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FINAL ENVIRONMENTAL IMPACT STATEMENT 

Permit/ID 
Number/ Manner Duty Spring Basin Source Owner Well of Use (Af/Year) Number 
Number 
R06951 Kobeh Valley SPR OTH 3.93 742 BLM 
R06952 Kobeh Valley UG3 OTH 3.93 -- BLM 
V01953 Kobeh Valley STR IRR 350 -- Bernard Damele 
V02781 Pine Valley STR IRR 112.33 -- Eureka Livestock Company 

204* Kobeh Valley UG STK Unk -- Unk 
310* Kobeh Valley UG STK Unk -- Unk 

SPR=Spring, STR=Stream, STK=Stockwater, UG=Underground (well), IRR = Irrigation, OTH = Other (wildlife),  
Unk=Unknown 
1 - The water right is associated with Roberts Creek; however, NDWR identified the right as a spring in their database. 
2 - The water right is associated with a gravel pit that has water within the pit. 
3 - The water right is associated with a well; however, NDWR identified the right as a spring in their database. 
* - Wells 204 and 310 appear to be used for stock watering and there are no water rights associated with these wells. 

3.2.3 Environmental Consequences and Mitigation Measures 

The Proposed Action and alternatives have the potential to impact surface water and ground 
water in the HSA. Potential water quantity impacts that may be associated with mining 
operations include the following: 1) reduction in surface and ground water quantity for current 
users and water-dependent resources from pit dewatering and production well withdrawals; 
2) impacts from flooding, erosion, and sedimentation associated with mine construction, 
operation, and closure activities; and 3) changes in aquifer productivity or surficial drainage 
patterns or the creation of open fissures at the land surface related to dewatering-induced 
subsidence. The analysis of the magnitude and significance of these potential water resource 
impacts in relation to the Proposed Action and alternatives are addressed in this section. Potential 
water quality impacts are discussed in Section 3.3.3. 

3.2.3.1 Significance Criteria 

Criteria for assessing the significance of potential impacts to the quantity of water resources in 
the HSA are described below. Impacts to water resources are considered to be significant if any 
of these criteria are predicted to occur as a result of the Proposed Action or the alternatives. 

3.2.3.1.1 Surface Water Quantity 

•  Modification or sedimentation of natural drainages resulting in increased area or 
incidence of flooding. 

•  Reduction in the flow of springs, seeps, or streams. Impacts are considered to be 
significant where the predicted ten-foot water table drawdown contour encompasses a 
spring, seep, or stream and where the surface water feature is determined to be 
hydraulically connected to the aquifer affected by drawdown.  

•  Diversion or consumptive use of ground water that adversely affects other (non-EML) 
water rights holders. This criterion includes flows to springs, seeps, or streams where 
existing beneficial water uses, as defined by state law, may be affected. 
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CHAPTER 3 AFFECTED ENVIRONMENT AND ENVIRONMENTAL CONSEQUENCES 

3.2.3.1.2  Ground Water Quantity 

•  Reduction of ground water levels that adversely affect water-supply, municipal, 
domestic, agricultural, or industrial wells caused by Project dewatering or post-mining pit 
lake development. Impacts are considered to be significant where the predicted ten-foot 
water table drawdown contour encompasses an existing well with an active water right 
and the well is hydraulically connected to the aquifer affected by drawdown. 

•  A long-term consumptive use of a water resource that does not provide for a beneficial 
use. 

•  Lowering of ground water levels that result in substantial land subsidence. For the 
purposes of this EIS, significant impacts are indicated where hydraulic parameters of the 
aquifer are substantially changed (such that aquifer productivity may be affected), where 
differential subsidence results in open fissures at the land surface, or if subsidence is 
great enough to change drainage directions or cause ponding. 

For this impact analysis, the area that is predicted to experience a decline in ground water 
elevation of ten feet or more as a result of mine dewatering and water production activities was 
selected as the area of primary focus regarding impacts to water resources. This is a commonly 
used approach for EISs in Nevada, in part because changes in ground water levels of less than 
ten feet generally are difficult to distinguish from natural seasonal and annual fluctuations in 
ground water levels. 

3.2.3.2 Assessment Methodology 

This section provides a summary of the methods used to evaluate the following: 1) the expected 
mine pit dewatering rates, 2) changes in ground water elevations and hydrographic basin water 
balances due to mining-related production well withdrawals and pit dewatering, and 3) the 
development and ultimate hydrologic conditions of the post-mining pit lake. 

