

Pleene Mﬁa-’t M ?I’bfﬂiﬂﬂ kol

L Ao wgt e D»a lnﬂaﬁm aclise  eddecls
0~ N @y Drg nwyad "Ba‘l,kx_(?v‘glia&wﬂ ot

Signature: QC/OM

Responses

N
w
o

Response13-1

Comment noted.

Response14-1

Comment noted.
o
=
[
h=1
&)
-
N

Responses

sasuodsay pue sjuswIWo dlqnd

Response15-1

Commentnoted.

Response16-1

Commentnoted.
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Letter 17

Comments on Leeville Dran EIS
April 3, 2002

Name: Ejj;[ 1(;".::!’(
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Letter 18..

-1 Unied States Department of the Interior
FISH AND WILDLIFE SERVICE

MNEVADA FISH AND WILDLIFE OFFICE
1340 FINANCIAL BOULEYARD, SUITE 234
RENO, NEVADA 39502-7147

April 29, 2002
File No. BLM 6-4
MEMORANDUM
To: Field Manager, Bureau of Land Management, Elko Field Office, Elko, Nevada
{Amn: D, McEarlane)
Froam: Field Supervisor, Nevada Fish and Wildlife Office, Reno, Nevada

Subject: Comments on the Draft Environmental Impact Statement for Newmeont Mining
Corporation's Leeville Project, Eurela County, Mevada

We have reviewed the above referenced document which describes Newmont Mining
Corporation's (Newmont) plans to develop and operate an underground mine with associated
surface support facilities in the Leeville Project area in Fureka County. The proposed project
involves development of the mine, construction of a waste rock disposal facility, refractory ore
stockpiles, ancillary facilities, rerouting and upgrading an existing road, construction of a
water treatment facility, installation of approximately 5.5 miles of pipeline/canal 1o deliver
water to TS Ranch Reservolr and irrigation system, contineation of geologic evaluation and
exploration, and rerouting of an existing power line, Surface disturbance would todzl 486
actes of public (453) and private (33) lands. The mine would extend approximately 2,500 feet
below the existing ground level. Dewatering wells would be needed 1o control water inflow to
the mine. Thirty-five dewatering wells are proposed to lower the water table from the current
5,700 feet shove mean sea level (AMSL) to about 3,800 feet AMSL. Approximately 360,000
acre-feet of ground water would be removed during the life of the mine which is expected 1o
be 18 years or until 2019, A maxinum pumping rate of 25,000 gallons per minuie (gpm) is
expected during the first two years with a rate of 10,000 o 20,000 during years three through
five. Pomping rates are expected to be reduced to 6,000 to 9,000 gpm during vear five
through eighteen to mainin the depresssd water table. Reclamation is proposed to be
initiated in 2020 and be completed ahout 8 years after mining ceases. Ground water recovery
from dewatering activities is not expected for 100 years afier mining ceases. Dewatering at

Leeville would extend the period of 90 percent recovery to the premining water table in the
Carlin Trend by shout 20 years, We have the following comments and recommendations.

Responses

Responsel7-1

Comment noted.

Responsel1l7-2

Comment noted.

Responsel1l7-3

SeeAlternativeA Chapter 2 inthe Draft EIS.

Responsel7-4

Comment noted.

Responsel7-5

Comment noted.

Responses
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18-1

18-2

18-3

18-4

18-5

18-6

18-7 |

18-8

18-9

18-10

18-11

18-12

Comments
SPECIFIC COMMENTS

Proposed Action

Mine Dewaiering, Page 2-19. The document states that & mine water sump would be
constructed on the surface and may contain ofily water. This facility should be fenced and

covered 1o prevent oil exposure to migratory birds and other wildlife. This mitigation should
be discussed in Chapter 4.,

. The document states that groundwater
would be treated to reduce arsenic concentrations 1o meet siate standards prior io conveyance
in the discharge pipeline systern. What concentration of arsenic would be present in treated
water? Discussion may be needed in kater chapters on potential effects of arsenic in water and
the aguatic communiry in the TS Ranch Reservoir, including potential adverse effects to
migratory birds that may use that site,

mi-u:at:g Lh.atr,l-.epupel.tnewullbcbmm:maptm rocky areaa Inﬂb:i::l‘ﬂbkj‘ arcas, the

pipeline would be located on the surface. Furﬂj:rlﬂlsm:snlnnlsmtdtdmﬂ}tlcngihufﬂt
pipeline segments that would not be buried. Impacts 1o wildlife movement should then be
discussed in Chapter 4,

Waste Rock Disposal Facility, Puge 2-20. The document states that segregation of potentially
acid-generating (PAG) waste rock §s not usually possible due to the namre of underground
mining. Later the document indicates that PAG material would be encapsulated. It is unclear
a8 to how this material can be adequately encapsulated if it cannot be segragaied.

B I This section indicates that water
rmum-msmﬂnl.aevﬂle Pmpc! mmmmmadasa part of Barrick's and Mewmont's
approved Plans of Operations. We have indicated in comments provided in response to the
Draft Supplemental Environmental Impact Statement (EIS) for the Betze Project and the Draft
EIS for the South Operations Area Project Amendment that additional waler monitoring wells
=nd data collection may be necessary to adequately monitor impacts from these two projects.
The addition of the Leeville Project may require additional mondtoring o determine impacis
from this project. This should be considered, discussed, and mitigation plans provided,
reflective of these additions,

I]nl: :raJuamﬂ ofvegmuongmwrhb: mm:lm:d ﬁral Iem 3 yurs mstn:luf"durmg three
full growing seasons™ following planting as indicated. Consideration and discussion is needed
for success criteria and corrective actions if success is not achieved.

Comments

Introduction

Fage 3-1, Why are Floodplains listed as not being affected? Water discharges o the
Humbaoldt River seem to have the potential to affect the Humboldt River floodplain

Water Quantity and Quality

2 ! ines i in Trend, Figure 3-7. Tt would be helpful o
smw lh: ::umlanvc dzmtaing ranes I'ur mnsc dn-ma mines in this figure for later reference
when dealing with cumulative effects.

Surface Water Ouantity. Marys Creck. Page 3-32. Gaging station Marys-0 is said to be
located 0.7 miles above the confluence with the Humboldt River, whereas on Figure 3-5 it is
shown near the headwaters. Please make the appropriate comrection,

Surface Water Cuantity, Table 3-12, Page 3-3§. Pleasc indicate why there are two columns
for Maggie Creek Downstreatn. Is one for flow without dewatering discharge and the other
with dewatering discharpe?

Y - =3%. The mumerical values for nitrate and
nitrate are incorrect and should be reversed. In the text, with regard to this table, it should
also be stated that there are “Requirements to Maintain Existing Higher Quality™ for these
reaches of the Humboldt River for some parameters that are more resirictive than those
provided in the table, It would be helpfal to present that information in the table.

Surface Water Quality. Page 3-40. Information is provided on elevated arsenic
concentrations, that are due in part to exposure and weathering of rock from mining related
activities in disturbed areas, The potential for elevated exposure and adverse effects to living
resources should be addressed in later sections of the document.

Responses

Response18-1
SeeResponse 3-3.
Response18-2

The proposed water treatment plant would reduce arsenic concentrations in dewatering
water to meet current State of Nevada standards set by the Nevada Division of
Environmental Protection (NDEP).

Response18-3

Total length of the pipeline would be 34,700 feet (6.7 miles). Three locations along the
pipeline corridor are considered too rocky to bury the pipeline. The pipeline would be
constructed above ground at these locations. Approximately 10,000 feet of pipeline would
be above ground. The approximate length of each section is 5,000 feet, 1,000 feet, and
4,000 feet. Wildlife is expected to navigate around the above-ground sections of the
pipeline.

Response18-4

Mining advance (in either oreor wasterock) inunderground mines is lessflexiblein termsof
scheduling than surface mining operations. Restricted areas of advance limit the
schedulingfor removal of various waste rock types. Itisnecessarytomine whatever rockis
atanindividualfaceofadvance. Placementof waste rock onthewasterockdisposalfacility
will be selective. Overall patterns of PAG and non-PAG waste can be predicted and non-
PAGwastewillbeselectivelyplacedon the bottom andsidesof thefacility. The thickness of
thebottom,side,andtopencapsulating layerswill be, at a minimum, 10feet. Thefacilitywill
be constructed in 25 foot lifts with final side slopes constructed to an overall slope of
approximately 2.5H:1V. PAG material will be placed in the center of the facility. See also
Response 1-7 through 1-10 and the Leeville Project Mitigation Plan in Appendix A of the
FinalEIS.

Response18-5

Commitments to expand current monitoring programs for both the SOAPA and Leeville
projects have been made by Newmont. See the Leeville Project Mitigation Plan in
Appendix A of the Final EIS, and page 4-32 under Potential Mitigation and Monitoring
MeasuresintheDraftEIS.

Response18-6

SeeResponse 3-8.

Responses

Response18-7

The Proposed Action and alternatives do not propose to discharge excess water to the
Humboldt River unless the capacity of the Boulder Valley irrigation/infiltration system is
exceeded and if the State Engineer authorizes discharge to the river. If discharge to the
Humboldt River is requested and approved, a portion of the dewateringwater would report
to the river. Potential impacts to the floodplain of the Humboldt River as a result of mine
dewateringdischarges are describedinthe CIA(BLM2000a).

Response18-8

Refer tonewTable 4-7, Summary of CumulativeMineDewatering Ratesin the CarlinTrend,
located in Errata in Chapter3of theLeevilleProjectFinal EIS.

Response18-9

Figure 3-5 has been revised to show the USGS gaging station near the mouth of Marys
Creek. SeeErratainChapter3 oftheLeevilleProjectFinalEIS.

Response18-10

Yes as stated in footnote no. 1, lower Maggie Creek has been influenced by mine
dewatering discharges since 1994. Therefore, the first column under “Maggie Creek
Downstream” is flow data prior to 1994, and the second column includes all flow data
through1999toshowtheinfluenceofthe discharges.

Response18-11

Table 3-15 has been revised to show the correct water quality standards for Nitrate and
Nitrite. See Errata in Chapter 3 of theLeevilleFinal EIS. Language regarding maintaining
existing higher quality is not added to Table 3-15 because it is not in the Nevada
Administrative Codefor theseControlPoints.

Response18-12

Comment noted. Arsenic concentrations in rock in the Leeville Project area are sufficiently
high to account for concentrationsmeasured inwaterinRodeoCreek. See Response 1-18
regarding natural background c oncentrations of arsenic in rock at the Leeville Project site.
Development of the Leeville Project is not expected to increase the potential for release of
arsenicandthereforeno increased effect o biologicalresourcesis expected.
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18-13

18-14

18-15

18-16

18-17

18-18 |

18-19 |

18-20

18-21

18-22

18-23

18-24

Comments
Springs and Seeps

Page 341, The document indicates that four springs are located within the project boundary.
This section should clearly indicate the number of springs within and outside of the boundary
that could be impacted directly or indirectly due 1o the project. Vegetation types at these sites
should be deseribed and possibly reiterated under Vegetation. This is important in
understanding the full impacts to springs and seeps from ground water depletion, in particular
the values of individual water sources thar would be affected and the types of organisms
assnciated with them. In the second paragraph, change Tuscaloosa to Tusearora,

Vegetation

Pages 3-6] 10 3-63. This section needs to clearly identify plant cormmunities and acres of
each. Vegetation based on soils can be very misleading in the nomber of acres actually
covered by vegetation. It should be possible to indicate the impacts to vegetation acres by
each facility or activity.

Threatened, Endangered, Candidate, and Sensitive Species

Candidate and Semsitive Species. Page 3-73. Additional information on the status of species
of birds of inierest may be obtained from the Cireat Basin Bird Observatory, One East First
Street, Suite 500, Reno, Nevada 89501, For example, they may have recent aceounts of
breeding ospreys and other species in the Humboldt River hasin.

Page 3-75. Pursuant to your Policy Maral,
se-cmnﬁadﬂ S‘p:t.ml Sm'us Sp-nmca Mammmm. we mmnmmd sage grouse be wreaed as if
it were a candidste for listing under the Endangered Species Act of 1973, as amended, so that
the likelihood of its being listed is not increased. Loss of springs, seeps, riparian vegetation,
and other habitat associated with dewatering will anly further adversely impact this species.

mﬂu:rsnm]shwebeenm]lmm mlsdmtrﬁ:damwmbermeymm:cmthuprmgs
io be impacied by the proposed project.

Recreation and Wilderness

Recreation, Page 3-80. Huby Lake National Wildlife Refuge is lisied on Figure 3-17:
however, no mention of this site is included in the narrative,

MNolse

Page 3-85. Are noise levels for the larger equipment currently used in mining activities

consistent with that which was present in the study cited that was conducted more than 20
years ago?

Comments

Geology and Minerals

; s jtori 1 Monitoring of the waste rock facility for 30
years aftﬁ' m:lamau:m is mmlch:d is appmprhue We recommend that additional language
be inserted to specifically indicate thal seepage should be chemically analyzed for a broad
array of metals and trace elements and data on flow rates should be collected . If problems are
detecied more than 20 years post closure, then the period of monitoring should be extended
beyond the original 30 year period until such time that the problem ceases or is corrected,

Air Quality

Mercury Emissions. Pages 4-13 and 4-14. Mercury emissions over the life of the mine
should be estimated. If the yearly amount is 90 pounds per year, the cumulative amount for
18 years would be 1,620 pounds. The release of one ton of mercury and mercury compounds
to the air by mining operations in the Carlin Trend (see Cumulative Effects) is considered o
be significant and unacceptable. Therefore, air quality monitoring in relation to these sources
should be required. In addition, monitoring of water, soil, vegetation, aquatic macro-
invertebrates, and aquatic and terrestrial vericbrates should be required in upwind and
downwind areas over an extended period of years 1o determine trends, if any, In mercury
residues. Fesidual adverse effects from mercury emissions should be acknowledped.

Water Quantity and Quality

2& Hl:r Jn.fnnnaunn is pmvided hﬁr& {as WiE lh: case in Tahi-e 3- 13] for mppr,r lead,
molybdenurn, nickel, and silver. Information is needed on these constiteents in order o
determine if they mect aquatic life standards and NPDES permit limits and whether or not
trestment for these constituents would be needed, 1T these or other constituents do not meet
aquatic life standards, then the possibility of elevated exposure o binds through the food chain
should be considered. For example, birds may use TS Ranch Rescrvoir, Piotential exposure
to aquatic and terrestrial organisms related to possible discharges o the Humboldt River
should also be discussed.

ential Mitigati ing 4-32. In the fourth paragraph, we
mamrliﬂmmmmﬂnghumCmckﬂmmMagguekahsmmbmmofme
projected cumulative groundwater drawdown in the area due o Leeville,

Responses

Response 18-13

Potential impacts to springs and seeps are discussed in C hapter 4 (page 4-23) of the Draft
EIS. Figure 4-2 in the Draft EIS shows the area of additional groundwater drawdown
predicted for the Leeville Project. Those springs within the additional drawdown area, and
below 6,000 feet elevation asshownon F igure 4-2, potentially could be affected byLeeville
dewatering. As stated on page 4-23, however, these springs/seeps “either have already
been impacted by regional mine dewatering or have not been impacted because they are
associated with the shallow, perchedwater table system.” Thisperchedsystemis generally
shown on Figure 4-2 as the shaded area over 6,000 feet elevation. Vegetation associated
with springs isdescribed in the “Wetland/Riparian Zones” sectionoftheDraftEIS(pages3-
64 and 4-38). Tuscaloosa has been changed to Tuscarora (see Errata in C hapter 3 of the
Leeville Project FinalEIS forpage 3-41).

Response 18-14

Range site conditions portray the vegetative communities including typical amounts of
canopy cover. Table 3-21 of the Draft EIS provides a breakdown of each range site within
theProjectarea. Itwould bepossibletodelineatespecificacresofeachvegetativetype that
would be disturbed by each facility or activity; however, such an extensive level of
informationis notnecessaryto adequately describethepotentialimpacts.

Response 18-15
Commentnoted.
Response 18-16

Comment noted. Sage grouse are a BLM candidate species and under BLM policy are
treated as if they are a candidate for listing under the ESA. Potential impacts from the
proposed Leeville Project are not anticipated to increase the likelihood that sage grouse
wouldbelistedunderthe ESA.

Response 18-17

Comment noted. Studies have been completed to collect and identify springsnails in
springs within the Project area (see McGuire 1995). See also Chapter 4 discussion on
potential impacts to springsnails.

Response 18-18
Commentnoted. NoimpactstoRubyLakeNationalWildlifeRefuge areanticipated.
Response 18-19

Yes.

Responses

Response 18-20
Sites 33and 34 are exploration projects andare listed inthefootnote to Table 4-1.
Response 18-21
Comment noted.
Response 18-22

Commentnoted. Please note that oreprocessing would not occur at the LeevilleProject site.
NDEP concluded intheir analysis of mercury emissions contained in “Mercury Emissions
from MajorMiningQOperations in Nevada NDEP; November 2000” that “there is currentlyno
imminent and substantial public health threat associated with mercury emissions in the
region. The NDEP will continue withit's current Hg monitoring efforts and will continue to
track the monitoring efforts of other agencies.” NDEP also indicates “Specific regulatory
requirements for the control of mercury emissions at mining facilities have not been
established by the EPA or the State of Nevada.” NDEP is continuing to work with mining
operations to limit mercury releases to the air (NDEP 2000). Leeville ore would b e blended
with Gold Quarry ore at the mill facility, and there would be no change in process rate or
permitted emissionlimits. See also Response1-20.

Response 18-23

Tables 3-18 and 4-5 have been revised (see Errata in Chapter 3 of this Final EIS) to
incomorate groundwater quality data for copper, lead, molybdenum, nickel, and silver.
Results of the laboratory analyses show that molybdenum may exceed the aquatic life
standards, and nickel may exceed the drinking water standard. For molybdenum, however,
nine of the 12 samples collected and analyzedfrom wells HDDW-1A, HDDW-2, and HDDW-3
were below the laboratory detection limit, two samples had a concentration of 0.01
milligrams per liter (mg/L), and one had a concentration of 0.05 mg/L. The aquatic life
standard for molybdenumis0.019 mg/L. Therefore, one sample out of the 12 total samples
exceeded the molybdenum standard for aquatic life. For nickel, nine of the 12 samples
collected and analyzed were below the laboratory detection limit. Theother three samples
had nickel concentrations 0f0.02 mg/L, compared to the drinking water standard of 0.0134
mg/L. Based on these and other concentrations of chemical constituents in groundwaterat
the Leeville Project site (Tables 3-18 and 4-5), no adverse impacts are expected from the
quality of groundwater that would be discharged from Leeville's mine dewatering system.
Potential impacts from mine discharges to the Humboldt River are described in the
Cumulativelmpact Analysis(CIA) document(BLM2000a).

Response 18-24

See LeevilleProjectMitigation Plan inAppendix A of theFinal EIS.
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18-25

18-26 |

18-27

18-28

18-29 |

18-30

18-31 |

18-32 |

18-33

18-34

18-35
18-36

18-37

Comments

The last sentence of the fifth paragraph indicates that the water monitoring program would be
evaluated and revised “perindically” after review of water quality and quantity data and
updated model results. How is “periodically”™ to be defined? We recommend that a specific
time frame be established for review and evaluation of these data.

If arsenic concentrations in Rodeo Creck continue to rise, presumably as a result of mining
activities, mitigation of some sort should be mmitiated.

. The first, second, and third

Proposed -
graphs ufths:sactmnshmlddmusﬂwacma: and r}'pesﬁrvegcuhunmustod by the
proposed project. The amount of area not revegetated/'reclaimed due to particular facilities
should be stated and reiterated under the Irreversible and Trretrievable Commitment of
Resources section on page 4-37.

The shallow soil cover on the waste rock disposal facility may allow for root penetration into
the waste rock. This could result in elevated rates of uptake of metals and trace elements by
the vepetation and eventual exposure to herbivorous wildlife. The cover material could also be
easily penetrated by burrowing mammals, resulting in direct exposure o waste rock by such
species. Little or no information on this subject is available for mines in arid Nevada,
Rescarch on this subject i3 clearly nesded prior to mumerous decisions on mine closure in the
furure. This potential source of contaminant exposure to terrestrial wildlife should be discussed
in the section on that topic,

i i ! itigati ge 4 Please indicate the types of
plammmmni:y chmgﬁﬂmrna:r rcwltfmmlonglem fow mduc:u.m:l.

Terrestrial Wildlife

i i jikgati i ; 4-45. The administrative draft EIS
mdml‘.ed w-ldlnl': mnmunug pmgnnu at dn: adpaml Lam:m complex would be applied 1o
the Leeville project area. We note that this paragraph has been sliminated from the draft EIS.
This program meniters wildlife mortality and reports wildlife losses to the Nevada Division of
Wildlife (NDOW). If additional mitigation is necessary, measures will be determined with the
Bureau of Land Management (BLM) and NDOW, We strongly support continuing this
program in the Leeville Mine project area, and it should be reinstated in the EIS.

Comments

In the last paragraph, we recommend that the word “should™ in the first sentence be changed
1o “shall” in relation W constructing devices on Sierra Pacific Power Company s power line.
Meatures to reduce bird collisions with this power line should also be incladed.

Information should be provided on prevention of bird exposure to oily water in the mine water
sump.

Threatened, Endangered, Candidate, and Sensitive Species

C : icts. P i Jald E: 4-46. This section needs w0
aﬂdrcss lh: rc:lmmlmnfa NWEI‘]JM u.nd rh:pnlm:ml fortlccmuum and collizion by bald
eagles (as well as golden eagles). Mitigation measures need 1o be presented in the Potential
Monitoring and Mitigation Measures section beginning on page 4-30 to avold or minimize
those impacts. There is the potential for slightly increased metal and trace element exposure
ti bald eagles from possible discharges of water to the Humboldt River.

irex 4-47. The BLM is fully aware
trfﬂlehmw: 8 CONCETNS relaned I‘.o m:hwumngmiwdmct indirect, or cumulative
impacts on LCT in the Humbobdt River Distinct Populition Segment based on comments
provided to them in association with the Draft Supplemental EIS for the Beize Project, the
Draft EI3 for the South Operations Area Project Amendment, and the Cummulative Impact
Analysis of Dewatering and Water Management Operations for the Betze Project, South
Operations Area Project Amendment, and Leeville Project.  As such, we recommend BLM
review this project, too, for all impacts that it may have on riparkan and aquatic habitats as
T:E relate 1o LCT, and that BLM consult with the Service accordingly under section 7 of the

i Pape 4-48. We are concerned about this species
whl:h mqu:I be pelmu:med fur ].lstl.l'tg Lugg uf sprmgs tiparian vegetation, and other habital
assoctated the mining and dewatering will further impact this species which has besn
significantly impacted by habitat lost by fires in the last couple of years.

Information is needed here as o

wl:uh:r !pnn.gsmil pﬂmlamm will h: mqmwd by t]'.-e project.  Such information is also
lacking in the section on Cumulative Effects. If adverse effects are anticipated, monitoring
and mitigation measures should be developed.

Potentis itori iligat g . Due o concerns related to sage
gmuse SmeLc msugatlw: mcasum should hc pmp-usnd ln aviid or minimize any potential
impacts. Populations should be monitored and habitat enhancement/protection measures
should be implemented.

Responses

Response 18-25
SeeLeevilleProjectMitigation Planin AppendixAoftheFinalEIS.
Response 18-26

Arsenic concentrations in Rodeo Creek, during1995-98, remained relatively constant,
ranging from 0.10 to 0.20 milligrams per liter (mg/l) in six samples. The most recentsample,
collected in early 2000, had a concentration of 0.31 mg/l. No sampleshave been collected
since then due to dry conditions. No new surface disturbances in the Leeville Project area
have occurred since about 1997, and several explorationroads were reclaimedin 1996-97.
Theanomalouslyhigh samplecollectedin 2000 is probably indicative ofthe natural variation
of arsenic concentrations in Rodeo Creek at this location, but until additional samples are
collected, thiscannotbe determined.

Asdiscussedin Response 1-18, the upper Rodeo Creek area at the Leeville Project site has
elevated concentrations of arsenic in the rock (mean value of 375 parts per million from
2,219 rock samples). Best management practices for the Leeville Project are expected to
prevent increased erosionandarsenic concentrations in upperRodeo Creek. Rodeo Creek
will be sampled for arsenic and mitigated if problems are detected (see Leeville Project
MitigationPlanin AppendixA).

Response 18-27

SeeResponses 3-6and 18-14.

Response 18-28

Commentnoted. Theamountofmaterialthathasthepotentialtoreleasemetalsorwouldbe
potentially acid-generating (PAG) is approximately 11.4 percent of the total tonnage to be
extracted fromthe Leeville Project. This tonnage would be managed such that it would be
encapsulated inside the waste rock disposal facility. Encapsulation would be beyond
rooting andnormalburrowingdepth for smallmammals. See alsoResponse 1-7.
Response 18-29

Plant community typeswouldgenerallychangefrommesic to xerictypes. Dependingonthe
length o ftime that flow is lostfrom a particular site, it islikely that upland plant communities
wouldbecomeestablished. The DEIS does not project that dewatering atLeeville will have
any incremental impacts on surface water flow that wouldadversely affect vegetative types,
otherthantoprolongrecovery ofalreadyaffectedwater.

Response 18-30

NewmontisrequiredbytheNevadaDivisionofWildlife(NDOW)toreportall wildlifemortality
on Newmont operations, regardless of the location of the mortality.

Responses

Response18-31

The relocated power line would be constructed the same as the existing power line
traversing the Project site. As indicated in theLeevilleProjectMitigation Plan in Appendix
A of the Final EIS, “Predatory bird perch deterrents will be installed onallpowerlinestobe
built as a result of the Leeville Project. This action will mitigate the effects of potential
predatory bird perch areas within sage grouse habitat. Perchdeterrent designs wouldbe
completedthrough consultation withBLMandNDOWbiologists.”

The relocated power line would have the same potential for bird collisions as the existing
power ling; therefore, relocation of the power line would not cause a new impact to the
environment.

Response18-32

See Response 3-3.

Response18-33

See Response 18-31. Also see cumulative impacts analysis in the CIA (BLM 2000a) for
informationon traceelemente xposure in theHumboldt River.

Response18-34

Section 7 Consultationwillbe completedwithU.S.Fish andWildlifeService.
Response18-35

Commentnoted.

Response18-36

Asstated in the Draft EIS, dewatering associated with the Leeville Project is not predicted
tohave a direct or indirect impact onspringsnail populations in the Carlin Trend (see page
4-48). Springsnails do occur in springs that are located within the cumulative cone of
depression created by adding all dewatering programs together. Potential impacts of
cumulative dewatering could include reduction or loss of flow at these spring(s), and
subsequent loss of individual snails and their habitat. The Leeville Project would not add
anincremental impacttopredictedcumulative impacts to springsnails.

Response18-37

Comment noted. There are minimal impacts to sagegrouse predicted and BLM monitors
sagegrouse leks annually.
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Comments

18-38 paragraph and the second sentence of the second paragraph, the word “zhould” should be
changed to “will™,
Field Manager File Mo. BLM 64
We appreciate the opportunity 1o comment on this drafi EIS. If you have any questions, please
contact me or Stanbey Wicmeyer for issues regarding environmental contaminants or
Marcy Haworth for issues related to general wildlife and threatened and endangered species at
{775) B61-6300.
Ty
|
_,]f/L Robert D, Williams
o
Administrator, Nevada Division of Environmental Protection, Carson City, Mevada
Administrator, Nevada Division of Wildlife, Reno, Nevada
State Director, Burean of Land Management, Reno, Nevada
Chief, U.5, Army Corps of Engineers, Reno Field Office, Reno, Mevada
Chief, Office of Federal Activitics, Environmental Protection Agency (CMID-2),
San Francisco, California (Atin: J. Geselbrachs)
Assistant Regional Director, Ecological Services, Fish and Wildlife Service, Portland, Oregon
(Attn: Db, Steffeck)
Operations Manager, California/MNevada Operations Office, Fish and Wildlife Service,
Sacramento, California
Letter 19
= April 29, 2002
[l real Bureau of Land Managerment
Hnsm Elko Field Office
. Attention: Deb McFarlane
.'i'! Ine Leeville Project E15 Coordinator
FRe 3900 Tdaha 51
Wateh
Elko, NV 89801
1 Booth Sireet Wia Certified Mail: 7001 8140 0000 8088 952
Reno, NV 89509
Re: Comments on the draft EIS, Leeville Project
phane T75-348-1986
fx 413-5214724 Dear Ms, McFarlane:
Irend el b v ewEc b g
wurn preosthumnenesalelong :
Thank you for the apportunity ta review the subpect DEIS. Thas letter
Board of Directors represents the comments of Great Basin Mme Watch on this project. The Minczal
Policy Center of Washmgton, [.C, jorn m these comments.
Cilean Miller_ Fh.[d, Chair
Siemra Clab f i . P
Chur primary concerns arownd this project are with the dewatering impacts of
Bob Fulkermn the project and the sullidic are and waste rock that will be brought to the surface from
Progressive Lendersbin deep deposits, Dewatering at Leeville will add 1o the impacts of dewatering at
Allizmee of Hevada Mewmant's Gold Cuarry mime and Barrick’s Betze/Post mine. Newsont shoubd focas
i raikcr Lake o decreasmg the need for dewatering with the wse of grouting. This is discussed in
Raiile Momerain Saoshone detail below,
Chiristapher Sevwall The entire dralt EIS (DEIS) is based on a potentially faulty premise that
;‘:“:"‘"‘ Sheshane Defernse Mewmant's Gold Quarry Expansion will be approved as proposed. A of this writing,
19-1 - the final EIS (FEIS) for Gold Quarmy has not been issued. Tt is passihle that the Gold

Mormen Harry
Pyramid Lake Paiutes

Elyssa Rosen
Sierma Club

Stall

Tem Myers, Fh.D
Director

Karel Malloy
Progrm Associate

Christie Whitesidi
Program Asmciahe

Alary Axbolesilel
Comemunaty Cgamer

Cuarry proposal will set be constructed either for environmental or economic ressons.
The follvwang passage outlines that concern:

Is order to scparate potential impacts o water resouroes associaled with the
proposed Leeville Mine from impacts associated with all other Carlin Trend
area dewalering, HCT (19%%, 1999d) simulated regional dewsatering with and
withmut the Leevillz Project. By comparing two modeled drawdown areas, it {8
possible to determime where groundwater drawdown has increased due fo the
projected Leeville dewatermg system. The area of drawdewn in the water
table aquifer

These 1999 HCI reports are based on the Gold Quarry expansion. The existing
condition for the proposed action considered in this DELS should inchede just the
current approvals at Betze/Post and Gold Ouarry. 10 Gold Quarry does nat expand, the
reguired pumipage for Leeville will be much grester than for the proposed action. The
drawdown and extent of the 10-fool drawdown doe ﬂ:l!l:'iﬁl:a”:r' to Leeville will be
much greater. Because the BLM assurmed that Gold Quarry will expand, the impacts
aftributed {0 Leeville are underestimated

Responses

Response18-38

Theterm“will” applies to thoseactionsforwhichtheapplicanthas received an authorization
to proceed or describes a commitmentthatis part of a permit or record ofdecision thatis or
has been issued. “Should” describes activities that may or may not be required of the
applicant. See the Leeville Project MitigationPlan in AppendixA ofthisFinalEIS.

Responses

Response19-1

TheFinal EIS for theSouth Operations Area Project Amendment (SOAPA) was released to
thepubliconApril 26,2002. Theanalysiscontained intheLeevilleDraftEISaccounts forall
historic and reasonably foreseeable groundwater withdrawals from the Carlin Trend area.
If, as the reviewer suggests, the GoldQuarryexpansion (SOAPA) did not occur, less water
| be withdrawn from thecumulative area resulting i n lesser potential impacts. It does
llow that a reduction in pumping at Gold Quarry results in an increased pumping
requirement at Leeville. Water level declines in the Leeville area to date have been
rily attributable to pumping at the Barrick Goldstrike Mine (see Response9-13). As
shown on Figure 3-7 of the Draft EIS, pumping rates at Leeville do not increase after
pumpingatGoldQuarryandthe Betze/PostandMeikleminesend.
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19-2 |

19-31
19-4 |

19-5 |

19-6 |

19-7

19-81

19-9

19-10

19-11

19-12

19-13

Comments

The second possibility is that Gold Quamry will recefve the needed approvals but not be built for
eeonomic Teasons. [ could be that Mewmont will choose to mine the high value ore at Leeville rather
than the low value ore al Gold Quarry.

Therefore, the BLM should redo the Leeville IVEIS to mefude an analysis of inpacts 2 thoagh
Grold Cruarry will not expand, Without such an analysis, the FEIS and ROD would be based on impacts
that were never analyzed, The following peints and questions should be addressed with the current
approvals st Betze/Post and Gold Quarry as existing conditions:

[. How much pumpage will Leeville require if Gold Quarry does not expand?
2. What is the extent of the ten-foot drnwdown cone due to Leeville.

3. Provide a drawdown contour map showing the drawdown caused by Leeville sbove and
beyend (or is that below and beyond) thet-cawsed by the existing conditons.

4, Estimate the effect on strearms die to just Leeville with the existing conditions,

In o revised or new DEIS, the BLM should also analyze the patential minimization of impacts
that would result from 2 reliance on growting rather than dewaiering as has been done al mines all
around the world. As will be discussed below, grouting is envimmmentally preferable and the
Justification provided by Newment and accepied by the BLM for not analyzing it es an altcrmative is
wrotesquety simplified ond insufficient for a legal NEPA analysis.

Our comments are grouped as follows. First, we discuss dewatering which includes & discussion
of cumulative impacts, Jegal isswes and groating. Second, we disouss the sulfidic rock and the need for
hackfill. FquH)‘. WE pm\-:lk mare fenetal comments on the DEIS, Also, we commissioned 8 review of
the DEIS by Mr. Jin Kuipers of the Center for Science in Public Participation. A review prepared hy Dr.
Tom Myers tn his capacity as a consuliant for the Center for Science 1n Public Participation of the Carlin
Trend groundwater model s attached as Alachment 1. His memorandum report, subject "Comments on
Leeville Project Draft Environmenidal Impact Staternent” is attached as Attachroent 2. Whether
specifically quoted or referenced or not within the body of the letter, the comments and analysis io each
attnchment stand oo thewr own as comments by Great Bazsin Mine Watch on the Leeville DEIS and the
cumulative impacts of mining the Carlin Trend.

Dewatering

The Leeville Project will remove up ta 360,000 af from the aquifers surroimding the mine. This
15 mose than 15 times the notural recharge in the basin and will merease the depth of drawdown end
increass the length of time wntil recovery of groundwater in the Carlin Trend occurs,

The predictions of the impacts of dewatening were determined with a groundwater flow model of
the Carin Trend prepared by Hydmlogic Consultanis, Inc. in 1999, It is the same model that had heen
prepared for the Ciold Cuarry expansion and used m the BLM"s cumulative imgaets report for that and
this mine propesil, For the SOAPA DEIS, Great Basin Mine Watch commissioned a review of the model
that was provided fo fhe BLM in comments on the SOAPA DEIS. In that the BLM has not yet responded
iy those comenents, and o inclode them m the adrminisirative recond for thes pction, we have attached the
caomments 1o this ketter, The report prepared using the same model for Leeville was:

Comments
Hydrologien] Consultants, Inc., 1999, Mumerical Ground-water Flow Modeling of Leeville
Prayect, Eurekn county, Mevada  Prepared for Newmont Gold Company, HCI-ETE, Juby
1999, Hereinafter “Leeville Model Report™.

That review did met cangider the predicton of dewsatering rates at Lesville, Section 5.1,

Predicted Dewatering Rates for Leeville Mine, in HCI's Leeville model report describes the method used,

YWhile the description is sparse, it appears that a trial and emvor appraach was used.

Mine plans.. defined the lowess elevation of the underground werkings at the end of each year
through 2012, From the year 2012 through the end of the vear 2007, it was assumed thal the
mine maintamed the same lowest elevabon, These elevations, less 50 ft for freeboard, were the
targe1 fo the simulated dewatering operations. The ... model was then used to predict the amount
of ground water that woald have 10 be extracted by assigning the target clevations to several
specified head nodes in the Leewille Mine area. Leevillie Model Report at 66,

Presumahbly, the modelers then used a =et of purmping nodes at different levels m the aquifer to
lower the level to the target level., A more appropriste methed woald be to use drain boundaries (a
subroutine in MODFLOW: we do not know the methodology in HCI's proprictary code) set at the target
elevations at vanous nodes around the mine, This amount of water removed from the mode] at each nnde
would then be the required pumpage. This would allow Mewmont to oplimize the required pumpage,

The Leeville Model Repost relies on the assumption thet the GGold Quarry mine will expand as
propased, Until that praject is approved and being construsted, as discussed above, it is an inappropriate
haseline condition for the analysis of this project,

Mozt of the dcwut:nng water will he used for imgation or miiltrotron. However, the E1% stabes
that “[d]ischerge would it be allowed o the Humbalét River unless suthorized by the State Engineer
and only if fhe excess water canmd be removed vis infiltration, injection, and for irrigation.” DEIS a1 2-
19, Because allowimg such a discharge would significantly change the enviranmental impacts
nssociated with the progect, the BLM should provide a deserption of the process by which the State
Engineer would authorize sach discharge. Also, because the BLM does not analyze the enviconmental
impacts sesociated with such a discharge, it would represent a significant change fo the plan and
should undergo aew NEPA analysis prior 1o being allowed, Please address the need for NEPA i the
FEIS if such discharpe becomes necessary

The dizcussion of dewatering amounts i incommect, The DEIS indscates that dewatering for Gold
Cuarry “has ranged from 4,000 1o 20,000 gpm... with an expected fubere rate averaging 19,000 gam.”
DEIS at 3-22, Tt alsa states that dewatering af Gold Quarry “is expected to continue through 2011, Jid
However, Figare 3-T shows that Gold Cuarry will dewater at 20,000 gpm until 2003 countering bodh of
these statements, The Gold Quanry expansion [YEIS also indicates that 20,000 gpm is the predicied
dewatering rate, SOAPA DEIS at 4-12.

Iy thee summary, the BLM claims that 212,000 acre-feet will be "infiltrated inte the Boulder
Valley via immigation”. The inplication is that this mfiltration helps to offset the dewatering; this is
incorrect. The BLM should determine how much of the water mfiltrated into the allovium of Boulder
Vhlley will be available to make up the deficit cecated by dewatering the lower squifers. In other words,
détermine and diseuss the commeetion between the alluvial and bedrock aguifers in Boulder Valley. The
BIM =hould ran the Carlin Tresd groundwater model to determing the amount of water that will flow

Responses

Response19-2

Potential impacts associated with the combined dewatering for SOAPA, Betze/Post, and
Leeville have been analyzed. Elimination of future dewatering at SOAPA would result in
lesserimpacts thanthosedescribedfor thecombination o fthethreedewateringsystems.

Response19-3

Asshown onFigure3-7 of the Draft EIS, pumping requirements for the Leeville Project are
independent of Gold Quarry dewatering rates. The Leeville Project is located within the
central hydrauliczone oftheCarlinTrend; bounded onthesouthbythe TuscaroraFaultand
onthe northby the Goldstrikegranodiorite intrusive. These twoboundary features moreor
less isolate groundwater in the central zone, in the carbonate unit at depth. Drawdown
resulting from mine dewatering at the Goldstrike Property influences groundwater within
thecentral zone. Groundwater flowsaround the Goldstrike Intrusive to the north,whichhas
resulted in a steady drawdown within the carbonate rocks at Leeville. In essence, the
intrusiveserves asaleakyboundarytogroundwaterflow.

TheTuscarora Faultis a much moreeffective barrier to groundwater flow. Pre-dewatering
heads to thenorth of the fault, within the central hydraulic zone, were 200 feet higher than
those to the south, on the Gold Quarry side. As dewatering has progressed within the
carbonate rocks it is clear that the Tuscarora Fault is a boundary to groundwater flow.
South of the fault, changes inw ater levels in the carbonates can be correlated to pumping
rate changes at Gold Quarry. North of the fault, water level declines in the carbonate
consistently show a gradient to the north, towards the Goldstrike intrusive. Carbonate
water levelsremain200feethigher north of theTuscarora Faultthan onthe south.

Response19-4

The e xtent of the drawdown cone as a result of Leeville Project dewatering would be the
same as depicted intheDraftEIS(Figure4-2).

Response19-5
SeeFigure4-3 intheDraftEIS.
Response19-6

See ImpactstoSurface WaterQuantityinChapter4 Water Quantity andQualityof the Draft
EIS.

Response19-7

Commentnoted. Responses to thegroundwaterflowmodel commentsfollow.

Responses
Response19-8

Predicting the potential effects ofdewatering associated with the proposedLeevilleProject
was the basis of the review and analysis contained in the Water Quantity and Quality
sectionofChapterdinthe DraftEIS.

Response19-9

BLM is satisfied that the Carlin Trend groundwater model performed by Hydrologic
Consultants, Inc. (HCI 1999c) was properly used to calculate the dewatering rate
necessarytoachieveadryLeeville Mine. The model will continue to be reviewed in future
calibrations(every two years)toensure accuracy.

According to Anderson and Woessner (1992, page 120), “Specified head nodes may also
be used to represent drain nodes if the head in the aquifer never falls below the drain.”
Eithermethod willproduce theproperresult.

Response19-10
See Response 19-1and19-3.
Response19-11

Potential impacts to the Humboldt River or other surface water features from mine
dewatering discharge to the Humboldt River are described in the Cumulative Impact
Analysis (CIA) report (BLM 2000a).

Response19-12

Comment noted. See Chapter 3 Errata in this Final EIS for page 3-22 corrections to Gold
Quarrydewatering.

Response19-13

Asstated inthe Summary on page 4-16 of the Draft EIS, “Approximately 212,000 acre-feet
of water would be infiltrated into Boulder Valley using the water management system over
thelifeoftheLeevilleProject.” Implicitin the cumulative impact predictions contained inthe
CIA(BLM 2000a) and inthe summary of cumulative effects in the Draft EIS (page 4-30) is
the fate of water infiltrated in Boulder Valley. Predicted drawdown and recovery within the
cumulative impact area includes the fate of the infiltrated water, as this is included in the
groundwater model. Returning water pumped for dewatering to the groundwater basin of
origin is consistent with the Nevada State Engineer's policy for disposition of dewatering
water.

The connection of the alluvial and rhyolite aquifers in Boulder Valley with the carbonate
aquifer that will be dewateredby Leeville is apparently limited. As describedinMaurer etal.
(1996), the carbonate aquifer is bounded laterally by faults, intrusives, and other geologic
structures. Vertically, itis isolated by theRobertsMountains thrust faultandoverlying lower
permeability sedimentary rocks (i.e., Carlin and Vinini formations). Amajor structure, the
Siphon F ault, strikes between the Boulder Valley aquifersandtheLeevillearea, effectively
isolating the carbonate at Leeville (see Response 19-3 for additional discussion of
compartmentalization ofthecarbonate aquifer)from the area of infiltration.
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19-14

19-15

19-16

19-17

19-18

19-19

19-20

19-21

Comments

from upper layers to lower loyers, The BLM should also determine how much of the infiltrated water
seeps o the Humboldt River? We have seen seeps on the north bank of the river and suspect it carrently
1% thue 1o the mounding being ereated m the valley. Models run by Great Basin Mine Wateh sugpest that
mounds will cause water to seep to the river. The BLM model should be used to predict the amoumt 1o be
bost to the river.

Figure 3-11 provides a good picture of the groumdwater levels in the project area, but the figure is
missing & date, Based on the references, the cantours could be from different time periods, Withaut &
reference date, the figare is relatively uscless.

Toble 3-17 provides uscful information about the water level information a1 the site, but it leaves
out one piece of information necessary to aseess water levels: the elevation at the ground surface,
Enowang the total depth, sereen interval, gnd groundwazer level is not sufficient if one wanis to assess
independently the gradicnts established ot different levels because it is not possible to determine the
elevation of the screened interval, The table must be updated to include the ground surface elevation.

The existing conditions section, chapter 3, would be improved substantially with a description of
the deficits created in the groundwater by the pit lakes that have and will Torm in the region and the Long-
term evaporative loss associated with each. Please provide a list of pit lakes, their depth, volume and
surfnce area, and an estimate of the long-term evaporative lnss from each

The discussion abow the impacts of dewatering i Chapier 4 lacks detail. Figure 4-2, while
imtendsed to show the additional drvadown due 1o Leeville, could provide significantly more miormatian,
As presented, the reader docs not know whether Leeville causes drawdown that exceeds 100 feet; the
reader only knows that Leewille has added 100 feet of drawdown over abowl 374 of township T35N, RI0E
and abowt 14 of T34N, RS0¢ and several sections of bao more townships, Tt 2 impossible to estirmate the
true volume of drawdown cone attributed 1o Leeville. 'We recommend that 8 true comtour map of
drawdowns attributable fo Leeville be provided, The drawdowns would be caleulsted based on existing
conditions attributable 1o currenily approved progeets (see the discussion above conceming what the
existing conditions are a4 the project) and to all projects including the Gold Crisrry Expanswon. A similar
discussion applies o Figure 4-3 in that it is mose appropeiate 1o show the ten-foot drawdown anea that
will be caused by the proper existing eonditions and the ten-foot drawdown arca due 1o Leevills

Comments
Ciromting

The BLM should analyze the we of grouting for decreasing the amount of needed dewatering,
Grouting should be used 1o decrease the predicted 360,000 af of dewatering water that will be removed to
keep the shaft dry. The benefits of doing this will be apparent from considering the margmal effects of
the Leeville project. The BLM erred m dismissing the idea of grouting by citmyg safety concerns. The
widespread use of groutmg at mmes thraughout the world on mines with much more head on the grout
than would occur at Leeville

The DEIS downgplays the value of groating by suggesting that it could “eliminate the need for 8
pipeline™, “reduce the size of the prpeline” or reduce the “capacity of the mme dewatering system” end
the “quantity of water needing treatment”, The true value of grouting is o eliminate the additional
ympact on curnulative dewatering caused by the Leeville Praject detailed im the previous section,

T justify their decasion not to use groating to decrease the need for dewatermg, Newmant
commassioned a stady by Page A. Herben titled Feaadbility Study of Grouting as a Means of Subsurface
Water Control, Leevilie Project, Bureaka County, Nevadn. The copy received by Great Basin Mine
Watch is undated, but the DEIS references the report as Herbert, 1998, Hereinafter we refer to the report
a5 Herbert. Jim Kuipers {attachment 2) deseribed the report as Fallows:

The referenced report was also reviewed and considered together with my knowledge of grouting
procedures that hove been effectively utilized to contrel groundwater flow at mines such as the
Stillwater and East Boulder proqeets in Montans and elsewhere. Grouting hias been provei 1o be
a technical and cosi-effective solution in many cases to groundwater inflow concerms, and is
currently widely used at various locations in the hasdrock underground miming madustry,

Herbert's report is more of an averview with some sitg-specific consideration of the Leeville
Propect, and is mod a comprehensive or conclusive analysis typically performed for a feasibility
stady level evaluation (the term pre-feastbility study would be more appropriate for the
evaluation performed). However, the report docs point out that there are both pros and cons for
grouting. and does make the conclusion that greuting could be considered av o possibde method
of condroifing growndwaler on a regional seale where the entire stratigraphic sequence is
considered and specific concerns could be addressed

The grouting study suggests that the creation of & grout curtain will have deletenois effects on
the natural flow and recovery of the drvwdown cone , Herbert at 14-15, Although the width of the grout
curtain is never discussed, Mr. Herbert claims that "[sjuccessful grouting eould effectively place a wall
acroas the valley in the area of the limits of the deposn™. Herberrt an 14, We envisage a shaft with
separate stopes bemg successlully grouted, nol a wall transverse to the northwest-southeast trend of
cuarrent drawdown, This should not cause o wall that would block fow, But Mr, Herberi does not
explain why this is a problem. Because the drawdown cones would reach the grout curtain, Mr, Herbert
cxplains that “[wlith the dewatercd deposit inside the prout curtain this would essentially have the effect
of dewatering the entire trend ™ [, There is no explanation of how this would oceur. *Once miming
operations have ceased this could present a senous barrier to nataral flow of ground water”™. Grouting
study at 15, With dewatering needs ot Leeville excesding 300,000 af, or mose than 15 years of the
recharge in the area. it is difficalt to see how a grout cuttain that eliminates most of the dewatering would
have more of an impact. However, just as imporianily, Mr, Herbert makes many arm-waving
prognosticatioms about the effects on the ydrolegy when it would be a simple matter to add a prout
curtain te the existing Carlin Trend dewatering mode] actually predict its” effect. Without such an
analysis when ane is easily obtamable, the BLM cannot rely on this puesswork.

Responses

Response 19-14

Data presented in the Boulder Valley Monitoring Plan reports clearly shows that the
southern margin of the groundwater mounding within the alluvial aquifer in Boulder Valley
does not approach the Humboldt River. Monitoring wells G-32, G-33, and G-35, all
completed in alluvial sediments approximately 5 miles north of the Humboldt River have
recorded only seasonal variations of a few feet since monitoring began in 1991, thus, no
measurableseepagetothe HumboldtRiver as aresultofre-infiltration isanticipated.

The area north of the Humboldt River, from approximately Dunphy to Argenta, is irrigated
annuallybywater from the WhiteHouse Ditch (which diverts water fromtheHumboldt River
near Dunphy) and Rock Creek. This irrigation practice causes groundwater levels to rise
and fall a few feet seasonally. The seepage observed into the Humboldt River may have
been the result of irrigation return flow or water released from bank storage after spring
runoff.

Response 19-15

As described on the figure, the contours presented on Figure 3-11 provide a “generalized
potentiometric surface” of the bedrockaquifers and is designed to give the reader a general
understanding of the two major cones of depression that have developed from mining
operations on the Carlin Trend. The data are from 1998and2001,as listedin thesourceson
the figure and is a composite of both lower and upper plate aquifers. Also shown on the
figure is the groundwater divide in upper plate rocks that is coincident with the Tuscarora
Mountains.

Response 19-16
SeerevisedTable 3-17 in Errata (Chapter 3 of this FinalEIS)forwellheadelevations.
Response 19-17

Chapter 3 describes the Affected Environment, which is the environment to date. No pit
lakes have formed in the Carlin Trend at the present time; therefore, no deficits in
groundwater canbe attributedtoevaporative lossfromapitlakesurface.

Response 19-18

TheDraft EIS discloses, 0 n page 2-16, that water levels in the lower plate carbonate rocks
need to be lowered to the3800elevation, 1100 feetlower than the current elevation of 4900
feet. Figure 4-2 discloses the area that dewatering at Leeville would cause additional
drawdown beyond what has and will occur as a result of pumping at Gold Quarry,
Betze/Post,andMeikle.

An estimate of total volume of water to be removed via the Leeville Project dewatering
program is provided on page 4-18 under Impacts to Surface WaterQuantity. BLM believes
that addition of drawdown isopleth contours to Figure 4-2 would not provide an accurate
method for determining total volume to be removed from the groundwater resource since,
forexample,water isstill beingremovedwhenthe coneofdepression isatsteadystate.

Responses

Response19-19

BLM did consider the use of grouting as a method to reduce dewatering requirements for
theLeevilleProject. The largearea and great depth from the surface (up to 2,500 feet) that
would require grouting, coupled with the high hydraulic conductivity (100 ft/day) and high
head (1,100 feet or 343 psi at the lowest workings), renders the concept of grouting the
entire undergroundworkingsimpracticable. Failureof the grout curtaincould resultin rapid
flooding ofthe underground mine that could resultin loss of human life. The human safety
factor is a legitimate reason for rejecting a project alternative. See Responses 1-2 and 1-3
foradditionaldiscussionon thegrouting proposal.

Response19-20
Commentnoted.
Response19-21

BLM located and contracted Page Herbert to review Newmont's conclusion that regional
grouting ofthe Leeville, Turfand Four C orners ore bodies was not feasible. As referenced
by Herbert, Newmont contracted with Phillips Mining Geotechnical & Grouting Inc. of
Tucson,Arizona to evaluatethe feasibility andtechnicalmeritsofgroutingthe West Leeville
ore body (Phillips 1997). Also referenced by Herbert, Hydrologic Consultants, Inc. (HCI)
conducted a numerical modeling investigation (HCI 1998) to estimate groundwater inflow
to the mainproduction shaftand the necessary reduction of hydraulic conductivity by cover
groutingtoachievemanageable inflows at thebottomoftheshaftduringshaftsinking.

BLMacknowledgesthat grouting can be an effective tool to reduce groundwater inflow in a
mining environment. However, grouting is not a universal solution and site-specific
conditions must be considered. Conditions at the Stillwater and East Boulder mines
located in Montana bear little resemblance to the geologic and hydrogeologic setting at
Leeville and direct comparisons are not valid. Although both the Stillwater and Leeville
mine sites contain deposits hosted in rocks with little or noprimary porosity or permeability
(original, open-space voids for water storage and interconnection of open spaces for
transmissivity), over time these units have developed secondary porosity and permeability
thatis primarily fracture controlled.

At the Stillwater Mine, the host for the deposit is ultramafic intrusive rock that exhibits
variable porosity within the rock sequence. The more porous areas are located along
fractured (and locally faulted) zones and porosity of these areas varies depending on the
degree of interconnectivity of the fractures (Feltis and Litke 1987). Hydraulic conductivity
measured during dewatering tests at the Stillwater Complex is very low; 0.02 feet per day
(7x10° cm/sec)(Weimer 2002). However, occasionalzonesofhighconductivity(persistent
high volume flows on the order of several hundreds of gallons per minute) are encountered
in discreet fractures or fault zones in underground workings. Given the relative relief from
nearby mountainous topography and the depth of the ore, water filled fractures are under
considerable hydrostatic head. However, limited interconnectedness and/or limited
storage capacity in the fracture systems or faults results in inflows that are sustainableonly
over short periods of time until the fractures drain down. For these reasons, pressure
grouting of discreet fractures is an effective method of stemming flow into underground
workingsatthe Stillwater Mine.
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19-21

19-21

19-22

19-23

19-24

Comments

It is important to assess Mr, Herbert's conclusions individually. Importantly, Mr. Herbert
eoncludes that “grouting would probebly be 2 vioble option™ if ot considered as a part of the massive
devatering that already exists in the area and at no point documerts ary resl safety concema with the
concepl of grouting.  Mr. Herbert suggests that the current state of dnllag technology renders o
impassible to assure the effectivensss of the grout curtain, Herbert at 16, The sentence in which he
makes this claim has no references or reviews of other instances in which there was such a difficulty,
Why is grouting feasihle as described, but near impossible to “obtain with current drilling technology™

Mr. Herbert also suggests that because the mines have failed to implement grouting as o strategy
on 4 regional scale m the Carlin Trend that it should not be used here. Jd, Again, there is no reference or
even a simple discussion as to why this 15 the case. Failing to do it right the first time is no reason for
failing to do it right now.  Also, to the extert Mr. Herbert suggests that deep grout curtains may have
worked on regronwide scale, he agrees with requests made by Great Basin Mine Watch on previows mime
projects, such as the Gold Quarry Expansion.

M. Herbert then suggests that “grouting as an alternative to dewatering would result m an
unknown degree of risk to human safety and an unknown degree of long-term effectiveness in
womtrolling groundwater mfow...” 1d.. emphasis added. The salient point here is that he mentions that
the risk 15 wnknown and does not attempt to assess the actual values. Then he states, “[i]m my opinion,
these unknowns would persist regardless of the amount of maney expended to construct & g,r!.:lul curtaim to
encapsulate the depesit,” 1d., emphasis added. This is another opinion provided without reference,
substantiation or explanation.

Mr. Herbrert also fuils to address prouting a1 ather mines, such as Stillwates s Mentann to cxplain
why what is frasible there is not feasible here, 1t is our understanding that a1 Stillwater the head is
several thowsand feet, which is more than would be experienced here. The head is even desper at Sowth
African mimes that uss growting.

Based on our understanding of the existing hydrobogy m the Leeville Area, the grout may nod
cxperience the pressure that otherwise would be expected o1 such depth. The existing drawdown has
apparenily lowered the water level i the deeper aquifer at faster rate than the overlying aquifer. Herbert
recognized this fact, Herbert at 12, Figure 3-13 (in the DELS) shows that the head in the silistone {upper
plute) is GO to 8O0 fect abave the water level m the carbonnte zone. There appears to be 2 hydraulic
disconrection between the water levels in each zone. In the siltstone, the water level decreases as
sereening depth becomes deeper. This suggests strongly that there s o vertical gradient, a pomt made in
the DEIS which supgests there is a “vertbeal downward gradient of about 0.7 footfoot”, DEIS at 346,
With vertical pradients as high ag this, 1t 15 Iskely that litthe horizontal flow occurs; this vertical gradsent
reflecds a system through which water is recharging the groundwater. It may be that this is an unnatural
situzbion established by the dewalering of the decper aquifes. Regardless of the source, it is likely that
the head on any grout used in the siltstone zone would be anly a fiew hundred feet, At least m this zone,
there would be o reason to dewater as proposed on page 2-16. Also, in the carbonate zone, the head on
grout around a shaft may be only several hundred feet as it appears from figure 3-13 that the head m the
siltstone zone would noet affect the head in the lower zane.

We envisape use of grout as follows. There would be no problems of placing grout with 2000
feet af drilling as discussed by Mr, Herbert. As the excovation of the shaft reaches water, Mewmont
would pressure growt in advance of additionn] excavation. This could proceed simpdy and would require
drilling (a1 a small angle) just hundreds of feet at o time.  Pressuse grouting would force grout mmta all
relevant fractures and commected pore spaces. By relevant, we mean that fraciures and pores thatl do net
et groul are hkely not commected or are connected by such low p'ri1'nar_|.I pern'bethht:,' that the amount of
New would be msignificant, Flow in fractures varies exponentially with the effective diameter of the
pathovays. 1T the growting just fills the largest fractares, it will block most of the flow. Drainape
pathways constructed im the casing along the shaft would surely be able to capiure Mow that mey coanae
from these small frecture. Because of their size, it is unlikely tha small fractures would be signifcant
souirees for long time period becawse the drainage system would likely dratn quickly.

Comments

We acknowledge that in the carbonate rock there will be large pore spaces and fractures that
canniot be grouted. During a tour of the Mickbe Mine, we observed such pore spaces that had been filled
with water even though the water table had lowered below the level of the pore, It is likely that these
“caverns” required millenia io erode or dissalve the rock. If the caverns are connected 1o the general
groundwater system, it is likely that the connection is through very small fractares. Once the cavems
drain, it is likely that flow o peplace the water in the caverns wall be very small. It is also imporiant io
note that the caverns will not be droined by genernl aquifer dewatering methods becswse of the small
fimctures or pathways that conmect the caverns 10 the rest of the groundwater system.  Even with general
aquifer dewabering, water will remakn in the large pore spaces and will still be encounsered during shaft
excavilion.

If grouting is infeasible, why 15 1 one of the mitigetion measures? One of the proposed action
rritigation measunes 15 1o groul shaft walls “to prevent inflew of groundwater”™. DEIS at 2-45, 17 thas will
oceur after the aquificrs have been dewatered, this seems to prevent seepape only of localized water.
What valee i5 growting if it will not decresse the smount of dewatering? [t is not mitigation; it merely
facilitates the construction. Also, why is grouting 1o be waed to stop localized seepage if grouting 15
infeasible? “The conerete shaft hner matalled m each shaft would be designed 10 prevent secpage inte
the shafts.” DEIS at 2-15, “Should grourdwater mflow 1o shafis oceur during constraction in volumes
that impeded shafi sinking activity, pressure growting techniques would be used in the upper plate rocks
to seal fractures and reduce inflow. This technique may be wsed i1 excessive groundwater inflows ore
encountered during underground development and mining.” DEIS ot 2-19, Our description of how
grouting should proceed with the excavation of the shaft would be similar grouting to what is proposed
herein

Surface Water

The DETS discusses existing water quality and flows on vanous streams near the project
Heowever, it leaves off two streams that should be analyzed. These are Simon Creek and Lyrm Creek,
Bath are tnbularies to Maggoe Creek and have perennial stream segments. See Figure 3-6, Both of these
strenms are chose bo the Leeville Project and could be affiected by the project. In the discussion of waber
quality m chapter 3, the FEIS should mention the fact that Simon Creek has elevated arene
concentrations. For more informatson on this, please see the letter that Great Basin Mine Watch
submitted to the Nevada Division of Envirenimental Prolection concerning the state's impaired waters
list, or 303d list. The letter is posted at www preathasinminewateh.org, The data used to recommmend
this stream as impaired was derived from Mewmont's Maggie Creek monitoring reparts,

Fotentially Acid Generating Waste Rock

The deseription of handling patentaally aeud generating (PAG) waste rock is complesely
insufficient. DEIS at 2-20, 2-23, The DEIS states that *[d]ue 1o the nature of underground mining.
segregation of PAG wasie tock is not ususlly possible”, DEIS at 2-20, Please explain what 15 meant by
segreguiion if the description of encapsulation in the next paragraph is not segregation. Also, please
explain why i1 is not possible “due fo the nature of underground mining™

There is a plan to encapsulate any PAG waste rock, However, the plan is insufficient because it
does not provide design standards for permeahility or compactian. Considering that the base is
“zonstructed of compacted, ko permeability materials, designed to prevent vertical migeation of fluids™
andl that is would “consist of mine waste rock and subsoil excavated from shafl sites”, i is essential that
desipn parameters be speci fied and a test program initiated so that the public can trust that wuste rock
will truly be isolate from the environment. Additionally, quoting from Kuipers (attachment 1)

Responses

At the Leeville Project, the host rocks are sedimentary. Two zones of varying hydraulic
conductivity have been identified in the Leeville Project area. One zone is the upper
siltstone (Upper Plate) that exhibits relatively low hydraulic conductivity (approximately 2
feet per day). The second zone (Lower Plate) is a limestone formation that hosts the ore
deposit and exhibits higher hydraulic conductivity (approximately 100 feet per day). The
hydraulic conductivity of this zone is largely secondary and results from a pervasive, well-
interconnected fracture system whose transmissivity has been enhanced by dissolution of
limestone along the fractures. Dissolution has locally been extensive enough to develop
large underground caverns (reservoirs) that are connected to the regional fracture system.
Hydraulic conductivity in the carbonate rock matrix is very low, commonly less than 0.03
feetperday. These factorsresultin a hydrostratigraphic unitthathasahightransmissivity.

Direct comparison of the effectiveness of pressure grouting in controlling mine inflow
between the Stillwater Mine and the proposed Leeville Project is not a comparison based
on similar settings and characteristics. The rock units are different (intrusive vs.
sedimentary),andfracturedensity, fracture interconnectivity,andhydraulicconductivity are
distinctly differentforthetwo deposits.

HCI (1998) concluded that successful cover grouting of the production shaft at the Leeville
Project would require 1000-fold reduction in hydraulic conductivity in the lower plate
(carbonate) rocks and a 10-fold decrease in upper plate (siltstone) in order to reduce
residual inflow to manageable rates (less than 30 gallons per minute (gpm)) during shaft
sinking. Inflow into the production shaft, with as littleas200feetofhead(inthecarbonate),
could be as great as 7,500 gpm without grouting. With flow as low as 30 gpm,erosion and
raveling of the ground around the production shaft could result in catastrophic failure of the
grout curtain, rapidfloodingof the shaft, and lossofhumanlife.

Grouting of the entire mining area, that is the Leeville, Turf and Four Corners ore bodies
only exacerbates the problems posed by grouting only the production shaft area. Even
with a 1000-fold reduction in hydraulic conductivity surrounding the entire mining area (see
Response 1-2), residual inflows would be quite high. This flow would result in areas of
raveling and erosion, whichwouldcauseareas of premature failure. Thispremature failure
wouldresultinlarge inflows ofwaterintotheminethatcouldresultinseriousinjuryof loss of
life.

Current drilling and grouting technologies are inadequate to achieve the necessary
reduction in hydraulic conductivity to assure safe underground mining conditions. Phillips
(1997) estimated that grout holes, drilled from the surface, would have to be placed on 15-
foot centers over and around the entire mining area. Approximately 10,000 holes would
have to be drilled to depths of 1,200 to 1,900 feet and placed precisely where needed to
assure a continuous grout curtain.  Significant hole deviation would occur (as was
experienced during the exploration and development drilling of the deposits) which would
require wedging, directional drilling, or deviation corrections to achieve the required drilling
accuracy. Each hole would requireproperdevelopment to remove drill cuttings and drilling
fluids to allow proper access by the grouting material to fractures encountered by the drill
holes. Insufficient hole development would lead to improper placement of thegrout, which
would result in gaps in the curtain, which would subsequently result in inflow into the mine
and catastrophicfailure.

Responses

Grouting from underground has similar, yet different obstacles to success in areas of high
hydraulic conductivity. To achieve 100 feet of advance of a drift, approximately 20 holes
wouldbe drilled 160 feet ahead of the workings. The holes wouldrequire uniform spacing to
avoid leaving ungrouted “windows” in the curtain. Numerousgrouting drifts would have to
be driven above, below, and along sides of the ore bodies. Overlapping covers would be
drilled and grouted to achieve the 1000-fold reduction in hydraulic conductivity of the entire
area that is required to reduce residual inflow to a manageable rate. Again, residual inflow
would result in areas of raveling anderosion,whichwould cause areas of premature failure
inthe grout curtain. This premature failure would result inlargeinflowsofwater intothemine
that could resultinseriousinjuryor loss of life.

Grouting ofupperplatesiltstonerocks is planned (see Response 1-2). Aspointed outinthe
comment letter, upper plate rocks have a vertical gradient of 0.7 foot/foot, which is a
naturally occurring feature. The presence of a vertical gradient does not preclude
horizontal flow within the upper plate rocks. During shaft sinking, dewatering coupled with
grouting of fracture zones would provide a safe, efficient work environment. Dewatering
wouldbe discontinuedin upper platerocksafterallshaftsaresuccessfullycompleted.

Caverns, such as the reviewer observed at the nearby Miekle Mine, are connected to the
'regional' groundwater system. The fact that the cavern was drained, is proof of
interconnection to the regional groundwater system to the cavern and the dewatering
system designed to lower groundwater in the carbonates. Large caverns would be
impossibletogroutandwould createa largegapinthe grout curtain.

AlsoseeResponses 1-2and1-3.

Response 19-22

Grouting of lower plate carbonate rocks is considered infeasible. In upper plate rocks
(primarily siltstone), grouting would be used in areas of groundwater inflow not intercepted
by thelocalized upper platedewatering system.

AlsoseeResponses1-2and19-21.

Response 19-23

Simon and Lynn creeks are located outside of the hydrographic basin predicted to be
affected by the proposed Leeville Project. The source of perennial flow in Simon and Lynn
creeks is located above 6,000 feet elevation and would, therefore, not be affected by
dewatering associated withthe Leeville Project.

Response 19-24

See Responses 18-4, 1-7, 1-8, 1-9, and 1-10. See also the Leeville Project Mitigation Plan
in AppendixAof this FinalEIS.
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19-24

19-25

19-26

19-27

19-28

19-29

19-30

Comments

[The plan] rebics on the hypothesis that if potentially scid-producing rock is placed with aon-acid
producing rock acid any acid drainage will be newtralized. However, experence has shown at
aaher hardrock mining sites administered by the Burean of Land Management and other federal
agencies and state agencies, such as the Golden Sunlight Mine and Zortman and Landusky Mines
in Montana that neutralization in many cases does not eceur as predicled and acid drainage
ensues. Expericnce has shown that general guidelines such as 3:1 acid base accounting (ABA)
ratios, placement with nonsacsd producing rock, snd other measures are insufficient to aither
predict o mitigate acid drainage. The evidence to date would suggest that some rock types in
practice can produce scid dramage at even higher ARA mtios than 3:1, in many cases the
location spectfie generation of aoud excesds the available contact area of any surrounding
neutralizing materials, and in order to utilize the avinlable reutralizing potential near perfect
blending or mixing woukd have o oceur, which is infeasible in maost mining operations and a1
run-of-mine particle sizes. Therefore, the ealy scientifically suppartable hypothesis is that the
combination of potentially acid-producing rock may result oo net acid-producing facility.

Presumably, this encapsulation will oceur within the proposed wasie rock dump. Because it is
likely that PAG waste rock will be removed from the shaft intermittenthy, it will be necessary to either
create many encapsulations within the waste rock dump or to segregate the waste rock fo minimize the
number of encapsulations. Please discoss this more.

The base will consist of mine waste rock and be “sloped tw allow drainage 1o a collectson poant™
that will be *periodically inspected by Mewmont personnel” with excess water trucked away, DEIS at 2-
20, Presummbly, the base will be covered with PAG waste rock. How will water be collected at the
discharge point? The problem with these plans is that it provides 2 point discharge for the drainage of
mtenric waler into the future. The desermption w3 that the “waler drainmg 1o the collection point 15 bost 1o
evaparation”™, DELS at 2-20. What i5 the basis of this statement? Docs it nan onto the ground and then
evaporate or is it collected so that it evaporates from a pond?

The preferred method for encapsulating PAG waste rock would be to iselaie it from the syspem.
Mewrmant's prnpnwr! mepsures rely on the used :Li'cr.rnpul."luu:l Iocally avalable matenals, toprevent
verfical migration. While it may be possible to reduce vertical migration with such measures, a more
typical engineering designed cover i3 necessary if the objective is to climinate or prevent vertical
migration, Compasted clay or alluvium planted with appropriate vegetation 15 commonly wsed as a part
of engineered desipn covers. However, those materials by themselves exhibit properties that canns
enaure that they alone will prevent fluid migration. Factors such as material homopeneily, consistency,
placement anc compactsen lead to moonsistencices in its effectiveness, and it can be disnupted by
disturbances such as compaction and settling, The matersals on top of the pile will be subject to
freeme'thaw cycling which can lead to desicention and crocking of the layer. The we of compacied clay
or alluvial matenals i the prevention of fluid infiltration and copturs of acid dromage should be
reconsideresd to eliminzte or prevent infiltration or 1o affeet capture of solutions. The use of enginecred
covers emgloying water balance o water barmer principles should be considered as an alternative to the
approach used in Kewmont's plans. The performance criteria (% of precapitation intended to infilirate, or
percenit of drainage intended to be captured) shoukd be specified in the plans.

to state that the mapority of the waste = non-PAG, DEIS st 3-11. Actually 35% of the total samples
{based on n) have a MPR less than 3.0, An additional 27% have NPR values just sbove 3.0, So, rather
than saying that just one of the waste rocks is PAG, it would be more aceurate to indicate the percentages
Jjust discussed.

The discussion of the Met Carbonate Valuwe (NC'V) test shows a bias toward the project and
toward downglaying the impacts. “Results of the MOV tests indsease thot of 966 samples analyzed, 61
percent are in the range of neutral to highty basic, with the greatest population oceurring in the highly
basic category. The remamang 3% percent of zamples are in the range of slightly acidic to highly acidic,
although omly a small poetion fall m the highly acidic category.” DEIS at 3-11, eenphasis added, The use
of “pnly" 1o describe the portion in the highly acidic category illustrates a bias,

Comments

Table 4-4 is not adequate. [i appears to be a weighted aversge of MWMP results from Table 3-6
weaghied by the tonnage estimates in Tabbe 4-2. Flease provade an improved description in the FEIS.
Hewever, the summary of seepage from waste rock dumps a5 weighted averages in Table 4-4 is not an
appropriate means of presenting the data. The dumps will not be perfectly blended and probably none of
the infilirating meteoric water will beach according to the weaghted average, Abso, it's not likely that the
water at the collection podnt bereath the waste rock will be an avernge of flow from the entire waste rock
dump, Rather the water will leach through sections of the waste rock durmp preferentially and resulting
owtflow will resernble that pathway. 17 the PAG rock 15 adequately separated, it would be possible that
outflow will have a better quakity than that presented in table 4-4,

The DEIS states that “most maned out stopes would be backfilled with cemented rock fill™ and
that the “backfill would consist of newtral or acid-nevtralizing material from existing open pit operations
in the area of Project waste rock” DEIS &t 4-%. This docs not make sense. If the backfill s to be
cemented, then water cannot geep through it It makes senge 1o dispose of ret acid producmg rock by
h.ul.'i:.."l”mg the slopes with i, We sUggest that alternative b 1s prefmbl: becanse it reqguires Meamont 1o
backdill the shaft. ‘While it would not use all of the 4 million ton. 37 acre ton waste rock dumg, it would
reduce its side. We rccommend that it be used o molate the PAG rock. [t should be slurried o prevent
seepage and continuing leaching of contarminants and o effectively salate the PAG material 1 the shaft
is ot hackfilled, there is a potential for air to mix with the rock that remains i place for oxidation to
occur. While backfill is clearly the environmentally preferable means of waste rock disposal, it is also
essenilial that Newmonl analyze the potentizl for leaching acid from the shafis for both the backfilled and
unbackfilled conditions

Tailings

The DEIS has almost no discussion about the tailings other that io state that existing facilities al
the South Operatens Asea can handle the additional volume. Because this tailimgs facility will be used,
the BLM should do a detailed analysis of the conditions at that teilings facility. Thas is important
because some of the spent ore tn be deposited in the tailings facility had screamingly high values of
coataminants on the standard leaching tests. Thas is particularly true of the Four Comers Ore, sample
#112947, The MWMP test had a pH of 2,98 with arsenic concentrations far above the standard for
hazardous waste at 30.2 ma/l. [T there is leakage in the failings, or if there are other problems with the
impoundment, this extremely hazardows level of arsenic could be released info the emvaronment.

Responses

Response 19-24

See Responses 18-4, 1-7, 1-8, 1-9, and 1-10. See also the Leeville Project Mitigation Plan
in AppendixAof this FinalEIS.

Response 19-25

The relative percentage of waste rock described as potentially acid generating (PAG) is
based on the tonnage of material within rock type, not on the number of samples used to
characterize each rock type. The sampling upon which this statement is based was
conducted on a lithology specific basis. This is because material would be handled
operationally on a lithologic, not a sample, basis. It is important to note that sampling
frequency varied between lithologic units, because the level of sampling was driven by the
variation in mineralization observed within each unit. To describe the relative percentage of
PAG based on sampling frequency would be inaccurate. Approximately 11.4 percent
(454,000tons) of wasterockispredicted to be PAG.

Response 19-26

Commentnoted. Use ofthe word “only” was notintended to reflectanybias,and its deletion
does not change the conclusionofthesentenceinquestion.

Responses
Response19-27

BLM recognizes that waste rock would not be completely blended and that any given point
beneath a waste rock dump could have a concentration that is higher, or lower, than the
weighted average, depending upon the lithology that is dominant along the leachate flow
path. BLM further recognizes that flowmaybepreferential, thus amplifying the contribution
of some lithologies over those of others. In a forward-looking predictive model, it is not
necessary to attempt to model such complexity. At a site-wide scale, the weighted average
of meteoricwatermobility procedure(MWMP)test resultsisappropriate.

Separation of PAG rock could reduce constituent concentrations to levels below those
predicted using the weighted average of MWMP results. Newmont has conservatively
designed the waste rock disposal facility to reduce infiltration and capture seepage by
placing the dump on a low permeability pad and constructing an appropriate cover at
closure. Because any seepage will be containedandreport to a single collection point,the
weighted averageMWMPresultis adequate for assessment.

Response19-28

Wasterockthat would be excavated during development andmining ofthe Leeville Project
(including potentially acid producing rock) is not of sufficient strength or quality for use in
cemented backfill operations (Pettit 2002). The strength and quality of aggregate are
necessary characteristics for a competent, long-lasting cemented backfill that would meet
structural requirements for ground control in areas to be backfilled. Newmont would use
waste rock produced from Leeville operations as backfill where appropriate opportunities
exist (i.e., where structuralground control is not critical). See alsoResponse 1-7.

Response19-29
Shaftbackfill (Alternative B) hasbeenselectedby BLM. See Response4-5.
Response19-30

Constructed capacity of the 5/6 tailing facility is 93 million cubic yards; the permitted
capacity is 139 million cubic yards. At the end of2001, 67 million cubicyards of tailing had
been placedin thefacility. AsaresultofSOAPA,Newmont anticipates placingan additional
13.9 million cubic yards of tailing in the facility. Leeville would generate an additional 16.7
million cubic yards. Additional permitted capacity will be constructed to accommodate the
planned placementoftailinginthe facility.

The BLM completed an Environmental Assessment of Newmont's Plan of Operations for
construction of Tailings Facility 5/6 (then known as 2/5) in April 1991. The purpose of that
environmental assessment was to identify changes and effects in each resource discipline
for the proposed and related actions and reasonably foreseeable actions. Disciplines
analyzed for both direct and cumulative effects include Geology, Water Resources, Soils,
Air Quality, Meteorology, Climatology, Noise, Vegetation and Wetlands, Wildlife, Aquatic
Resources and Fisheries, Land Use, Recreation and Wilderness, Visual Resources,
Paleontology, andSocioeconomics.

Design features incorporated into the tailings facility to protect Waters of the United States
(WUS) include: 1) basin liner and underdrain collection system; 2) stability monitoring
consisting of piezometers to monitor hydrostatic head on the basin liner and within the
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19-31

19-32

19-33

19-34

19-35

19-36

19-37

19-38

Comments
Camulative Impacts

Mining in the Carlin Trend has caused significant cumulative impacts io the region. Owerall this
ity be the most important aspect of the project. During the SOAPA DEIS review, we commenied
extensively on the Cumulative Impacts Report (CIR) that was prepared for that document, The CIR is
also referenced for cumulative impacts i the Leeville DEIS. DEIS at -3, We repeat some of those
comments here with some editing

Boundaries of the Analysis: The hydrogeclogic boundaries considered for the analysis limit the
impacts to the south. Section C-C7 (Figure 2-3, CIR a1 2.4) shows typical flow patterns for alluviom
underlain by bedrock: in the alluvium, the flow is from high pointe to low points while m the bedrock,
Maw is in one direetion. Here, flow contimees south in the Carbonate squifer; seting the boundary at the
Humboldt River ignores thes boundary

Also, the repert appears 1o ignase pumping for the Meikle Mine. The discussion indicates that
the groundwater bevel will be maintaimed at 2600 feet until 2010 “in the areas of the Betze-Post Pit arsd
Meikle Mine". CIR =1 1-8, ‘We understand that Meikle will require maintenance pumping umtil at leas
HE. While some, if not all, of its current dewatering needs ane met by Goldstrike, its lenger §ife will
require sdditional pumpang. The cumulative impact report is faulty if it does not maobude this additional
anakbysis, The Leeville DEIS contimues this erroe, See the discussion abave and Figure 3-7, DEIS a1 3-27.

Monitoring Programs: Annual monitoring of springs is insafficient for varous reasons, First, it
will require a minsmurn of four years bo detect o statistically significant trend. And that would occur anly
if there was a degreass or inerease in flow or contaminant concentration esch vear,

Far the Gold Quarry Mine, there is a commitment to monitor water resources “after cessation of
mining activities o the South Operations area.” CIR at 1-12. What will be the source of funds for this?
Unlike discussed in the section for Barrick, there are no established trost funds. The new BLM 3804
regulations require a trust fund be established for long-term mitigation of mpscts; Newmont muost do this
as a part of bath the Leswille and Ciold Quarry projects,

Comments

Simkhole Development: The approach used by the BLM in assessing sinkhole development is
generally adequate, however, the science of predicting sinkboles is in s infancy. 'With aquifer depletion
around the world, it is an impact which will Iikely require much more research, In addition to the total
depth of drawdown and thickness smd type of overburden, the BLM should consider the rate of
drawdown and the rate of recovery. If sinkholes depend on drawdown through a the top of the carbonate
Iayer, it is irrelevant whether the total drawdown reaches 1000 feet below the surfsce. Rapsd flow will
dissalve mare fuid pathways and caverns than slow flow., The BLM should add a facior of mte of head
change which could be a chamge in water level per year,

The BLM should pravide a sap of depth to the carhorate rock. In determining the areas
suszeptible to sinkhole development, the BLM considers the drawdown and the depth of eorbonate rock,
CIR at 2-15. Dvawdown maps are provided, maps of the depth are not provided.

ﬁ“.priugt: The drsl:'ri;l:l-.:m of sring locations and data 15 useful, u.lthol.lgh it tl.l;rwnpla:,m the
potential impacts by emphasizing that the flows are quite small. CIR at 3-14-17. In the desert, these
flows are wery important. The data is not presented in such a way that it is possible to assess the impact
that may occwr.

Impacts (o Reghonal Water Balamce: One of the best ways to consider the impacts of
dewatering and pit lake creation is 1o consider the water balonce. The CTR compares the water balance as
Muxes i 1998, 2011, 2061 and 2111, CIR at 3-67-71. Unfortunately, the chosen years and method of
compansen truly downplays the potential impacts.

The chosen years essentially igrore the huge seepage amounis into the pit lakes. Tables 3-18 and
1% show pit lake scepage fluxes from 2200 to 3700 for the two pit lakes o be formed. The dates, 241
ond 2111 are long afier the lakes will be subsiantially full'. The Belze-Past pit lake will contain about
£70,000 pere-feet of water. Between 3011 and 2061, when the mode] shows that only 3500 affy will
enter the lake [{'IR al :'I-b}ﬂ_ upio 570 kal will have emlered the lake, For |.'!lta.|".'||:||¢:r il the lake 15 at
500,000 af in 2061 (88% full), the average seepage to the lake will have been 10,000 aify. This ignores
the fact that carly during the refil], the rate will probably be much higher than 10,000 afly

The document should discuss the impact of long-term pit lake evaporation, The past-recovery
mates shoan m the lables are due to evaporation from the pit lake surface. The most telling fctors not
discussed are that Betze-Post will evaporate 290001 1200 or 26% of the long-lerm recharge. The similas
rate reporied for Gold Quarry is 9%, These Insses will eceur to the basin larever.

Table 3-18 shows that very high amounts of rrigation recharge and mjection occur im the
Ruabder Flat basin, CIR at 3-68, This recharge is from the mmigation of dewatering water, It eppesrs 10
partially offset the extreme amounts of Bamick”s dewatering pumpage. However, the recharge is
dawmstream of the deficit and will have litile effect in recovering the deficit and filling the pit lake. In
Boylder Flat, the irrigetion occurs downstream from the pat and drawdown cone caused by the
dewntering. Figure 3-13 shows this umequivically, The mounds ereated in Boubder Fiat are south and
wesi of the Post Faul and will never flow toward the mine even with the gradient acsoss the fauli. Also,
increazed ET dus to the new wetland areas, including open water surfaces, is not addressed. CIR ar 4-11.
That there i3 a0 much new wetland formed due to the moending af irrigated with dewatering water
indicates that mosl available siarage is full and that much of the fitture recharge will be evapotranspired.
Ths additional ET should also be discussed m the DEIS. Also, as discussed above, there 15 no discusswon
of whether there is even a hydraulic linkage between the alluvial aguifer and the deep bedrock.

Responses

embankments, and a network of fixed survey points for measuring the three-dimensional
settlement of all embankments; 3) diversion channel designed to handle a 100-year, 24-
hour storm event; 4) downstream cutoff trenches that will collect any fluid that might seep
from the base of the dam or leak from the reclaim pipeline or underdrain collection ponds;
and 5) sufficient capacity in the impoundment in the event of power failure that would
preventwaterfrom being released. BLMissued a Finding of No Significantimpact(FONSI)
andplanapproval andconstruction ofthe initialphaseofthefacility wascompleted.

TheSOAP EIS (BLM1993b)describes expansionofthetailingstoragefacility and ongoing
ore processing operations for the Gold Quarry Mine and South Operations Area.
Expansion of the 5/6 Tailings Facility was accomplished by raising the heightoftheexisting
embankmentfrom 100 feet to 250 feet. Noadditional land disturbance was required forthis
expansion as theoriginal design provided forthis andsubsequent expansions. Production
of refractory ore from the North Operations Area is also described in the document. The
tailing storage facility in the South Operations Area is designed to contain tailing material
and to control leakage. Permits issued by the State of Nevada that govern design and
operation of the tailings facility are the Nevada Division of Water Resources D am Permit J-
346 and Water Pollution Control Permit NEV-90056 which is regulated by the Bureau of
Mining Regulation and Reclamation, a division of the Nevada Devision of Environmental
Protection. These permits allowfor increasingtheheightofthetailing facility to 302feet.

In 1995, BLM completed an Environmental Assessment for expansion of the 5/6 Tailings
Storage F acility. A Finding of No Significant Impact was made and approval for expansion
ofthe facility to a h eight of 320 feet and a capacity of 139 million cubic yardsw as signed on
March 13, 1995.

Response19-31

Deep interbasin flow through the carbonate aquifer north of the Humboldt River is a
controversial topic, even among experts at the U.S. Geological Survey. The model report
(page 22) cites two literature references that support the model assumption of no
groundwater inflowfrom areas beyond the hydrologic study area. Furthermore, field data
demonstrate the compartmentalization, or discontinuity, of groundwater flow in the
carbonate aquifer within the hydrologic study area. The conceptual model for the
hydrologic study area that was chosen for the numerical model excludes any potential
natural groundwaterinflowfrom the carbonateaquiferbeyond themodelboundaries.

Response19-32

Figure 3-7 of the Leeville Project Draft EIS shows predicted pumping for both Betze/Post
andMeiklemines. Thedrawdownachieved bythe Betze/Postdewateringsystemhasalso
dewatered Meikle. The projected time of dewatering is based on BLM's understanding of
thelifeoftheMeikleMine. Thepumpingratesand duration wereincludedin theCIA.

Response19-33

Annual monitoring of springs isperformed in the fall, during base flow conditions, because
data collectedduring spring are influenced by runoff and input from colluvial aquifers, both
of which are not connected with the regional groundwater system. Establishment of
funding mechanisms to address future monitoring and/or remediation projects will be
identified intherespectiveRecordsofDecision for theProjects.

Responses
Response19-34

Sinkholes generally form in pre-existing cavities. A rapid rate of dissolution due to rapid
drawdown would not besignificantonthetime-scaleofthis Project. Areaswherelimestone
depths are greater than 250 feet were considered safe from sinkhole development,
therefore additionaldetailonthedepthofcarbonateisnotnecessary.

Response19-35

The potential impacts to springs are disclosed appropriately starting on page 3-51 of the
CIA. Alsoseepage5-17 oftheClAforimpactsonwildlifefromdewatering.

Response19-36

The years chosen for discussion in the ClAillustrate a representative range of years for the
analysis and were not selected to ignore any particular period. The following years were
chosen for the water balance: the year for EIS analysis (1998); the last year of mining
(2011) at Betze/Post, Meikle, and Gold Quarry; and 50 and 100 years after the end of
mining (2061 and 2111). Potential impacts are greatest when groundwater removal is
highest. Removal canbegreatestfrompitlakeseepageorpumping there is nodifference
in effect onthe basin budget, whether the water is removed by pumping or by flowing into
the pit. In 1998, Barrick pumped 100,300 acre-feet. This amount meets or exceeds
maximum inflow rates into the pit after mining ends. Thus, the maximum potential impact
ontheregionalwater balance can beestimated from the 1998 impacts. This is alsotruefor
theGold Quarry pitand the water budgetforMaggieCreek basin.

More detailed information on the modeling is available in the Barrick hydrologic modeling
reports (Radian 1997a,1997b).

Response19-37

Comment noted. The pit lake evaporation numbers are factored into the pit lake seepage
value in Tables3-18and 3-19intheCIA. The pitlakeseepagevalues reflect groundwater
inflow requiredto counterpitlake evaporationat steady state. See page3-71 oftheCIA.

Response19-38

Irrigation occurs in the Boulder FlatBasin where thereisaneedand useforirrigation water.
If the intention were to irrigate upstream of the drawdown cone, irrigation would occur on
relativelysteephillsides, notamenable to irrigation. See Response 19-13.

The mound in Maggie Creek Basin is in the Carlin Formation, whereas water is withdrawn
from the lower carbonate aquifer. The mound is caused by water infiltrating from Maggie
Creek and Maggie Creek Reservoir. Infiltration is a consequence of water storage in the
reservoir andwaterdischarge in MaggieCreek, butisnottheactual goal ofeitheraction.

In 2001, HCI re-modeled the potential for injection in the Maggie Creek Basin using the
recalibrated groundwater model approved by BLM. Modeling showed greater recycling of
groundwater into the Gold Quarry pit than was modeled for the 1993 SOAP EIS (BLM
1993b). Asaresult,injectionasanalternativewas againrejected.
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19-38

19-39

19-40

19-41

19-42

19-43

19-44

19-45

19-46

19-47

19-48

19-49

Comments

A similar issue oecurs in the Maggie Creek basing much of the mound caused by infiltrating
water from Maggie Creek oeeurs southeast of the deficit. The mound also ocours in o different aguifer,
the Carlin formation (a poant not sufficiently discussed in the decument). Beiag in a different aquifer, the
deficit will eomtinee 1o draw flow from upstream i the regional carbonate aquifer,

'Pit lakes will never fill so the premmining. groundwater levels because evaporation from the open pit water
aurface will camse the pit lake o continee in act like a large well.

The document should provide long-term water budipet amaamts broken oul in several pertods.
We suggest that the BLM use the present through 2011, 2011 to 2061, and 2061 ta 2011, Rather than an
instantanceas rate from the groundwater model, @ cumulative velume sould provide the public with a
more accurale presentetion of the created deficit, Table 5 is insufficient because it merely provides the
steady state values with no cormparizon of mdependemtly messured or estimated conditions,

| There should be an explanation for why the 2111 pit lake seepage nto Betze-Posi exceeds the
201 seepage. Assurming that the pit is fuller in 2111, the gradient should be less than in 2061 lesding ta

a lower seepage rate. In fact, it should be appreachmg the post-recovery level at this point. Does this
represent an errar in the modeling ar round-off emor in the reporting? The reason could alsa be that moee
of the water is comang from o more conductive zone,

The other problem is that in 1998 for minmge conditions, there is 2 20,500 afly flux to surface
waler streams under “ather™ while the without mining conditions are only 6900 af'y. CIR a1 3-58, The
amount in 2011 is only 4600 af’y. If this is due to mounding causing discharge to surface streams, it
should still be oecurring m 2001, This requires seme explanation. Also, this discharge to surface
streams is directly linked to the recharge of dewaterig water. The amount being lost in this way
decreases the suppased benefit from all of the recharge.,

It i5 alsn important to mention that the mounding has caused significant increases in ET from
natural vegetation. In the Boulder Flay, about 40040 affy are lost to ET due ta the increased groundwater
levels.

The bodtom line in the tables show the amount of water removed from the hasin due to pumpage.
[tis the difference between inflow and cutflow, Compared to premining conditions, it primarily
represents changes in fux cawsed by imposing the pumping stress on the system. However, it ignores the
creation of a 570,000 af pit lake at Betze-Post and 2 170,000 af pit lake at Gold CQuarry, These pit lakes
wre essentially an increase in the total water storage in the basin, However, because of the steep gradient
toward the pits, this storage must (will) be filled as soon as possible after dewatering censes. It represents
a deficit on the basin that the BLM appears to have ignored,

The cavegory, subsurface inflow, reveals the impact that dewatering may have on adjoining
hasins. Subsurface inflow increases as the water level in the basin decreases which mereases the gradient
from adjoining basing mbo the studied basin, These increases which are as much as double in the Maggie
Creek basin show how dewatering impacts affeet baging beyand those affected directly by dewatering.

Comments

Changes in Flows in the Humbobdt River: Changing flows in the Humboldt River after mining
ceases due to refill of deficits created by dewatering has long been an issue to Grear Basin Mire Waich.
The basinwide deficit must be made up from somewhere. The source of the water determines the extent
of environmenzal impacts in the future afier mining ceases, The great uncertainty surmounding the source
of the water remains a magor issee herem

The CIR suggests that the maximum decreage in Aow at three gages is only § efs, Over 50 years,
that is less than 300,006 acre-feet, The deficit created in just the Carlin Trend is about 2,700,000 af; the
deficit created near Lone Tree is near 1,000,000 af. This 8.1% seems to be a very small percentage of the
total defisit

Except for what it represents o the fuiure water balance in the basin, increased fows during
dewatering are not a large concern. This represents a benefit to the ranching community in the basin,
Extra water flowing im the river is, however, water that is not stored in the basin 1o Gl the huge
drawdown cones and pit lakes being created. Contaminanis in the extra water that renches the sink is o
concern mldressed below,

The seetion ignores scepage tis the river. The high mounding caused by imgation in bath the
hower end of Maggie Cresk and Boulder Flat likely couse 2 temporary seepage to the river, This s
another loss to the basin of the dewatering water. Seepage into the Humboldt River caused by recharging
through irrigatson or from secpage in the TS Ranch reservoir would be an unsauthorized discharge.
Congress "did mean to limit discharges of pellutants that could affect surlzee waters of the United
Seatep.” MeClellan BEcological Secpage v. Weinherger, 707 F. Supp. 1182, 1196, In its ruling, the Court
allowed the appellants to "establish (through discovery) that the groundwater is naturally conmected fo
surface walers that comstitule navigable waters under the Clean Water Act.” . Eye witmesses have
reported o Greer Basin Mine Watel that seepage from the river banks on the nori side of the Humbaldt
in Boulder Fiat is currently occusting. It appears that MeClelland is relevant to this situation and that the
BLM must require Barrick to obtain 8 NPDES permit for this discharge. The existing NFDES permdt for
Barrick allows for surface discharge o vanous poants but does not include secpage. Because of the
potenitial for the seepage o Jeach salts, selenivm and other contarmnants, there should be extensive water
quality menitaring occurring in the Humboldt River. Monitoring should slzo eceur to decument the
existence and amount of scepage.  Allowing this discharpe without s NPDES permit subjects the
discharger to suit under the citizen suit provisions of the Clean Water Act

Impacts io0 Humbobdt River surface water righis: The discussion minimizes the potential
impact by discussing decreases as an annual average and not as an impact during the late summer when
irvigdtion demands are at their maximum znd supplies are al their minimam CIR &t 387, It would be
interesting and useful in this seetion 1o discuss the proportion of water rights in the two decrees (for
rights ahove Rye Paich). Dharing late July and August, what proportion of the water rights are usually
served? During wet, normal and dry years? How will 8 decrease of 8 ofs aifect this proportion?

Because Newmont can allegedly replace all affected water rights, the docament should specify
the quantity and Jocation of Mewmont's rights. They should also discuss the loss rates to be applied to
these rights, 1T the affected water rights owner 15 downsiream of the paint that waler 1§ lost from the
river] the replacement water will suffer a loss. This loss rate shawld be specified in the document. 1=
there an arrangcment with the appropriate governing authority (the Water Master ar S1ate Engineer} to
implement this swap? Newmont should put up » bond o assure the proper fransfer will aceur i they are
na lomger onsite. How will rights holders be sccommodated if Mewmemt goes bankrupt? The required
st fund should include a means o accommodate affected water rights halders, Most banknupicy courts
require the sale of anything of value; it is iikely that this would include water rights. Mere statements
that Mewmont will replace the water arc unsatisfactary for the owners af rights which may be affected.

Responses

Infiltration of excess water into the shallow alluvialsystemin Maggie CreekBasin was also
eliminated from detailed study in 1993. The alluvium in Maggie Creek Basin has limited
capacity for infiltration due to low permeability of the alluvium and a high water table.
Limited infiltration of mine water has occurred at Maggie Creek Ranch Reservoir (1993
Draft EIS;page2-60),furtherreducingthecapacity of alluvium to storeexcess water.

Response 19-39

BLM believes that the CIA provides an adequate analysis for evaluation of cumulative
impacts. Itis not clear which Table 5 is referred to in the comment. Tables 3-18 and 3-19
giveannualbudgets.

Response 19-40

The pit lake seepage values in Tables 3-18 to 3-20 of the CIA represent flow from the
groundwater systeminto thepit lake to counter pit lakeevaporation atsteady state. Thepit
lakewater balance for 2061 includes an inflowof 3,500 acre-feet, precipitation of 500 acre-
feet, and evaporationof 1,400acre-feet (Radian 1997a, 1997b). Table 1-1in theClAshows
thatevaporation is the primary element offluxoutoftheBetze/Postpit. Theseepage value
difference between 2061 and2111 reflects increased seepagedue to the pit lakecontacting
the carbonate aquifer, increasing conductance and the increased evaporative pumping
caused by the larger area of the pit lake. These factors outweigh the effect of decreased
hydraulic gradient in the system (personal communication between J. Frank of HydroGeo
andJ.Zhanof Barrick, September 24,2001).

Response 19-41

Thestream-river discharge of 20,500acre-feetin 1998is related to the increaseddischarge
to streams (especially from Sand Dune, Knob, and Green springs) due fo infiltration from
ponds and reservoirs and to a lesser extent infiltration from irrigation. Infiltration of
dewateringwater andirrigationwill endin2018,and thusthe increasedoutflow to springs.

Response 19-42

Comment noted. This loss is not permanent, as shownin Table 3-18 of the CIA.In the post-
recovery period, evapotranspiration will be reduced by approximately 4,000 acre-feet per
year, offsettingtheincreasedevapotranspirationduringgroundwater mounding.

Response 19-43

Tables 3-18 and3-19inthe CIAshowtheamounts of groundwater removed fromthe basin
for 1998 and 2011 (during mining activities) as the change in groundwater storage.
Similarly, the increase in total storage for groundwater in the basin is shown for 2061 and
2111. Water in the pit lakes is not included as an increase in groundwater storage in the
basin, sinceitisconsidered surface water. Flow into pitlakesisshownasseepagefor 2061
and 2111, and is considered water removed from groundwater storage in the basin. See
alsoResponse 19-36.

Response 19-44

Potential impacts to surface resources within the study area are evaluated in the CIA.
Subsurfaceinflow withinMaggieCreekBasinis expected to return to pre-mining conditions
by 2111.

Responses

Response 19-45

According to the CIA (page 3-67), combined pumping from Goldstrike, Gold Quarry, and
Leeville mines would be approximately 2,000,000 acre-feet. Approximately 800,000 acre-
feet would be returned to groundwater in the basin of origin. This leaves a deficit of
1,200,000 acre-feet. This “deficit” figure includes beneficial use, such as irrigation, mining,
and milling.

Response 19-46

Commentnoted.

Response 19-47

The comment concerning eyewitness accounts of seepage would not be seepage from
mounding in Boulder Valley (Barrick 2000). Groundwater elevations adjacent to the
Humboldt River have not changed from pre-mining conditions. Currently, no seepage into
the Humboldt River can be observed in the Maggie Creek Basin. Newmont is complying
withNPDESrequirementsandisnot violating the CleanWaterAct.

Response 19-48

Based on the variability of Humboldt River flow data, the number of variables involved
(including industrial, domestic, and agricultural uses), and resulting precision of modeling,
discussion ofimpactstowaterrights was deemed adequate for thisanalysis. Newmont has
always committed to augment low flows in theriver, u sing senior water rights the company
owns orcontrols (BLM 1993b)to mitigate potential impactstojuniorwaterrights.

Response 19-49
Themitigationplan for SOAP (BLM 1993b) outlines N ewmont's commitment to supplement

impacts to water rights. The BLM has issued new monitoring and mitigation measures for
SOAPAinAppendix C andAppendix D in theFinalEIS for SOAPA (BLM 2002).
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19-50

19-51

19-52

Comments

Impacts tn Groundwater Rights: Rights to use groundwater may be impacted when dewaiering
o the subsequent pit ke formation causes the background water bevel in the well 1o be decreased, This
increases the pumping casts to the well owner. The CIR primarily just lists potennally affected water
rights; there is very litle discussion provided in the CIR regarding this issue. CTR at 3-63. The masl
important factor left out of this amabysis 1 the quantity of water rights that will be affected. We briefly
cemsider twn of the basins and other ramifications herem.

Based on Teble A1, in the Maggie Creek area, there are 2713 afa of certificated water rights, In
the| Bulder Flat basin, there are almast 23,000 afa of certificated rights. Weater applied for could add
very sahstantiol amaunts to these totals, These rights are for imgation, stock water or mining other than
Bafrick and Mewmont. 1 the water levels are lowered such that it is too expensive to pump, there will be
a decrease in ranching output from the regiom, The sovioeconomic analysis merely stases that a decrease
in production eould occar but sttempls no quantifieation. CIR at 9-2 The county and bocal economy has
r estimate of the long-erm decrease which could be caused by lowered water levels, The BLM has
acival estimates of drawdawn at each well; it shoubd estimaze the actual costs pssocinterd with the
expected drawdown.

| The wotal certificated rights in the Boulder Flat basin substantally exceed natural recharge (Tahle
3.3, CIR at 3-13). The groundwater pumpage for dewatersig {which approaches 100 kafly, Table 3-15,
U1K, at 3-68) suggests that there will be subsiantial problems with the groundwater rights as the
drawdown expards. Alse, the State Engineer has approved simgation rights that far exceed the natural
recharge rights

Scdiment Transport and River Morphology: The description of faciors controlling sediment
discharge ot a paint is misteadmyg, CIR ot 3-34, It should acknowledge the difference between suspended
sediment and bedload transport. This is impertant beeause the controls are significanmtly dafferent.
Wajershed conditions primanty affect the suspended load. Bedload ransport is a function of shear of the
flow which is a function of hydraalic radius and bed slope. Bedload transport increages with wadth,
decreasing depth and channel gradient if all else = constant. 1t also determines the shape of the charmel
which is why we mention i here. The more frequently ihe threshold stress is exceeded, the more
frequently the channel shape may change,

Several factors could explam the decreasmy sinwosity. Unfortunately, the length of time used for
comparison, the lack of consistency among reaches and the varying meteorological events in the period
render interpretation almost impossible. The high flows of 1983 and 1984 could have straightencd the
strewn by cutting off meanders.

~ The niver channel could change as a result of the incressed base flow. Rivers and streams tend o

form a low-flow channel that comespands with the few fhat oceurs for many months each year®, If
iparian vegetation becomes established, the new baseflow channel could exist semi-permanently. I it

:ﬂnm the current charmel by cutting off or fillmg meander scars or decreasing the basedlow
width/depth ratio, the riparian vegetation may become established and be able to Survive the evintual loss
of dewatering water. This would be & net beneficial result of the dewatering, However, in the long-run,
the new riparian vegetation could increase losses to ET. Also, the merensed vegetation sould increase the
resistance 1o flood flows and increase the arca of mundation, Duscussion of these impacts should be
added o section 4.3, CIR atd-17.

"Myers, T ). and 5, Swanson, 1997, Variation of pool propertics with steeam tepe and ungulate demage in
ceniral Nevada, USA. doursad af Hvelrodogy 201 :62-81; Myers. T 1. and 5. Swansan, 1997, Precision of chamne]
witlth and pool arca measarements. Soarmel of the American Fuier Recomecer dvraciotion 33:64 7658, Myers, T 1.
and 5. Swanson, 1996, Long-term aquatic habatat restoration: Mahogany Cresk, WY as & cese study, Wnier
Resources Swlietin 32:241-252, These stadies documentied this low-fow channel, which forms within the acrive
chanme] which is normally considered the channel which forms based on the average ansusl flood event

Comments

Flows to the Humbao ki Sink

Contaminant Loaging in the Lower River: With asrmual increases ranging to 400% depending
om contaminant, the increase in contaminant loading is alorming. CIR 3-88-98, However, the BLM has
failed bo do any significant analysis of this incrensed loading.

For example, below the Rye Patch gage, there will be substantially incrensed concentrations of
TDE, NMuoride, arsenic and other metals, CIR 3-92-96, However, there is no estimate of how this might
affect the immigated agriculture below Rye Fateh. The BLM should present soil analysis from the fields to
show whether the soils can suppen additional sall o srsenic Toading or will this be the beginning of the
end for imigated agriculture in Lovelock.

Second, o similar analysis should be dane For the Humboldt Sink. How much of an increase in
seil loading will these additional loads canse? Will this present a risk s wildlife or migratory birds using
the wetlands? The only analysis in the CIR discusses concentrations in the water in the lake bt not in
the soils. CIR at 5-32,

The leading caused by the mine water discharges cawses water quality standards on the lower
Humboldt Biver to be exceeded. As the river flows (o its end, its flow volume decreases, The higher
flows have a much wider surface area which couses musch increased evaporation loss, The increased
surface arca at Bye Paich also increases the evaporation rate. The discharges reported with the water
quality data show 2 29% decrease between Carlin and Rye Patch, CTR ot 3-45. This explaing part, but
nat all, of the increased concentration in variaus contaminants, For example, average arsensc
eoncentrations have more than quadrupled while TDS has almoat doubled. Clearly, there are both
sdditional natural sources and evapo-concentration oceurring between the ppes. Some of the reactive
metals, such as iron, have decressed.

The CIK correctly recognizes that contaminant loads for conservative substances are a function
of the total leading added fo the river. Tt is unclear whetler the luad caleulations include the natural
increases due to inflow discussed i the previous paragraph, Concentration at a point depends on the
actual flow rate m the river. Most of the dewatering loading enters at Maggie Creek or Lone Tree. These
liads come with wp to 100,000 gpm of additicnal water. CIR at 3-T4. The concentration i the river after
mixing is the total load divided by the volame of water in the river. As discussed then, the flow rate
decrenses while load will remain about the same. OF course, imigation diversions will lead to some
anenuation in plant and the sols, but the retum Ao will also hive picked up additional loading.

It is n clear whether the CIR adeguately considers all of these processes. 1t is clear that it
makes no estimate of concentration at the lower gage and there i no discustson of whether the river
water quality standards will be affected. For example:

Figure 3-29 [CTR ar 3-08) is misleadieg becsase it considers a time period that boch beging before and ends
after most of the discharge w il river, The fgure sagpests tat imany conlaminants ars only incncased by around a
15% 15 a function of the lomg bascline period comsidered. The primany problem &5 that the purmpage for Leeville,
from 2011 so 201E, i the river is slight compared with the pempage from 1594 through 2001 1. The extra time jost
mcreases the base against with the Ioading due to mining & comparned.

Responses

Response 19-50

Comment noted. It should be noted that many certificated water rights are not currently
used. Also,Newmontor Barrick owned companies control several certificatedwaterrights.
Newmonthascommittedto use senior water rightstomitigateminerelatedimpacts.

Response 19-51

Comment noted. BLM does not expect that discharge to the Humboldt River would be
necessary or likely from the Leeville Project. Any limited discharges that might result from
the Leeville Project would not be expected to change the Humboldt River channel
morphology.

Responses

Response 19-52

Loading calculations presented in the CIA are based on conservative assumptions that
include no infiltration within Boulder Flat hydrographic basin, which result in large
discharges from both Betze/Post, MiekleandLeeville. Discharge totheHumboldt River has
not occurred since early February 1999 from Boulder Flat. In addition, the CIA assumed
Lone Tree would reach dewatering rates projected in its Final EIS, which has not occurred.
Lone Tree dewatering rates have been significantly lower andLone Tree has implemented
infiltration basins, both of which have significantly reduceddischarge to the Humboldt River.
BLM believes thatthe ClAused conservative assumptions and actualconditionswill resultin
considerably lessimpact.

Loading calculations presented by Great Basin Mine Watch are based on their predicted
reduction in flow rate in the Humboldt River by 5 0 percent. Itisunclearif GreatBasin Mine
Watch reduced flows for theentire year, including spring runoff. BLM does note xpect any
impacts to flow generated by snow melt and storm runoff within the Humboldt River. A
reduction offlowinany loading calculationwould beincorrect.

BLM does not expect discharge to the Humboldt River as a result of Leeville dewatering,
thus it would not contribute to any potential geochemical loading of the Humboldt River
system.

14°a4

¥ Jo1deyd

sasuodsay pue sjuswIWo dlqnd

GG v



199l014 9IINn99T

Si3 leuld

19-52

19-53

19-54

19-55

19-56

19-57

19-58

Comments
1. The average for arsenic i5 31 pg/! for the period 1970 through 1991 while the standard is 50
pel. The increeses between 2000 and 2007 range from B0 to 100%. CIR at 3-26. This indicales
that concentrations will approach 50 pg/ for eight years which clearly violates water quality
stundards® Noting that the maxsmum levels exceed the standard, it 15 clear that arsenic
concentrations will exceed the standard much more often,

2. The boren standard is 750 pg’] for irvigation while the sverage and maximum 15 471 aned 80
pg, respectively. Dewatering imcreases boren loading by up to 120% from 1998 threugh 2007,
This means that concenirations with dewatering should appreach 1000 pg/l which exceeds the
glandard.

1, Averzge TDS already exceeds primary drinking water standards. Wish the additvoral loading
caused by mine dewntering projected o increase by 30%, TDS concentrations will inerease this
violation,

| | 4. Flueride may becoms the cortamimant of warst violabon, Currently, fluonide concentratians
are just under the irmigation standird of 1.0 mg/l. CIR &t 343, Fluoride loading will increase by
25 much as 400% which will canse concentrations at Eyve Paich 1o viokate bodh irrigation and
livessock watering standards.

This suggests that dewatering is and will cortinge to cavse violations of water quality ssundards in the
Humboldt River below Bye Patch. This clearly has negative impacts on irrigated agricalnene and the
wetlapd eoosystems in the Humboldt sink. The BLM clearly cannot approve additional dewatering
discharges to the Humbaldt River because they will comtinue and merease the magnitude of the violation
To da so would be 1o approve undue degradation. Thus, the only way dewntering discharge to the
Humbeldt River can be allowed to contintue i5 1o require thal the contaminants of coteern, including
Mugride, haron 2nd arsenic be removed from the discharges.

There &5 o analvsis of ohserved concentrations sinee 1991, Why 15 this? Are the data no longer
bebig collected? We checked the WEB pege of the Humnboldi River project being managed by the
Gealogical Survey and found water quality data only for upstream stafions near the mines. There is no
d.scu'rsi.:.n of oheerved conlaminant concentration changes since the commencement of dewatening.

Aside from the dewatering drawdown ard flow decreases near the Carlen Trend, the massive
contaminant leading sand consequent concentralion inenenses represent 4 mijor impact from dewatering,
The lack of analysis of current concentrations as well as soil contaminant coRSCNITFLONS TEpresents o
major deficiency in the analysis, The BLM has the authoriry o require the collection of additional daza il
it feels the datn is necessary. As the TBLA has mied, “insofar a5 BLM has determined that it lncks
adegquate imformation on any relevant aspect of a plan of operations, BLM not only has ﬂTrautl'rM.iTy 3]
require the filing of supplemental information, it has the obligation to do s0. We emphatically reject any
sugggstion that BLM must limit its consideration of any aspect of a plan of operations o the mlurmnlh_lm
ar data which & claimant chooses to provide,” Great Basm Mine Watch, ¢f al., 148 [IBLA 248, 256, To

Ao an adequate job in this cusulative impact analysis, the BLM must collect additional data and better
anilyze the concentrations,

A1 of the discussed sverages were incleded in Table 314, CIR at 345,

“In all of B examples, we hive estinsied the decreaass in flow rate from dewatering 10 be about $0%.

Comments

Impacts to Riparian Areas: The analysis of impacts fo riparian areas appears o consider anly
riparian areas Iymg within the 10-foot drawdown zone. CIR at 4-14, 1f this is frue, it ignores the fact thai
rivers and streams are flux boundanes in the grounsdwater model with specified heads, Small head
chanpes near the stream can significantly chenge the gradient driving flow from the stream. 17 the

rdwater rensaing connecied (o the siream bul with a steeper gradient, the flux from the stream into
the aguifer will merease. These impacts neeur with no head change at the creek. For this reason, the
'i:mcm underearimanes IMPAcIs 1 Fipartan areas.

MNative American Religious Concerns
Jim Kuipers' review of the adequacy of the analysis in the DEIS stands alone;

As g part of my technical endeavors and because of ny personal background | have endeared to

urderstand Mative American soncerns from the stlandpoint of their application to the federal and

state regulatory processes. The DEIS makes the unsupported staternent that mplemenation af

the Proposen’ Action and Alternasives wold have ma direct or indirect Impircis an NeweTWesiern
‘ Shoshone rraditional cultural values, practices, properiies, or humran remains.

This incorrect statement shows the BLM’s inahility to understand or sppregiate Native American
issues. [F they were to indersiand or even respect the religious beliefs of the Mewe/Wesiern
Shashore people they would acknowledps that minmg activity such as that described in the
Leeville DEIS 18 in direct contradiction to the religious principles of the Mewe Western Shoshone
peaple. This demonstrates the BLM s disregrard for the level of culueal understanding and
appreciation that is not evident and must eccur before they can adequately discharge their legally
required trust responsibilities to the Native American people who are affected by their actions, [
fall to make a constructive recommendation as it i my conelugion teat the BLM i incapeble of
carrying out therr legally mandated trust responsabilities in thes regard.

General Comments

There is an error in Chapter 1 where the BLM idemtified the wses of gold. Gold i no lenger used
25 a “standard for monetary systems” by amy significant number of countries. In 171, the Internatioral
Monetary Fund required member ations 1o stop using geld as o currency standard. The Uirited Stares
stopped using it as a standard: if the 1%, would sell the 3600 tons it kolds m central banks at foday’s
prices, the Treagury would receive a 532 D00 (00,000 .

Mewnsoat waould temporarily stockpibe refractory one at the project erea, or it will directly haul it
i the South Crperations ares. DEIS at 2-23. Newmoni could decrease their disurbonce by direetly
hauling it at all times and the BLM should require them to do so. There appesrs to be no reason other
than conveniencs for temporarily siorng it In fact, it would be cheaper to haul it directly bocause it
|wouid. aot kave 1o handled rwice.

Responses

Response19-53

The CIA used the best available data for the analysis as listed in the text. Additional data
werenotcollectedfor the project. The CIAteamdid not select thewaterquality parameters.
Seiler and Tuttle (1996) collected the Humboldt Sink water quality data. Newmont is
required to submit quarterly discharge reportsto NDEP.

Response19-54

All discharge water meets NPDES standards. BLMhas determined that availabledatafor
theanalysiswere adequate and that collectionofadditional dataisnotwarranted.

Responses

Response 19-55

Comment noted.TheClAdocument alsoconsidersbaseflowreductionsoutside the 10-foot
drawdown isopleth, downtheHumboldtRivertotheHumboldt Sink.

Response 19-56

See Appendix A of the Leeville Project Draft EIS for a “Summary of BLM Consultation
Efforts and Information Exchange Relatedto the Leeville Project”.

Response 19-57

Comment noted. Gold continuestobeusedasamonetarystandardbysomecountries.
Response 19-58

Ore is occasionally stockpiled in order to allow maintenance on processing facilities, or to

blend ore to maximize efficiency of recovery, and to optimize control on feed to ore
processing toensurecompliancewithairemission requirements.
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Comments

The DMETS fails to discuss the amount of gold 1o mined from the project. In most E1Ss that we
have reviewed, this information 15 pravided, It s essential for the public to know how much gold is beine
remowed from 118 domain, especially sinoe the public gives it up for free. More importantly, it i3 essential
to provide this information so that an assessment of whether the project is economic can be made.

Mewmont will continuwe exploration in the project arca. Will Mewment also be doing explorstion
al levels deeper than the proposed actiom? Will they dnli Ex[ﬂunﬂiull hm':lujm [ram the botam of the
Leeville shaft? Could the Leeville Project be proposed to go deeper? Contmuing this line of
guestipning, does Newmnont have existing borings that go below the botiom of the proposed action? I so,
the BLM hos a respengibility to consider whether these borings indicate the project could go deeper with
more sigrificant impacts primarily om dewatering.

‘Thank you for reviewing our comments. 'We look forward to receiving a new DEIS with an
aralysis of o growting alternative and with the appropriate exsting conditions.

. r If‘-nj f v?j.__
Tom Myers, Ph.D.
Executive Director

ce: Western Miming Action Project

Comments

Attachment 1
Review of Groundwater Model

Prepared by Tom Myers
Center for Science in Public Participation
Reno, NV

This review of the groundwater made] is in two parts. First, we reviewed the uti lity of the code. This
wis pevessary because Newmont chase to & proprietary model developed by HCT rather than use
publically available code. The BLM contracted with scientists at the Sandia National Laboratory to
review the code as it is used in the Carlin Trend. The first section of this review focuses the SNL review
a5 pertains to the Carlin Trend model. The secomd section is a review of the Carlin Trend model iself

Utility of the Code

MNewmuont hos used HCI as dewatering consultant for many years, HCI developed the model MIMEDW 1a
simulate groumdwater movement around a mime, specifically. the model was desipned 1o simubate
secpage mioa pit lake, Because MINEDW is proprictary the BLM required an independent third party
review of the code 1o be certain that it solves the groundwater low equaricns correctly and that it handles
the boundary conditions comectly. Sandia Mational Labe {SNL) was contracied by the BLM to performa
code feview om MINEDW,

SNL (1998 concluded that the mathematical medel used by HCT is appropreate for the miended use on
the Carlin Trend and that the code uses acceptable finite element techniguees to solve the equations of the
mathematieal model. Tests of the code with various aralyizx and MODFLOW solutions of hassc
sifusations resulted in satisfactory comparisons. However, the code should not b used when rechargs is
applied to multiple unsanrated layers.

Hawever, there is more to SML (1998) that sheds doubt on the Carlin Trend models than i discussed in
the surnmary and recommendations.

Errors could be coused by extremse heteragenerty®, The tests only considered situations of conductivity
changing by two orders of magniude while HC1{199%) has adjoining elements that change by up to

The contrived problem analyeed by HCT for SNL in the report has a varicty of problems.

1. The southemn river boundary allows ground-water underflow. Thas doees nol simulate the
situation at Carlin because of the fault bownded basmm through which the Humbobd#t River flows
Unfortunaiely, thes does model the river as HCI did in the Carlin Trerd model. This dssue is
discussed below,

"Cade waers are cautoned that the treatment of relative hydraulic conductivity in MINEDW could lead o
adlditsanal emror in the presence of extremne heterogeneity or excessively large time su:r.s.' {SHL, 190% page 12)

Responses
Response 19-59

See Social and Economic Resourcessection of Chapter 4 in the Leeville Project Draft EIS.
Newmont pays a variety of taxes as a result of mining activity including property taxes, net
proceeds of mining taxes, and sales tax on goods and services purchased by Newmont.
Decisions regarding the economic feasibility of the Project are the responsibility of the
applicant. BLMand NDEPwill determine an adequate bond fortheProject.

Response 19-60

An unknown potential exists for lateral expansion of the Leeville Project. Current drilling
information is not conclusive on the ore body at depth. In addition, increased pumping
duration and/or pumping volume and depth of mining would n eed to b e considered inorder

to determine if gold reserves occur atdepth. Any expansion proposed by Newmont for the
LeevilleProjectwouldbe subjecttoreviewunderNEPAandNDEPregulations.

Responses

Response 19-61

Attachment 1 - ReviewofCarlinTrendModel

Boundaries

The discussion about boundary conditions in the June 1999 report on the Carlin Trend
Model indicatesthatthesteady-statesimulations implement no-flow boundariesin all layers
on the west,north, and east sides of the model domain, and constant head boundaries inall
layers along the Humboldt River. The constant head nodes beneath layer 1 are set to a
higher value of headthan at the upper nodes oflayer 1 from Carlin Tunnels to Palisadesto
simulate a vertically upward hydraulic gradient. The transient simulations implement
variablefluxboundariesinlayers2 through6 around the entire model domain. The constant
head boundary along the Humboldt River and the no flow boundaries elsewhere were
retained in layer 1 for the transient simulations. The fixed (via constant heads) upward
gradient between lower and upper nodes in layer 1 at the Humboldt River was removed
during the transient simulations. Theboundary conditions for the model were confirmed in
discussionswith themodeler.

Excerpts and literature references from the model report (pages 19 and 20), supporting
interbasin flow through the deep carbonate aquifer north of the Humboldt River, w ere cited
as evidence that the model boundaries are incorrectly conceptualized and that they may
lead to faulty flow directions in the model. Deep interbasin flow through the carbonate
aquifer north of the Humboldt River is a controversial topic, even among experts at the
USGS. Themodel report (HCI 1999c; page 22) cites two literature references that support
the model assumption of no groundwater inflow from areas beyond the hydrologic study
area (HSA). Furthermore, HCI and Newmont maintain that field data demonstrate the
compartmentalization, or discontinuity, of groundwater flow in the carbonate aquifer within
the HSA. The conceptual model for the HSA that was chosen for the numerical model
excludes any potential natural groundwater inflow from the carbonate aquifer beyond the
model boundaries. Further supportfor use of a no flow boundary is provided onpage 22of
theHCI(1999c)report.
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Comments

1. The contrived problem tests three different grid and node spacings. The problem with this is
that the HCI model mixes fine spacing with very conrse spacing, sometimes with very litle
distance hetween the two, The figares in SHL show distinct differences among spacings,
Interpresing the effect of these differences when the grids are spaced very closely may be
difficult. This 1s discussed in more detail in the nexi section

SNL Problems with Mode Spacing: As a part of the review, SNL had HCl prepare three scenarios of a
contrived model, designed to be similar to the Carlin Trend model, that tested different node spacings
coenpared to different MODFLOW cell simes. The model domain is 90,000 feet square; element and grd
cell spacing for MINEDW and MODFLOW is homogeneous across the domain except where the
triangular shape of elements near the boundasy decreases, The number of clements and cells depends on
the number of luyers. For the coase grid, e MODFLOW cells are 10,000 feet square while the
elemenis are triangular and exactly hall the size of the cell. There are five layers for this mesh. The
medium mesh has cells sizes exactly half as large as the coarse mesh. The MODFLOW cell sizes are
5000 feet square and the element triangles are balf the size of the square. There are £ lavers for this
mexh. The fine mesh halves the cell and element size o 2500 fect square. There are 11 lavers for this
meh

Steady Stare Sofwtion: For the coarse mesh, MINED'W vields a steady state solution for the free phreatic
aurface that averages about 13 feet above that calculated by MODFLOW with a range to m excess of 30
feet (SWL, Figure A9).  Smmilar differences occur at desper levels for steady siate {SNL, Figures A1D
and AlL1L Atihe south end of the figures near the constant head boandary, the contours become
perpendicular to the boundary. This iflustrates the strong influence the constant bead boundary has an
the head m the cells'elements near the boundary. The shape of the water table near the constant head
hounsdary (river) couses a steeper gradient for MINEDW which explams the 5% higher fow to thiz
houndary for the coarse grd. (does this coincide with model predictions en the coarse grid
portions?) The finer discretization yiclds much closer sgreements between the two model codes,

The finite element mesh of the Carlin Trend model has regions with element size exceeding that of the
SML test. The largest elements occur in the Susie and Maggie Creek areas, including the arca along the
Humbaldi River {constant head boundary on the south side), It supgests that the steady state cahibration
could be off by up to 30 feet’,

Anoiher issue not considered by SML is the effect of rapdd changes in element size. The Carlin Trend
finite element mesh (HCT, 1999, Figure &) decreases from dimensions of two miles or more to less than 2
quarter mile in just two miles, This ocours in the transittons from the Susie and Maggic Creek areas to
the Post/Betze and Gokd Quarry areas. I also occurs from the Rock Creek and Willow Creck valley areas
i the rorth end of the PostBetze area. Finite difference models, such as MODFLOW, recommensd that
the cell dimensions not be decrensed by mone than 50% from ome cell o the next (Anderson and
Woessner, 1992, page 64). This will be discussed more in the sections below devoted specifically w the
Carlin Trend mods]

Trarwien! Solution. The test case provided a single well located in the middle of the domain comeiding
with the mountain range drviding the basins. The well pumps 12,5 ofs for 20 years and then not at all for

'.n'l.c!uaIJ:,-, it coulbd be hagher if coarser grids woald cause an even lasger dissgreement because the 10,000
[oot elements is the fest are moch smaller than those in the actual model,

-
4

Comments

60 years. Contours of the freewater surface, heads at various levels, snd the coinciding drawdowns,

lang with hydrographs at three tareet poimts were plhotted after M) years of pumpage and 60 vears of
TeCOvEry.

Drawedown for the MODFLOW test exceeded that for MINEDW in the coarse mesh by up 1o 30 feet for
QIE free surface (SNL, Figares A12 through A26), Away from the well, 15000 feet south of the well, the
fres .SI.!'fBEI.‘ predicted by MINED'W shows a bump where the level is about 63 abhave the MODFLOW
prediction (SNL. Figure A12). Again, MINEDW may overpredict the recovery amount and rate of
retovery (SNL. Figure A24 and A26). Drawdown at the well is similar for each well [SNL, Figure 25).
Predictions improve markedly fo finer mesh sizes. We conclude that MINEDYW underpredicts
drawdewn awny from the well when compared to MODFLOW, These are the paints whese the finibe
element mesh 12 very coarse and also the area most affected in the future by the dewstering in the arca. It

15 alzo the area in which the BLM e predicting the masimom extent of impacts on which it may bage the
final decicion.

The fact that finer meshes yielded beiter agrecrment between the models may be a function of the
increased number of layers. The Carlin Trend model has up to cight layers (some layers “pinch out™)
which is bese than tested by SNL, As stated in SNL {page A%), "[tThe goal of increasing vertical
discretization is to refine the caloulation of head * Perhaps the improved agreement is due to increased

layers a5 much 25 bo the finer discretzation. This lowers the reliability of the final results of the SNL
eview

Review of the Carlin Trend Model (CTM)

Onece the concerns with the MINEDW code are overcome, there ae three primary problerms with the
Carlin Trend conceptual model. These are boundaries, faulis and the bazal clay layer underlying the
Carlin formation,

Boundaries: The houndaries of the CTM coincide with topographic divides on the east, north and west
and the river on the south. These assumpdions leave much to be destred. The fellowing parapraphs
illustraie our eoncerns,

There are two primary groundwater low systems in the model, the shallow unconfined system and the
deep, confined systemn in the carbonate and volcanic rocks!, HCT 1999) emphasizes that they do not
funetion az a single unit and that Now drrections and rates are likely to be different®. They also cite two
U5, Geological Survey references indicating that the decper system covers many basins and that flow is

HCT, 1999, page 19, The “deep, gescrally confined system” accurs primarily in carboaste and voleanic
rocks

e

Responses

Model output provided by HCI indicates that changes in flux at the constant head nodes
representing the Humboldt River during transient simulations are very small (<< 1 cfs at
each node). All nodes, except one, representing the gaining reach of the river discharge
less groundwater (to the river), but there is no conversion to a losing reach during the
transient simulation. A single node converts from discharging to the river to supplying a
very small amount of water (< 0.01 cfs) to theaquifer fora p eriod of time, apparently during
the period of maximum stress on the aquifer, subsequently returning to the discharging
state. The ten-foot drawdown isopleth is closest to this naturally gaining reach of the river,
indicating that the maximum effects of aquifer stress on the river occur along this reach.
Changes in constant head fluxes during the transient simulation along naturally losing
reaches would be very much less than those documented for the gaining reach. Itis clear
from this analysis that the constant head nodes representing the Humboldt River are not
limiting the expansion of the cone of depression for the transient simulations that were
performed. These results indicate that it is unnecessary to represent the river with a
variable fluxboundary underthestressesthatwere simulated.

Moving themodelboundarysouth oftheHumboldt Riverwouldnotincreasetheaccuracyof
thepredictions. Additional uncertainty would be introduced within the model domain dueto
a paucity ofdata south of theriver.

The variable flux boundary in MINEDW was discussed with HCI, and documentation of the
algorithm was reviewed. The variable flux boundary in MINEDW, implemented in layers 2
through 6 beneath the Humboldt River during transient simulations, is dissimilar to the
MODFLOW variable flux boundary (general head). Fluxes in the MINEDW boundary are
proportional to the drawdown that occurs at the boundary, not relative to head external to
the model. The flux under steady state conditions is set at each of the variable flux
boundary nodes as initial conditions forthe transient simulations.

Responses

Given the uncertainty in geologic and hydrologic conditions south of the Humboldt River,
the variable flux boundaries implemented during the transient simulations are appropriate.
Drawdown contours in hydrostratigraphic units below the river that may intersect the
boundary canbeprojectedsouthoftheriver.

Great Basin Mine Watch's discussion of the underestimation of river fluxes isincorrect and
inconsistent with previous statements about flux from the river. The current boundaries
could overestimate fluxes (but don't for these transient simulations; see discussion above)
from the river due to the use of constant head cells in layer 1 during the transient
simulations. River seepage is not dependent upon head north or south of the river, but
rather head beneath the river. Actual seepage does not increase without limit when the
head drops beneath ariver. Also, variable flux boundaries in layers 2 through 6 can permit
drawdown beneath the river in these layers while implicitly simulating drawdown south of
theriver.

The no-flow conditions on the western, northern, andeasternboundaries implemented for
the steady state calibration represent divergent groundwater divides beneath mountain
ranges. The boundaries are appropriate. The conceptual model of no underflow in the
carbonate aquifer that was chosen for the numerical model precludesthe use of any other
boundary conditionsfor thisaquifer inthesteadystatesimulation.

The implementation of variable flux boundary conditions around the entiremodeldomainin
layers 2 through 6 during the transient simulations resulted in a combined maximum inflow
ofabout 5 cfs (HC11999¢c). Thisrateisvery small,indicating thatmodelboundariesarelittle
impacted, and that the stress demands are satisfied primarily from storage losses and
recharge within the model domain. Even the small inflow at the boundaries does not
prevent expansion ofthe cone ofdepression (drawdownattheboundaries)forthetransient
simulationswith theuseoftheMINEDWvariablefluxboundaries.
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Comments

regional"’. The conceplual mode] boundaries do not adequately reflect this information and may in fact
lead vo faulty flow directions in the moedel.

Chapter 3 {HCI, 1999) indicasces that boundaries

"have been sclected o comcide with natural hydrologic boundaries to limil the amount of
ground-water and surfuce-water flow that naturally enfers and exits the fmodel], The topographic
divides along the edges of the [maode]]| have been assumed o be ne-Mow divides for both surface
and ground water. The exception is the southern boundary along the Humboldt River which is
simalated as a conswant head boundary and allows ground-water to flow nbe or out of the
|mnd=ll.“

First, HCT needs to verify whether these houndaries are the same for both steady state and transient
simulations. Figure | 7 and Chapter 47 indicates that variable flux houndaries are used variously in the
transient gimulations. The followdng cormments assume that the east, north and west boundaries &re so-
flow durmg steady state conditions end variable flux during the fransient calibration and production runs.

Second, the assumption of ro flow boundaries in the carbonate layer disagrees with most penple’s
umderstanding of the regional carbonate system. This concemns the selection of the castern boundary to be
o flow in steady state’. This assumption creates two problems. First, the only souree of water 1o the
carbonate in the model will be recharge within the basin. In the stepdy state simulation, HCT applies
recharge oa the surface which then moves vertically downward ta the carbonate and then laterally into
the rest of the unit, Part of the justification provided by HCT 15 that the flow direction specified by Harill
ond Prisdic (1998) {toward south-southwest) will parallel the boundsry. That the flow would be
perpendiculbar 1o the bowndary in the model contradicts the low conditions that HCI attempls to emulate
in the mode] and that established by the USGSY, The mode] does not simulate the actual Now directions
m the steady state conditon. If the flow direction in the carborate near Carlin sctually is 1o the south-
southwest, it must onginate somewhere in the regional carhonaie aguifer and flow into the model
domam,

1% Itk the shallow ground-waier flow system, the deeper sysiem is not limited #o n single ydrologe:
basin” Id. "[T]ke middle Hunboldt River basin north of the Humbaldt River, (sic) i underlain by & segle oxtengive
proumd-wales flow sysierm where ground-waber divides typicaly do not cincide with topographic divides" (HCT,
1990, pages 19-20) See Plume and Ponce (1999). Also, "Hamill and Prodc { 1998)_also cite evidence far
interhasin flow in the corbonate aquifer system.” (HCI, 1999, page 20).

HCT (1909), page 22, emphases added.
VRO 19900), page 33,
Mot 6.

Y ag cited by HCT {1999, page 22, "Hartill and Prdic ( 19%8) show generalized flow directions in the
carbanate quitr t be soath-southwest m the vicinity of Carlin®.  As set up in this madel, the Flow will be fo the
wesit, at least along the bousdary. The extent of the mation westward will depessd on aguific propemies. HCL should
provide a map showing the direction of flow in each layer for the steady state model.

4

Comments

During the steady s12te calibration, the constant head boundary on the sauth side at the river i layers 2
through & is appropriate because i allows for flow to leave the model domain. But the river boundary 2
a canstant head is very close to the Gold Quarry mime and inappropeiate for analyzing the dewaiering
pumpage during transient purmpage. The problem with modeling the river as s constant head during
transient conditions is that a constant head boundary is essentially an unlimited source of water. There is
me Linsit 10 the fow that may be drawn ftom the boundary; very small changes in head north of the river
would pull all of the water needed for the water balance in the arhitrarily defined model domain, A
constant head boundury tends to maintain the boundary at steady levels, This, olong with the arbitrary
location of the variable flux boundary in layers 2 theough 6, limits the extent of the tendoot drawdown
isopleth. The river should be modeled as a variable flux boundary durtig transient simulations,

The boandary of the domain should be moved further south because there is no physical reason to choose
the Humhaldt River. While it manifests 45 2 boundary on the top Yayer, there is no manifestation of the
river in lower aquifers {layers). The problem is that variable Mux boundaries lmit head changes that
could oceur in the aquifers beneath the river. It has been explained to CSFP that the type of boundary
used by MINEDW allows the head to go up or down deperding on the need, Our experience with similar
Boundaries in the MODFLOW model suggests that a variable flux mode] allows htle change in the hkead
at the baundanies; substantial lead changes in the domain near the houndary changes the gradient across
the boundary which inereases flow across the boundary. (Nate that HCT does not provide the parameters
used in the boundary nor does it provide the model flows scross any of the boundaries, except the rivers.)
Thus, head changes could draw Now frem an imaginery reservoir south of the river, There is & fankt
block mountasm just a few miles south of the river. 17 this is essentially 8 no-flow boundasy or an aquifer
with linthe contact with the alluviuem bereath the river, it is possible that the varisble flux boundary
provides maee flow than 15 reasonable or would be actually observed in Mature.

Also, the boundaries prevent the simulatien of drawdown south of the river which may underestimate the
river flux, The moedel allows flow from the rver to go only north, This model cannot simulate
drawdown south of the river because of the boundaries discussed in the previous paragraph, If mine
dewatering or pil lake milow sctually lowered the head levels south of the river, then water would flow
from the river in both directions. This msdel has been desipned with the assumption that drawdown can
not extend urder the river in any laver which means that the maodel probably undersstimates the Mow
frism the river.

Adter anguing that flow in the deep, bedrock aquifers do pet coincide with basin boundaries and stating
that there is little data on which 1o determine the boundory type'®, HCT pssumies there is o flow across
the northern or western model boundarses™, This creates the same problem discussed above with vertical
How moverment in the layers near the boundary and flow perpendicular to the boundary for & disiance
extending from the boundary that depends on the agquifer properties.

" There are few date 1o support or refute the assumptions of no-flow boundarics on the porthem and
western boundaries of the HSA." (HCL, 1999, page 22p

P amsequemtly, HOL has | that there is no Saw, under pre-mining conditions, into or ont of e
H5A on its northern and western boundaries.” Id., emphasis added. That the staiement specifies *pre-mining
comditions” s mmpartam because it means the mode] uses nnstressed conditions (steady state) to assame a limit o the
prapagation of stress under transient, dewatering condirions,

5
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Cnmmante

The only way the boundaries as modeled by HCE have any credibility is to present o table showing the
flow sirass each boundary during stesdy state and transient conditions. The hydrologie budget shown in
Table 5 is not sufficient. Compare the Nuzes coused by dewatering with these observed or assumed
during the steady state conditions. (By assumed, seiting certain baundaries as no-flow assumes that How
is sern.) The presentation should include fluxes for the steady sate calibration, transient calibration,
simulation of dewatering thraugh X010 end simulation of recovery from 200 through 2110, Significant
differences will show that the boundaries are too close the pumping. I the applied stresses cawse flow 1o
cross the boundary, it could be that the boundaries antifiCIRIly limit the extent of the drawidown cone

Acguifer Units: Potentially, the biggest problem assoClRted with the aquifer units is the pervasive hasal
clay layer at the bace of the Tertiary sediments in the Maggie, Susie, and Marys Creek areas (commonly
known as the Carfin formation). The modeling of this layer prevents the propagation of stress from
bedrock io the Tertiary sedimeniz which in tum prevents the dewstering of Maggie Creek, See the
discussion below and the attached analysis of the sensitivity of this assumption, Therefore, the
documentation of this extremely impoctant laver requires more than the personal eommunication'’, HCT
should include a detailed discussion of the evidence for the clay layer that includes well logs and
mezomeinic data showing that dewsatering of the bedrock has not affected the Tertiary sediments. This
informaticon is imporiant enough that it should be incleded in the DEIS as well as the GWMODEL.

Additenal information 15 needed to justify the assumed low hydraulic conductivity for the Carlin
formation. An umattributed statement m HCI(1999), “[ajn assoCIRted low hydraalic conductivity for the
Tertsary sediments east of the Tuscarora Mountains and the hasal clay layer are incorporated inbe the
concepiual hydrogeologic model.™ This differs from statements of the USGS, Based on aquifer tests,
Plume stated that “[h]vdraubic conductivity anges from 2 to 7 ft'd; mean and median vales are 4 fid ™"
The BLM cannot allow Mewmont and HCT to assume aAWaYy this high :nruhl.clwl!y estimntes, based on
ficld tests, with & mere statement m the groundwaler mode] report

Dewatering has occurred in the region for about 10 years. The report should include information aboat
how much water 1 wathdrawn from each aquifer layer, It shoubd also include a zble showing the wells
m the model and that the water withdmwn from the mode] layers actually comresponds with the water
actually removed from different aquifer uns. Even if the iotal model dewatering pumpage is close 1o
actaal, 10l is nat from the same aquifer anits, the masdel does not simulate reality. This should be sdded
to section 4% which discusses the pumping and nodes. The requested table would enable the reviewer to
ussess whether the model removes the water from the proper lavers.

Use of Faults: In general, fauls ane a very imporiant feature that control flow throughoat the mode]
ares. 1815 very important that their use be justified. 1015 alse smpertant that their extent, both laerally
and vertscally, be justified. The modelers should discuss the sensitivity of their asumptions. For

e BLM accepis the following siatemnent in HET [ 1999). “East of the Tuscaron Moantaine, inithe
Maggie, Susie, and Marys Creek Areas, the Tertiary sedinents t=nd 20 be clay- and sili-rich; and there is a pervasive
‘hasal clay layer {P. Pettit, WG, pers. Coimmin, 19971% Hecause the predictions of [imsted impacts to Maggie
Creek depend an thes assumption, the BLM must demasd better docunseniation,

RO, 1999, page 29

plume, 1995, page 15

Comments

cxample, the modelers presume that the Post Fault is & barrier a1 depth 1o flow from the northeast in the
Carbonate urit even though there is no proof besed on piezometric date™ and there is no offset in the
foemation™. It seems very possible that drawdown accurs to the northeast of the Carlin Trend in the
carbanate but not in the overtying, and monitored, siliclastics.

There are ar least two potential pirfalls resulting from this assumption. Dewatermg may actanlly be
decreasing the pressure i the squifer beneath the siliclnstics; delayed stress propagation between aquifer
umits could begin to dewater the overlying layer from which many springs and streams get therr surfice
water, This may not become manifest for years until the pit begins filling with water.

The second problem is that the stress could propagate across the model fualt by the time pit lake nfilling
gocurs and provide o close convenient source af water (o refill the lake in the model that does nod exist in
reality. In experimenting with groundwater modeling of flow throwgh faults, this reviewer has noted the
sengitivity of results to the details of the model, Because there 15 2 severe drop in head through a fault
doek mod assure that no fow occurs. To the contrary, it is possible that the fault provides a conduit for
vertical flow. 17 the transmissivily of tee fault, which may have an effective flow are only a few feet
thack, is kigh hecause of a high conduetivity, flow may essentially “plunge”. This would sccur if the
fault cawsed an offset where the conductivity on the downgradient side is low wherehy the fault becomes
the easier flow path. Then at the lower level doomgradient of the fault, a higher conductivity allows the
waler bo continue its downgradient mevement, The faull only appears fo be a flow impediment when it
nctually s o conduit. In other words, the fault could n the model prevent flow that wall actually oceur in
Mature. Faults may constrain the stress and decrease the extent of the predictions in the model.

A corollary is thar Now from upstream of the fault (northeast of the Carlin Trend) could flow around the
fvult and remch the unit being dewatersd at the deficit is being filled thereby decreasing the maximum
predicied extent of dewatering. The primary flow direction could be narthwest along the fault and
arand the north end into the large drawdown cone being created by the dewasering (and simualated by the
molely, This mearby sourcs would decrease the deficit and limit the maximum extent of the ten-foot
drawdown isopleth.

HC1 claims the Siphon fault is a barrier between the TS Ranch and the PostBetze pit but scknowledges
that there 15 not surface expression™. Figure %, showing the hydrogeology of layer 1, shows the fault
separating siliciclastics and tertiary deposits. At least for the top moded layer, more proof is needed Lo
justify its e, Different conductivities for the two formations could explain ohserved head drops. This
is  problem because it could limit the propagetiom of dewatering siress into the Boulder Fiat™,

Methie cagbaonane Tacks are very deep cast of e Prst faelt, and there are o monitering wells installed in
them®. (HCL, 1999, page 311

Hlgectiom A-A', Figisre 14, shows the Post fault separating units of equal conduetivity carbonate rock
1
HCL, 1999, page 1

1 conld also prevent water stoped i Boulder Flat as 2 result of irtigation nduced recharge fram flowing
n in replenish the dawdown

Responses

Aquifer Units

Great Basin Mine Watch points about documentation of the nature and extent of the clay
layer at the base of the Tertiary sediments places too much emphasis on this layer with
respect to predictingimpactsto theCarlin Formation and streams. The modeled clay layer
should b e understood inthecontext of the geology oftheCarlinFormation. Thelayer inthe
model and the calibrated low hydraulic conductivity account for the combined effects of
numerous low permeability layers within the Carlin Formation that cannot be explicitly
incorporated atthe scale of the model due to numerical limitations and, consequently, the
required simplifications for a regional model. The Carlin Formation is represented in the
model as one layer. The actualstratification of the formation results in a net effect of very
limited transmissionof waterfrom the Carlin Formationtotheunderlyingsiliciclastics.

It appears the modeled hydraulic conductivity of the Carlin Formation is an order of
magnitude (and more) lower than some site-specific data indicate (Plume 1994). The site-
specific data were generated from five aquifer tests at three wells. Two of the wells are
reportedly production wells, at which four tests were conducted. It seems, therefore, that
the test data on hydraulic conductivity may be from anomalous zones in the Carlin
Formation, in which wells were completed for the purpose of producing water. The Carlin
Formation consists of semi-consolidated, old alluvial sediments that are clay and silt rich,
and containvolcanicrocks. The CarlinTrend Model values of hydraulic conductivity for the
Carlin Formation, developed through model calibration, are reasonable based on typical
publishedvalues forthese strata.

The BLM has reviewedCarlin Trend model results for several years andbelieves the model
simulates, to the extentpossible,dewatering fromthevarioushydrostratigraphicunits. The
lower plate carbonate unit is the primary formation that is subject to dewatering in the
project area. According to the 2 Quarter 2002 Report for the Maggie Creek Basin
Monitoring Plan (Newmont 2002b), all Gold Quarry Mine dewatering occurs from perimeter
carbonate wells. The majority of dewatering at Post/Betze is also from carbonate aquifers,
with only about 5 percent ever havingcome from dewatering of Carlin formationaquiferson
the east wall of the pit for stabilization (Zhan, 2002). Numerous calibrationplotshave been
performed on a periodic basis using water level data from many wells completed in the
various geologic units. Five hydrostratigraphic layers were used to represent site-specific
conditions and the various zones that are dewatered during model runs. More specific
informationabout the model layers can be obtained from twoHydrologic Consultants, Inc.
(HCI) reports (HCI 1998, 1999a). Alisting of wells and results of water level monitoring are
presented in the Maggie Creek Basin Monitoring Plan quarterly reports prepared by
Newmont.

Responses

UseofFaults

Sensitivity analysis of fault hydrologicconductivity is useful for determining the importance
of a conceptualized fault to the modeled flow system. Sensitivity analysis of modeled
features is commonly carried out during calibration. According to HCI, modeling the Post
Fault as a deep barrier to flow was required for calibration, implying the sensitivity of the
model response to the presence of the barrier. The absence of specific data to confirm
modeled features to which the results are sensitive does not imply they do not exist. The
sensitivity, on the contrary, lendssupport to their existence. Furthermore, the elongationof
the drawdown cone in the carbonates in the direction of the fault trajectory supports the
modeled barrier.

The absence of the surface expression of the Siphon Fault is not an argument against its
existence. The presence of Tertiary rocks on the west side of the range next to older
siliciclastic rocks to the east is reasonable evidence of a range-bounding fault, down to the
west. Conceptually, itis easy tovisualize the presence of a low conductivity barrierto flow
between these twoconsolidated formations, becausefaulting cangenerate barriers to flow
inunconsolidatedsediments.

The intent of the discussion of the fault north of Leeville was to explain that the fault is a
barrier to flow, becausethe rate of drawdown hasnotdecreasedduringaperiodof constant
discharge, indicative of a limited s upply of water. There is no conceptual problem with this
logic.
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Comments

The discussion of the LeevilleFour Comers faults is confusing. A flow basrier was added to the Carlin
I'rend boundary north of Leeville in carbonate rocks based on the following drawdown discussion:

Drawedown i the carbonate rocks a1 Leesalle has been relatively constant aver the past few years
even though ground-water flow toward the two existing dewatermg conters...has also been
relatively comstant, The constant drawdown with relatively constant dewatering pumpng
suggests that the carboraie rocks ai Leeville are part of a highly bounded gystern. In o non-
l:»w:n_d-jd‘a-qu:t'e-r. the rate of drawdown decreases with time when a constant discharge is

aprplieed .~

This suggests that water levels ure constant while in 8 bounded squifer the water level should go down at
aconstant or mereasing rate. {The constant rate of drawdown with constant pumping reflects a bounded
system because the boundary will limit flow to the pumps. In an ubounded system, the expanding
drawdown cone draws fow from much larger areas decreasing the near-well drawdown.) There may be 2
mesprint in this section

Evapotranspiration: The report suggests that aseas of ET in the model are significant, especially in the
areas of significant agricultural usage™. However, the mode] report refers to rates from greasewood,
prassed, shrubs, cattails amd hydrophyies, not from irrigated areas. Typically, in our models, we have
used w net recharge from irigated areas because there is always more than consumptive use applicd toa
ficld. There i= no discusgion of recharge from irmigation in the Recharge seetion. Please explain how ET
aned recharge from agricultural arcas was modeled.

Regarding greasewond, the repart indicates that 50 to 55 percent of the annual ET rate of 14.5 1o 17 5
nches o be from the groundwater system™. Greasewood primasily occurs in bow elevation, low
precipitation zones. Where does the nonground water systemn ET come from? Especially during showers,
some of the annual precipitation runs off and becomes unavailable for use by the greasewood.

The caleulation that |.|I'||_'.I S0-55%, ﬂfglumv:m.md ET esults from gn1|r|1n:|wa|l¢r wiektlil also apply 1o other
phreatophyies. Dhscussion regarding the other plants do not include a breakdown between groundwater
and direct surface water a8 a source of the ET water. Please elarify this and explain.

The method used 1o estimate edrophyte ET may overestimate the amaunt. As described™, the method
uses a ratio of hydrophyte ET fo open water surface evaporation, Our experience with similar research
articles 15 that they apply 1o hot desert climates more than the cold deserts in the stody arca. For
example, the longer hot periods in southerly climates lesds 10 many more months of ET as well ag

BHEL, 1999, pape 32,
HCT, 1999, pape 35,
BHEL, 1999, page 35,

THCT, 1994, page 36. The method utilizes an observed direct sarmelstion between hydraphyie ET (ETh)
and ape WaeT evaporation, However, the citation to Crundwell {1986} is not easily accessibie even though the
source appears to be a peer-reviewsd journal

Comments

warmer open water lemperatures. How this affects the miio and the prediction of ET from the study ares
miast be discussed.

Surface Water and Spring Flow: This comment scction will just discuss the analysis of surface Nows
and gainingboamg reaches. The brogder question, how will the streams and springs be affeeted by
dewatering, will be addresed bebow.

The nonparametric method of determuning the most commen October baseflow is interesting. Before
rejecting noemality and log-nosmality™, it is important to perform the appropriate fests. Aa chi-square
test for normaliy should be performed hefore using the dominant clusier mode method,

The darminant cluster mode method essentially uses the mean of the most commen, or dominant cluster,
of Tlows, OF mderest here for determinmg the haseflow is the mean October fow™. Tt is necessary to
realize (kat certain thresholds may exist that would cause even this baseflow estimate to be off for certain
years, Baseflow predominately reflects groundwater conmmibution. Dhuring dry vears, irvigation pampage
may lower the water table such that a drafi from the niver/stream will be occurning in October. In other
wu!'dsl dry vears and especially long drought periods have groundwater/surface water relations
substantally different from normal or wet years.

Abo necessary to understand s that this estimate 12 the base from which the effects of mine dewatering
will be subtracted, Many years have haseflow less than, some substantinlly less than, the predicied mean,
Based on the discussion n the previous paragragh, il 1 reasonable to conclude that dewatering could
chanpe the groundwater levels, and the threshold, such tat more vears will fall into much lower Ao
periods. In other words, it is inappropriate io subtract a loss due to dewatering from an average baseflow
the loss due g0 dewatering will not be constant from year to year. The loss will Tikely be greater during
dry years and more "normal” years will petully become dry years.

T estimate how ofien the dewatering impacts will be subtracted from below normal flows, the following
table™, shows the number of years and percem of time that the baseflow 15 less than deminant cluster

YEFTE

River Yrs  Total Percent
¥rs

Humboldi B at Carin 12 51 24

Maggie Cr at Carlin 2 12 )

Humbaoldt B al Palisade 12 87 14

Pine Cr at Palisade 4 14 29

Rock Cr or Battle Mounkam 7 H i

*FHCT, 1999, pap 27,

Piye apree with the use of the mean October o as baselow because il cocurs affter the irTigRisom scasoq
Thiz mudeler shoukd amalyze the Octaber dally flows for owlers in that local minedf could arafCIR Iy mcieae e
avirage, Perhaps, the disminand cluster mode amlysis ghould be applir\:l o the daily Dows o obtam a beter estimats
ol the Deteber Mow.

"hased on analyses in HOT, 1999, Appendix B

Responses
Evapotranspiration

Evapotranspiration from vegetation is very difficult to quantify in any model. A sensitivity
analysis is run inorder to define how sensitive amodel is to changes in evapotranspiration.
The sensitivity analysis for the HCI (1999c) model shows that the model is not sensitive to
increasing the evapotranspirationrates, but verysensitive tod ecreasingthe rates.

Section 3.9 of HCI's (1999c) modeling report discusses the simulation of recharge from
irrigation water to the groundwater system. Recharge from irrigation was applied in
Boulder Flat following a standard practice w here itis assumed that 30 percent of the water
distributed toirrigation is returned to the groundwater system. Asignificant area of Boulder
Valley is under irrigation and complete water records are kept, making it a logical area to
applytherecharge of water pumped for mine dewatering.

Robinson (1970) conducted a four-year study of evapotranspiration of woody
phreatophytes in the Humboldt River Valley near Winnemucca, Nevada. The U.S.
Geological Survey (USGS) conducted the study in anarea very near the hydrologic study
area, therefore, the data were considered adequate for modeling purposes. On pages
D31-32, Robinson (1970) states: “The dataobtained in the evapotranspiration tank studies
at the Winnemucca test site indicate that during 1963-67, average water use by
greasewood ranged from 1.21 to 1.45 acre-feet per acreintanks 1 and 2, of which 50t0 55
percent wassupplied by groundwater.” Rainfall and s oil moisture comprised the remainder
of the water lost by evapotranspiration. Soil moisture is derived from winter precipitation.
Robinson's (1970) study implies that the rate of groundwater lost by greasewood
evapotranspiration could range from 7.26 to 9.57 inches per year. HCI assumed an
averagevalue of8.4inches.

Most of the greasewood evapotranspiration wassimulated to occur in Boulder Valley where
elevation is above 4,500 ft and annual precipitation is greater than 8 inches. This areaiis
rather flat and little surface runoff is expected to occur. Assuming that 3 percent of
precipitation becomes groundwater recharge, leaves nearly 8 inches available for "non-
groundwater evapotranspiration.” T he amount of precipitation and evapotranspiration are
in agreementwithRobinson'sstudy and the assumptionsmadeforthe CarlinTrendModel.

Most studies do not include a breakdown of the source of water consumed by
evapotranspiration (i.e., groundwater, precipitation, or soil moisture). Therefore, the
percentageof groundwater versusotherwaterwasnotspecificallystatedforallplant types.
The amount of evapotranspiration that occursin anareaisdependent uponmany variables
such as species of plant, cover density, plant size, stage ofmaturity,tolerancetosaltsin the
soil and water, temperature, wind movement, humidity, solar radiation, rainfall, and length
of growing season. These features vary in time and space. In a regional study these
components are averaged toresultinareasonableestimateofpotentialevapotranspiration
rates. The evaporation rates used in the Carlin Trend Model are based on peer-reviewed
studies, most of which were conducted in the Humboldt River basin (Dylla et al. 1972;
Robinson 1970).

Responses

Crundwell (1986) examined several types of climates in his study including a steppe.
Additionally, there have been studies conducted in northern Utah and northern Colorado
that yield similar evapotranspiration rates to those used in the Carlin Trend model.
Christiansen (1970) cites a study performed by the U.S. Bureau of Reclamation where
evapotranspirationvalues for cattails were e stimatedto be60.42inches peryear. Parshall
(1937) reported evapotranspiration losses for cattails growing in soil tanks at an
experimental station at Fort Collins, Colorado to be 52.5 to 77 inches per year. He noted
that evapotranspiration losses under actual conditions could be less. The
evapotranspiration values cited in these studies with climates similar to the hydrologic
study area are in the same range as the 54.4 inches per year used in the Carlin Trend
Model.

Surface WaterandSpringFlow

The average flow rates shown in the table are the average baseflow rates (i.e., flow rates
during the month ofOctober), when flow ishistoricallylow.In some (wet) years the impact of
the dewatering may be much less than stated, in some (dry) years the impact of the
dewatering may be more. Thus, it is considered correct to use the average base flow to
estimate the impacts of dewatering.

Lower Maggie Creek has frequently dried upduring the fall indryyears, before and during
mining operations. While Gold quarry dewatering may add to the frequency of Upper
MaggieCreekdryingup,thiswould notbe a new occurrence.

Although Carlin Spring is located within the Marys Creek hydrographic basin, most of its
flow is derived from the Maggie Creek hydrographic basin. Carlin Spring is located atthe
westernmarginofavolcanicflowthatisinterbedded within the Carlin Formationat shallow
depth. Most of thisinterbedded unitoccurs to the e ast, beneath Maggie Creek. This area
ofMaggie Creek is a losing reach, which provides recharge to the volcanic unit and C arlin
Spring.
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Comments

From 10 to 30 percent of the time the acbual fow in the stream or river is so Far below the avernge that il
18 not consvdered as a part of the average. During thess vears, the impacts dise 1 dewatering will be
much greater tham the average.

Carlin Spring is also a concern. It is the primary source of water 10 Mary's Creek which is alzo the water

supply for Carlin, Because of fault blocking, the mode] predicts very Hitle impact to thes spring. The
report should document the source of water to the spring. The bascflow fram the spring exceeds the
predicied recharge™. The extra flow comes from somewhere and the document should address this.
MG should perform geochemicall analysis to determine ifs source formation.

Grid Size; The gnd layout of the Carbin Trerd mode] 18 very compheated. In general, numencal
prablems will be decreased if standard shaped elements and transitions between sizes are used. SNL
found errors im the large grd sizes which are used over W% af the CT model, but they did not address
transbions, Anderson and Woessier {1992, pages 67-08, itnlics i original, emphases added) store

In designing a finite element grid for isofropic materials, cach element should be constructed so
that its aspect rarie (the ratio of maxirmum to minimem element dimensions) 15 close to unity.
This requirament s similar to the facior of 1.5 used in expanding finite difference grids and is
necessary to minimize numerical errors. For example, numerical errors can be mimimized by
exclusive use of equitateral triangular clements, Experience has shown that aspect ratios
greater than five should be aveided. Ferthermore, 3 iransition reglen should be used 1o
change element sizes gradually... When dealing with anisotropic materials, the shape of the
clements should be considered in the equivalent transformed motropic domain and designed 50
that the aspect ratio in the isotropic domain does not exeeed five.

The Carlin Trend finite element mesh (HCL 1999, Figure &) decreases from dimensions of teo miles or
mare o bess than a quarier mile in just two miles. This occurs i the transtions from the Susie and
Maggie Creek areas to the Prst/Betze and Gold Cuarry areas. It also aceurs from the Rock Creek and
Willow Creek valley arcas to the sorth end of the Post/Betze area, These are mot “gradual” fransitions
Additionally, there are many elements with aspect ratios exceeding 5. Particular problems occur with the
mradeling of faults which are simply long, narrow elements with very low conduetivity adjscent to regular
clements with higher conductivity.

Hil should change the element shaps 50 a5 not to be irregular potentially resulting in numerical problems
o prove that numerical problems do not exist. They could do this by perfoeming water balances for
small areas around the rapid ransition 2ones and showing that the error is less than a few percend. The
gxperience of this reviewer with finite difference models is that numerical difficuliies often mamifest as
localized water bulance peoblems even in models that overall are well calibrated. To justify the use of
this grid, HCT should consider the water balance for specific regions of the mode] where there are rapld
transitions or strangely shaped elements, This 15 very imporiant near the falis whech are model as
regular clerments with low conductivity, These may cause complex water bulusice problems that must be
discussed in their report,

MHCT, 1999, page 42, "Aaseflow from the groussd-water system amaants to approcimately 2.7 ofs.” Table
I sherws recharge in ihe “Marys Creek Area” is 2 ofs

]

Comments
Calibration

Calibration is the anempt of the modeler to adjust 2 models paremeters so that the model simulations
resembde the observed reality. In groundwater, it is typieal 1o compare wates levels and fluxes, Mote that
we agree with the statement that it is more important to simubate water leve] changes than exact water
levels™. This is especially true in the transieat calibration,

Steady State; The steady stane calibration has improved from the first version of this model that CSPP
reviewed during 1999, The criginal version had residuals exceeding 606 feel. The current calibration
has decreased the residuals to less than 200 feet, The statistics of the calibration are reasonably good
excepl that the mean absolute ervee is 32.8 feet. Also, stating the percentage that the highest absolute
residunl is of the range of measured heads s migleading. The true ermor range is the difference of the
biggest negative and positive residuale. From -166 1o 139, the range s 305 feed and ihe percent that that
range 15 of the range in measured heads is 13.9%.

Severnl tremds can be ebserved. The first is that the highest negative and positive residuals eocur in wells
cast of the Betze-Post mine. Over ahout 8000 feet, the residual ar NAITA (-166.2) moreased in NAZGD
(1397} As the residusl gees from very segalive la very positive in 2 down pradient direction, i1 suggesis
that bydraulic conductivity belween these wells is modeled to be much bower than observed, This
comment is supported by the overall change between NAJE, NASTA, B and C and between NA3ED and
5

The model overpredicted levels at 54 by 1356 ft, This suggests cither that recharge m the mountaing is
toc high or that the hydreulic conductivity is oo low.

HET elaims that “[t]he goal of steady state calibration is to match heads and fluses by the numerical
rtarele] 1o actual condstions™". However, other than o mention of applying recharge a: “the long-term
average™ mnd predicting flow and ET in the list of “physical limitations, there is no discussion of the
simulated fluxes. The reviewer has no idea of how well the mode] actually sinmlaved the ET in Roulder
Flat or the dischorges from major sprimgs. There should be a table provided that compares the estirmated
or measured flows with the simukated uxes.

This 1= doubly important because HCT devanplays the impoertance of catibrating for the Aux from a spring.

There is virtually no way to precisely caleulate such discharge (spring) and interflows because of
the small-seale factors involved and the variation i those factors {e.g., the size of the “eutlet” of
a spring o the bed conditvons of a stream). In a numerical moded, the discharge from a spring is
mumerically distributed across a large area that might aot represent the setul area of discharge of
aspring.”

R, 1999, page 62,
HOL, 1999, page 58
FHCL, 1999, page 39,

“HOL 1999, page 61,

Responses

Grid Size

Great Basin Mine Watch points about the finite element grid are incorrect, for an ideal grid.
The complicated grid is probably more the result of the model's original outgrowth fromthe
Gold Quarry Model and evolution with additional information, rather than lack of good
design techniques. The highly irregular-shaped elements, however, are in the minority, and
most of these elements areusedtodefine faults, which represent a small percentage ofthe
model domain. There are some areas of grid cell size variations that are not very gradual,
but there aretransitional elements, andthese areas also represent small percentages ofthe
model domain. There are many examples of grids with irregular elements, including high
aspect ratios locally for faults, in Anderson and Woessner (1992). Mathematical errors
resulting from deviations from an ideal grid are insignificant relative to the level of accuracy
expected from such a large regional model; however, it is only a potential problem where
hydraulic gradientsaresteep (i.e., near the center of dewatering).

Responses

Calibration
SteadyState

The mean absolute error of 32.8 feetis actually relatively small for aregional s cale model.
The maximum acceptable value of a calibration criterion depends on the magnitude of the
change in heads over the p roblem domain. Comparing the range ofe rror, however, to the
range in measured heads is also misleading. Comparison of some average measure of
error to the range of measured heads is more meaningful. If the ratio of the root mean
squared (RMS) to the total head loss in the s ystem is small, the errors are only a small part
of the overall model response (Anderson and Woessner 1992). This ratio is only 2.3
percent.

There are some areas where calibration residuals are less desirable than others, in some
cases due to measured water levels that have low reliability, but these areas are relatively
insignificant with respect to the regional scale of the model and the objectives of its use.
Detailed modeling in the Betze/Post Mine area, for example, would be expected to resultin
improved residuals in the area highlighted by GreatB asin MineWatch. Detailedmodeling,
however,isnotanobjective of regional modeling.

Recharge was applied and distributed to the model as calculated with the Maxey-Eakin
method,andassuch,wasnotacalibrationvariable.

Table 7 and page 55 of HCI's model report address simulated versus measured gains and
losses along the Humboldt River, and Table 4 compares simulated and measured
streamflows in major tributaries. TheCarlin Springcontributesessentiallyall thewater flow
in Mary's Creek. The simulated streamflow for Mary's Creek is similar to the estimate of
streamflow.

The major springs within the hydrologic study area were simulated, an acceptable
approach for aregionalmodel. The dischargeatCarlinandNiagara Springswassimulated
with the RIVERS subroutine. The model, therefore, uses a boundary condition for springs
thatincorporate aconductanceterm.

The simulated discharge at Sand Dune, Green, and Knob springs appears tobesupported
by an adequate explanation of the differences between estimated and simulated flows.
The cause for thediscrepancy issubjective, and Great Basin Mine Watch is not necessarily
correct. In fact, modeledwaterlevelsareactuallyslightlylowerthanmeasured water levels
in this area, indicatingthatthe storagecoefficientis nottoolow.
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Calibrating for spring flow is not problem in MODFLOW, Using a desin boundary, the modeler can
calibrate for spring flow by adjusting the conductance. Just because HCT chooses to use proprietary
el that apparenily & notas flexible iz MODFLOW, they should not be dismissed from modeling this
impaortant flux. They further downplay the importance of modeling springs. “Furthermore, the reparied
flows of springs and minor sireams are offen highly variable, making calibration targets questionable, ™
The typical method 15 1o calibrate to an average Muwe. This is why it is important 1o present the water
bakance for the steady state calibration; it allows the reviewer 1o consider whether the moede] 5
reasonable. Even though we agree with their staterment that comparieg changes in discharges to
simulated baseline’ is reasonable, it is not possible 10 determine the reasonableness of this madel without
kmowing whether they have even simulated an appropriate magnitude. For example, if the averape
discharge from spring is 0.25 cfs, it is probably reasonable to simulate the Aow from 0,15 to 0.4 cfs,

HCI does suggest that modeling of the spring discharges in Boulder Flat is accurste and hes an acceptable
precision, “During the transient calibration, discharge from the three springs was simulated and
compared o reported Mew values... There is a good correlution between simulated and measured flows
in carly time. The discrepancy in later time is probably due to increased storage and evapotranspiration
Inszes as wetlands developed and expanded. ™ We disagree. Fipure 18 shows the computed values
significantly overestimate the measured sprang flow during calibration. HCT should adjust the parameters
in their drain modeling rowtive 1o limat the flow. This is imporiant becauss of how it affects the local
water balance, Water Jevels m the area were simulated rensarnbly well; the fact that the madel
discharges too much water from the springs indicates that the storape coefficients for the region are
probably wrong. [ this case, the specific yield is probably underestimated becase the aquifer can hold
less water for @ wnit change in water level.

Transient Calibration: HCI completes its transient calibration with comparisens solely of head level
changes with no consideration given to fuxes. Because the transient simulation includes § years of
dewatering pumping. the reviewer would benefit from a discussion of whether and the amount of any
induced fluxes on any boundarees, including the rivers.

The transient calibrations in e carbonate aquifer mear the Gold Cuarry mine shows changes in
observations thal are not simulated i the model, In some cases, such as GOP-45 and GOP-d, the rate of
uvhserved change Muchuates causing both negative and positive residuals at difTering times in the analysis,
Obaerved conditions in the well resparuds quicker to changes than the medel simulation. This is likely
due to the karst nature of the aquifer; as a solution chamber or pathway is dewatered, levels in the arca
quickly drop (or recover). The model treats the aguifer more 25 a porous media which does not respond
as guickly,

The few elservation in the silclastic do nit change as fast, probably because 1l 1= a porous media, The
rapid simulated change in well T-1 suggests that stress propagates to the northwest faster than in the
setual aguifer, [ raises the question of whether the mode] sceurately simulates dewatermy from each

aquifer,

“1d,
1,
*HCT, 1999, page 56

12

Comments

HC1 should include discussion of which aguifers (geologic media) are dewatered at what rates, This
should be compared 10 the rates simulated in the model, Thus, we ask for 2 table of actual dewatering
and model dewntering by geologie foemation, The different dewatering responses in different formations
suggest that the model may not be accurately simulating the dewatering withdrawals.

The respomse of well WW-6 is roubling. The ohserved values show signi lieant changes in the Carlin
formation. Levels have dropped several tens of feet. The simulation shows o flat line which means that
stress has mot vet reached the Carlin formation, It is one of only two wells in the Carlin formation. The
milel] effectively isolates the formation from dewatering with a hasal elay laver; this well shows that
impacts are aciually accurring and the model is v simulsting them,

The model fails to simulate observed changes in the carbonate in the Marys Mountain Area in GOP-51.
The response in GOP-49, upgradient from GOP-51, suppests the simulated stress has not reached the area
while the actual stress has.  However, that GOEP-32A has not changed at all while the model srmulates a
change indicates there are mone aquifer layers then modeled

The siliclesns well, ML-9, shows a substantial change in observed in late 1996 that is not observed m the
madel. It indicates that streges can move very quickly sugpesting that impacts 1o certain portions of the
aquifer could oceur quickly,

I'mansient ealibration shows clearly that the madel does not propogate stresses as fast as has been
observed. But the lack of observed or smulated chanpes in mary wells indicates a larger problem:; much
of the mudel domain has not been stressed. Futare simdations will depend on conditions calibrated in zn
area that have never been stressed and for which there is actually very litile knowledge of bow they will
respond.

Because the heads are poorly calibrated and the water balance 1= nof even provided, the solution provided
is chearly not unique. It also indicates that a significant uncertainty exists in any model predictions.

Predictive Simalations

Fit Lake Infilling: The document should provide discussion about which aguifer layers yield water to
the formang pit lakes (Dee, Bootstrap, Tar,Post/Betze, Genesis, and Gold Quarry)”. Combined with
lable regarding dewntering requested abowve, this would show whether the pit lake water comes from the
same layers as removed from the model. It would also provide information on the source of water far the
it lake.

Also, it is essential to show the tate that the model simulates pit lake formation at all of the mines. How
di these sirmulaitons compare with previous estimates? How does the estimate for Betze-Post compare
with the model prepared by MacDonald and AssoCTRies? Because these lakes are major deficits in the
model, it is essential thet they be accurately simulated if the recovery of the drawdowam is te be sccurate.
Section 4.10 provides a completely unsatisfactory description.

Sensitivity Analysis: HCI presents a sensitivity analysis where it alters mdividually vaneus aquiler units
by (1 or 10 times the calibrated value. In some cases, this leads 1o 8 wery significant differences m water

YHC, 1999, page 59,

Responses

Transient Calibration

The transient calibration of the groundwater model is an acceptable approximation of actual
conditions. It should alsobeconsidered that the groundwater model was compared with a
different model prepared for Barrick, and the groundwater model showed greater impacts
than the other model. Even though the model may not be perfect, it is a reasonable tool to
predictimpacts.

Monitoring well WW-6 is not one of only two wells in the model that are screened in the
Carlin Formation. Wells GQP-57, NS-2A, NS-3C, SC-1, SC-2, G-66, MYC-1, MYC-2,
MYC-4, MG-1, MG-2, MG-3, MG-4, USGS-3, USGS-4, USGS-5, NMC-2, SIC-1, CV-10,
MK-1, MK-2, PCHEM, MAG-A, MAG-B, MAG-C, MAG-D, JKC-1, JKC-3, JKC-4, COY-1,
COY-2, and WW-9 are also screened in the Carlin Formation or alluvium. Well WW-6 is
located next to a potable water supply well, which pumps a relatively s mall volume of water.
Pumping from the potable water well is responsible for the variation in head observed at
WW-6. Originally the pumping stress from the potable water well was not included in the
model calibration. Recentlythat stress was added to the latest calibration of the model and
the variation in head at WW-6 was replicated. The small additional stress did not change
predicted pumping rates at the Gold Quarry mine and did not change the size of the
predicted maximum 10-ft drawdown isopleth.

Responses

Predictive Simulations

The required information about which aquifers yield water to the pit lakes is contained in
Geomega (1997). Recharge has been applied as is customary in current groundwater
models.
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Comments

levels, For example, decrensing the hydraulic conductivity to 0. 1Kh in the high conductivity carbanate
unit changes the deawdowr by up to 200 feet', The presented results for vertical conductivity show very
Titthe sensitivity*!, However, it would be useful to analyze the sensitivity in the surface alluvial kayers.
Similar comments apply to the sensitivity to changes in specific yield,

Importantly, the model 18 very sensutive o recharge rate, espeqially at the Gold Quarry mire. This is
impariant becuuse the method of modeling recharge in the HCE model is questonable, Questionable
becawse it follows the Maxey Eakm methodology by recharging st the poimt that precipitation or
snowmelt ocours. Much of the recharge in & basin may actually occur in stream beds after precipitation
ar snowinelt runseff. The ansounts could be carreet in the model, but the location could be significantly
wrong. How this affects the predictions depends on the aquifer wnits inio which the recharge actually
occurs. Recharge at high elevations in the mountaing would fidlow o long flow path to the deeper
bedrack aquifers and finally so the pits. Recharge =t Jow clevations, say whene the streams discharge
from the mountzins, would provide a hetter sowrce w the sireams. This could be imporant of pin lake
creatymn hegins to take water from the rivers and streams

Semmary

Al predictions made with the HCI mode] are very uncertain, All aspects of the model, from the location
ofthe boundaries to the bazal clay layer to the uncertamtics around the calibration lead nne to believe that
the model 15 very uncerfain. BLM managers and the public are led to belizve thae the massive predictions
af drawdown and drying streams and rivers are precise. Because o calibration tends toward the mean
sofution of the model, the chance that the drawdown extent or the river fluxes wall exceed the predicted
values equals the chance that it will be leas than the prediction. In our opinion, beeause the boundaries
limit the drawdown as can be seen m the way the maximum ten-fool drawdown resembles the domain
‘houndary, it is more likely that the mode] underpredicts than overpredicts the impacts.

Reforémces

Anderson, M_P, and W. W, Woessner, 1992, Apphied Groundwater Modeling: Simulation of Flow and
Advective Transpart. Academic Press, San Diego,

Hydrologe Consultants, Ine. (HCT), 1990,
Plume, B.W., 1998, Water Resources and Potential Effects of Ground -Water Development in Maggie,

Marys, and Susiz Creck Basing, Elke and Fureka Counties, Nevada, U5 Greolopgical survey
Water-Resource Investigations Report 94-4222, Carson City, NV

*HCL, 1999, Figure 214,

THCY, 19949, Figure 228,
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Attachment 2

Memorandum Report by Mr. Jim Kuipers

CENTER for SCIENCE in PUBLIC PARTICIPATION
1. Kisgeers, PO Box 462, Boulder MT 59632
Fhone ($06} 2259770 ¢ Fax (#04) 225-9771 ( web: waw cap2 org / e-mil flmipersitospl ang

"Tectnical Suppart for G Pubfic dnferest Graups”

(5F

April 29, 22

To: Tom Myers, Great Basin Mine Watch
From: Jim Kuwipers, Consulting Mining Engineer, and CSP2
Re: Comments on Leeville Projeet Draft Environmental Impact Statement

The following comments on the Leeville Project Draft Environmental Impact Statement (DEIS) were
prepared al your request on behalf of Great Bagin Mme Waich, The comnments are based on our
extensive technical knowledge pertaining 1o hardrock mining enviranmental and reclamation and closure
mitlers.

AR Potential

The DEIS chearly identifies significant acid drainage potential from at least some portions of the waste
rock thot will be disposed of on aite. In mitigatimg the acsd dromape potential the DEIS relies beavily on
the premise that dhe comdingsion of potertinlly acid-producing reck with other nor-acid praducing rock
it grpectid fundenling addid) fe resals in a ver acid-nestralizing waste rock disposal facitine (DEIS p, 8-
1), The same presumption is deseribed in the DEIS as the basis for Newmont's Refractory Ore Stockpile
and Waste Rock Dump Design, Construction, and Monitoring Plan,

The premise relied on in the DEIS to mitigate acid drainage does nod bear scrutiny when anabyzed by the
seienlafic mcthed. 1t relies on the hypothesis that i potentially acid-producing rock is placed with non-
acid producing rock acid any acid drainage will be nentralized. However, experience has shown at other
hardrock minmg sites sdministered by the Bureau of Land Management and other federal ageneies and
state agencies, such as the Golden Sunlight Mine and Zortman and Landusky Mines in Montana that
neutralzalim in many cases does nod occur as Fln:v;lmbcl! and acid dra.'inngg ETSLES, ]i;q_'pcncncc has
shown that peneral guidelines such as 3:1 acid bose accounting {ABA) raties, placement with non-acid
ﬁMuulﬂg rock, and other measures are insulficient o either ptﬂiiﬂ L4 miligﬂ.[l.' atud Jrallng’_\c. The
evidence to date would suggest that some rock types in practice can produce scid deainage a1 even higher
ARA ratwos than 3:1, in many cases the locatson speca fic peneration of acid excesds the availoble contnot
aren of any surrounding newtralizing materiazls, and im order to utilize the available peutralizing potential
near perfect blending or mixing would have to occur, which is infeasible in most mining operations and

Responses

Responses

Response 19-62
Commentnoted.
Response 19-63
See Responses 1-7, 1-8, 1-9, and 1-10.

The Leeville Project would notrely solely on blendingofrocktomanageleachateproduction
and quality. An engineered facility (encapsulation) would be used to control infiltration and
leachate production, in addition to the blending and neutralization that would result from run-
of-mine waste rock placement (see Errata in Chapter 3 of this Final EIS). Operational
verification of geochemical conditions would allow Newmont to test for changes in acid
generation potential and to address any changes through its Corporate Waste Rock

Thescientificallysupportablehypothesisthatthe combination of potentially acid-producing
rockwithacidneutralizingrockcouldresultin a net-acid generating facility was the working
hypothesis tested by Newmont. Theacid rock drainage evaluation presented in the DEIS
is based on the hypothesis that sulfide oxidation could result in production of acid
conditions during weathering of some rocks mined at Leeville, and that available
neutralization potential in these rocks would to some degree neutralize produced acid.
This hypothesis was tested in 945 samples of waste rock and ore by measuring the
maximum potential acid generation and neutralizing potential using Leco methods, and
throughacidbase account testingof 15 composite samples of wasterockandore.

With the e xception of the WLW2, FCW1, TW2, and TW3 units,AGP data indicate thatboth
onarun-of-minebasis and within each lithological unit, ANP/AGPvalues for Leeville waste
rockareconsistentlyabove the regulatorycriterion of NPR 3:1. Units WLW2,F CW1, TW2,
andTW3are potentially acid generating but represent 11.4 p ercent of the total waste rock
inventory. The NCVandABAanalyses concluded that the units comprising themajorityof
thewaste rock (88.6 percent) have potential to neutralize acid. The netNNPwas141tons
CaCO,/kton and the net NPR (ratio of ANP/AGP) was 13, based on ABA analyses of the
composites studied in MWMP analyses. Similar analysis of the individual 725 samples
that were incorporated into the composites shows a weighted, run-of-mine NNPof11tons
CaCO,/kton and an NPR of 5.1 based on median ANP and AGP values for each lithology,
with an NNP of 13 tons CaCO,/kton and an NPR of 5.6 for the mean case. These values
showthattherocks to bemined at Leeville exceed pertinent NPR regulatorycriterion of 3:1.

BLM acknowledges that both the Golden SunlightandZortmanand Landusky mineshave
acid generation occurring insome locations. BLM also recognizes that rocks from those
mine sites differ significantly from those to bemined at Leeville, that the Golden Sunlight
and Zortman and Landusky mines are located in different climate conditions, and both
mines have been operated under different plans of operation than those proposed by
Newmont for the LeevilleProject.
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Comments

al run—of-mine particle sizes. Therefore, the only scientifically supportable hypothesis is that the
combination of petentially acid-producmg rock may result in 8 net acid-producing facilivy.

Comments

Recommendation: The DEIS should re-examing the svailable data for the Leeville praject based an
experience and infoemation gathered at other projects by BLM in Montana and cther states in order fo
ensure: thit the best available information is wsed 1o assess the likelihood of acid generation and the
potential for the proposed mitigation measures to ensure bng-term prodection of the environment. The
means that would be used 1o ensure adequate ientification and mixing in order to implermnent mitigation
megsures should be more adequately deseribed and required.

Wiaste Rock Storage

Acbording to the DNELS i caves where acid-base aocounting (ARA) indicates the tatal mixtare af waste
rock is acid-genevating, waste rock would be placed on a bave constructed of compacied, low
permenbility materials, designed fo prevent vertical migration of fwvids... a low permeabilicy cap woidd
e constructed on the fingl 1t of the PAG cell. The cap wondd be comstracted of random wiee!
comparcted clay or alluvinm to prondde a barvier fo fTeid migrosion

The proposed measares rely on the used of compacted locally available materials, to prevent wertical
migration, Based on experience, while it may be possible to reduce vertical migration with such
measures, 8 more ypical engineering designed cover is necessary {1 the objective is to elumanate or
prevent vertical migration. While compacted elay or alluvium is commonly used as a part of engineered
design covers, those materials by themselves exhibit properties that canmoet ensure that they abone wall
prevent fuid nrgration. Factors such as material homogeneity, consistency, placement and compaction
lead to inconsistencies i is effectivencss, and it can be disrupted by disturbances such a8 compaction
and seftling, The matersals on top of the pile will be subject to freessthaw eveling which can lead o
dedpccation and cracking of the laver.

It has been established at other mine sites admmistered by the BLM m other states that in the presence of
acitl drainage generating materiak additional source control measures are typically considercd necossary
in order to ensure agamsl undue and uinecessary degrbdition & 10 provide long-tesm protection 1o the
enviromment, Engineered covers based on either water balance or water bummier approaches are typically
specified in similar conditions as those described at Leeville and elsewhere whese Newmaont's plans are
presently i use, Hased on experience, Newmvont's plans do not provide kong-term prevention of acid
drainage from occwrming or migrating 1o ground water and'or surface water.

Recommendation: The use of compeuted clay o allusvial materials in the prevention of fuid infiliration
and eapiure of acid drainage should be reconsidered based on the experience of BLM and ather federal
and state agencies with respect to the effectiveness of such materials o eliminate or prevend infiltration
of to affect captuse of solutions, The use of engineered covers emploving waler bolance or water barrier
principles should he considered as an alternative to the approach used in Mewmont's plans. The
performance criterin (% of precipitation intended to infiltrate, or percent of drainage intended to be
captured) should be specified in the plans

Native American Religions Concerns

A5 o part of my teelmical endeavors and because of my personal backpround | have endeared 1o
understand Mative American concemns from the standpoant of thedr application to the federal and state
regulatory processes. The DEIS makes the unsuppocted statement that Implemeniation of te Proposed
Aetion ard Alterngiives would hove ne direct of fndireey? |'rJ|l|'Jm:|'.v ot NeweWestern Shoghons praditiona!
culfural values, pracrices, properies, or fuman remains.,

This incarrect statement shows fhe BLM 'z inability to understand or appreciate Native American issues.
If they were to understand or even respect the religions beliefs of the NeweWestern Shoshane people
they would acknowledge that mining activity such as that described in the Leeville DEIS is in direct
contradiction to the relipious principles of the NeweWestern Shoshone people. This demaonstrates the
BLM's dusregard foe the level of cultural understanding amd appreciation that is not evident and must
accur before they can adequately discharge their legally required trust responsibalities (o the Mative
American people who are affecied by their actions. [ fadl to make a constructive recommendation as il is
my| conclusion that the BLM 13 incapable of carrying out their legally mandated trust responsinilities in
thig regard,

Responses

It is also thecase that the rock to be mined atLeeville has very different geochemistry than
that observed at Golden Sunlight and Zortman and Landusky mines. Neither of these
depositsexhibitCarlin-type mineralizationandneitherhave thequantities of carbonate rock
associated with waste rock that occur at the Leeville Projectsite. Few ifany ofthe rocksat
Golden Sunlight Mine are net neutralizing. Data summarized in Table I-1 on p. I-3 of the
Golden SunlightMineDEIS(MDEQ and BLM 1997) show that in all cases, waste rock from
Golden Sunlight Mine has an NPR ratio of less than one. The Golden Sunlight Mine DEIS
states that ‘noneoftherocktypesatthe GoldenSunlight mine can be considered risk free
with respect to generation of ARD; all material has a moderate to high risk of formingARD.
In fact, all waste rock types are net-acid generators [based on comparisons of NNP values
andNPRratios]...”. For the most part, the same can be said for the Zortman and Landusky
Mine rocks, which also exhibit low neutralization potential. Data presented in Table 3.2-8A
of the Zortman and Landusky Mines DEIS (MDEQ and BLM 1995) show that, with the
exception of the amphibolite gneiss (which represents less than 7 percent of the Zortman
waste rock) and the Emerson Shale (representing less than 20 percent of the Landusky
waste rock), most lithologies have moderate to strong potential to generate acid, with NPR
ratios equal to or less than 1. The run-of-mine NNP at Zortman is -21.2 tons CaCO,/kton,
and at Golden Sunlight is less than -48 tons CaCO,/kton. By comparison, the run-of-mine
NNPforLeevilleis 13.5tons CaCO,/kton.

These results do not guarantee that oxidation would not occur at Leeville, but they do
indicate that most generated acidity would be neutralized.  The mining production
sequence proposed at the Leeville Project would result in mixing of waste rock mined from
three oredeposits; W. Leeville, Four Corners, and Turf. Because PAG rock associated with
each deposit is a minor fraction of each deposit, run-of-mine waste rock blending is
expected to achieve a high level of mixing that would minimize potential formation of
localized “hot spots”. During periods of production in PAG zones, Newmont hascommitted
to selective handling and encapsulation of reactive rock in PAG cells constructed in the
waste rock disposal facility. Newmont hasalsoadopted ane ngineering management plan
involving p lacement of waste rockonacompactedpadwithuseofawaterbalancecoverto
reduce oxidation that may occur, promote slow rates of unsaturated flow that optimize
neutralization reactions, andreduce formationof preferential, channelized flow. In addition,
placement of waste rock on a low permeability pad would enable Newmont to collect
seepagethatmightbeproduced.

The reviewer's suggestion that Leeville Project data should be evaluated using data from
other mines developed in different ore deposits and lithologies, each with its unique suite of
mineralization, alteration, and oxidation, and each with site-specific operational practices to
manage facilities designed to address very different climate conditions, is not scientifically
supportable.  If suitable data from mines developed in Nevada with similar operating
practices and site-specific conditions are available, comparison of that data with Leeville
Project data would be meaningful. For example, the comprehensive analysis for the Twin
CreeksMineinNevadaindicatesverylittlepotentialfor seepage to impactgroundwaterfrom
awaste rockwith8percent(definedasNNP<0)PAGplacedonanalluvialpad (Kempton et
al. 1997).

Methods of PAG identification and operational measures to ensure adequate blending and
appropriate handing at Leeville have been provided in Newmont's Corporate Waste Rock

Management Plan, 1995, modified to include performance standards and detailed
constructionspecifications. SeeLeevilleProjectMitigationPlan.

Responses

Response19-64

Commentnoted.

Response19-65

SeeResponse 1-7 and Response 19-63.

Response19-66

SeeResponse 19-56.
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Lrouncd trol and G

According 1o the DELS (p. 2-15), the concrate shaf? limer installed i eack shaft would be designed ta
prevent seepage infa the shafis. Also (DELS (p. 2-19). Should growndwater infTow ro shafts ocewr during
cosirinerion in velumes foe impeded shaff sinking acrvity, presee grouning fechrigues would be wed
i the upper plate rocks to seal fraviures and reduce inflow. This fechaique may be used jf excessive
growndwater inflows are encowntered during wrderground develapmens and minin I8

Hawever, elsewhere i the DELS (p, 2-46) it states that BLM hus derermined that o site-wide grouting
program is el a repsonebie eliemative for the proposed Leewille Profect. State-of practive deilling and
greaning fechnalagies are such that eocuraie placement of growd at the desired Tocatians would ro be
possiile. In adilition, the growt certain could be jeopardized by stresves induced by normal mining
pracices and sefsmic activine This woudd residt in an umaceeprable degree of risk to kman wafiry
(Herhert [298),

The referenced report was also reviewed and considered wogether with my knowledge of growting
procedures that have heen effectively utilized ta control groundwater flow at mines such as the Sl lwater
and East Boulder propects in Montana and elsewhere. Grouting has been proven 1o be a technical and
cost-effective solution m many cases to proundwater inflow concerms, and is currently widely vaed st
vars locations in the hardrock underground mining industry,

Herbert's report is more of an averview with some site-specific consideration of the Leewille Progect, and
is not a comprehensive or conclusive analysis typically performed for @ feasibility study level evaluation
{the term pre-feasibility study would be more appropriate for the evalustion performed), However, the
report dos point ol that there are both pros and cans for grouting, and does make the conclesion that
gronding could be considered as a passible metkod of coniralling groundiater on a regional seale where
the ensire stranigraphic sequence & considered and specific concerns could be addressed,

The report identifies conditions where grouting con be conssdered o moere or less effective or
appropriate, and provides a cursory comparison of those conditions Lo those at the Leeville project. Tt
shoudd be noted tha the repart concludes that i o aeinion. growing as a means of controlling water in

mining operations i a feasible method and it showld be perfirmed on @ reglonal seale working with all of
the mines within the fremd vather than one isolated eperation, Herberl's conelusion that grouting on the
Leeville project = nel advisable 15 based in his words on an wiknows degree of risk to honan safery and
an inknoww degres of long-term effectiveness in conrolling groundweier.

Recommendation; One of the purposes of an environmental impaet analysis i= 1o determine the degree 1o
which any measure might affect human safety and ensure long-term effectiveness. The Leeville DEIS
assumes that the least favorable result occurs with respect to “unknown" degrees of risk or effectiveness,
rather than making any meaningful evaluation of those deprees of risk or effectiveness, The DEIS should
undertake to more adequately evaloate the effectiveness of grouting ot Leeville and should incorporate
Herbert's recommendation that grouting on a regwonal seale, meluding such as the Gold Quarry mine,
should also be consudered. The serious and pervasive nature of the groundwater aathdrawal and
subsequent surfece water and wetlainds impacts thag will result from such actions warrants a much more
extensive analysit of this and connected actions in this regard,
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Thom and Jette Seal
_. PO, Box 6415

. Elko, NV 89802
April 29, 2002

Deb McFarlane

Leeville EIS Project Manager

Bureau of Land Management

Elko Field Office

3900 East ldaho Street

Elko, NV 89807

Comment on the Draft Leeville EIS

This letter and comment is in support of the "Proposed Action™ outlined in the submitted plan of
operations for the Leeville Project

Alternative A — is unsubstantiated and uniecessary, cousing increase in costs with negligible returns.

Alternative B — Backfilling the shafts are alse unnesessary. Concrete strengthens with age and the
concrete cap s 4 sound engineening approach to closure,

Alternative C. - Relocation of the waste stockpile to Sec 3, is nod o good idea. Mot only would it cost
meore, dus i transportation costs, but PAG waste at See 3, which is sl designed fos closurc of PAG
wastes, would require additional design, permitting and additional room, which is now being used for ore
storage not PAG waste for closure,

We ask the BLM to follow The US Congress's Laws regarding Mining,
The Mining and Minerals Policy Act of 1970 states: “The Congress declares that it is the continuing
policy of the Federal Government in the national interest to foster and gacodrage private enterprise in {1}

the development of economically sound and stable domestic mining, minerals, metal and mineral
reclamation indusires,”

Thank ¥You

Thy S0

Thom and beme Seal

Responses

Response19-67

See Response 1-2 andResponse 1-3.
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