3.2.3.2.1 Numeric Ground Water Flow Modeling 

A pair of nested three-dimensional numerical ground water flow models have been developed, 
calibrated, and utilized to estimate potential effects to ground water and surface water resources 
from the Proposed Action and No Action Alternative, and from the cumulative effects of 
historical dewatering and projected future dewatering and water production activities for this 
EIS. The nested models consist of a larger, regional-scale model (the Regional Model) that 
encompasses the entire HSA and a smaller, imbedded local-scale model (the Local Model) that is 
focused on the vicinity of the proposed open pit. The two models are “coupled” by representation 
of the same time-varying ground water stresses (boundary conditions) in both model domains. 
Interflow, Inc., prepared the Regional Model, and Montgomery & Associates, prepared the Local 
Model. A detailed explanation of the conceptual hydrogeologic model, numerical modeling 
approach and setup, steady-state and transient calibrations, sensitivity analyses, optimization, 
model coupling, and predictive usage of both the Regional and Local Models is presented in the 
technical report by Montgomery et al. (2010, Chapter 4). Additional supporting data, analysis, 
and documentation for the numerical models are presented in Bell (2008), Bell and Arai (2009), 
Interflow (2010), Montgomery & Associates (2010), and SRK (2008a). 
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Interflow and Montgomery & Associates conducted the ground water flow modeling using an 
enhanced version of the USGS numerical code MODFLOW (McDonald and Harbaugh 1984). 
The enhanced version, known as MODFLOW-SURFACT (HydroGeoLogic 1996), contains 
many improvements over MODFLOW, including more robust and accurate simulation 
capabilities for handling complex field conditions (such as large ground water elevation 
fluctuations, which result in drying and wetting of model grid cells). MODFLOW originally was 
designed to simulate flow through porous media. However, it is common practice for 
MODFLOW models to be used to simulate ground water flow in bedrock aquifers where flow 
through the rock mass is primarily controlled by interconnected fracture or solution networks 
that behave similarly to porous media flow at the scale of the model grid cells (D’Agnese et al. 
1997; Prudic et al. 1995). MODFLOW packages that were utilized in this analysis include the 
Interbed-Storage Package (Leake and Prudic 1991) to evaluate subsidence effects of dewatering 
and the LAK2 Package (Council 1999) to evaluate filling of the pit lake after mining. 

The Regional Model encompasses the entire HSA as shown in Figure 3.2.1. The Regional Model 
contains eight variable-thickness layers to simulate the vertical range extending from over 
10,000 feet amsl at the peaks of some of the HSA’s mountain ranges to zero feet amsl (mean sea 
level) at the base of the model. To provide better resolution where ground water stresses would 
be greatest, the model grid cell dimensions vary horizontally from 5,000 feet by 5,000 feet at the 
outer margins of the model to 1,000 feet by 1,000 feet in the vicinity of the proposed well field 
and open pit areas. The Regional Model was calibrated to include the following: 1) historic 
(circa 1955, presumed steady-state) water levels in each of the HSA basins, 2) the estimated 
agricultural pumping and observed changes in ground water levels in Diamond Valley between 
1956 and 2006, and 3) the results of six aquifer pumping tests conducted in carbonate bedrock 
and basin-fill deposits in Kobeh Valley as part of the baseline studies for this EIS 
(Interflow 2010). 

The Local Model domain is nested within the Regional Model and covers a rectangular area of 
approximately 28 square miles, which includes Mount Hope and extends roughly two miles to 
the north, west, and south and five miles to the east of the proposed open pit, as shown in 
Figure 3.2.1. The Local Model consists of 19 horizontal layers of different thickness spanning 
the vertical range from the top of Mount Hope (8,411 feet amsl) to zero feet amsl (mean sea 
level) at the base of the model. Horizontal grid cell dimensions range from 100 feet by 100 feet 
in the proposed open pit area to 800 feet by 800 feet along the edges of the Local Model. These 
refined grid cells in the Local Model, relative to the Regional Model, allow the Local Model to 
more accurately represent hydrologic features, such as fault zones and steep hydraulic gradients, 
well locations, open pit geometry, and ground water levels, in the proposed mining area. The 
Local Model was calibrated to observed 2009 water levels in the proposed open pit area, which 
were assumed to represent steady-state conditions, and to the measured transient responses to 
three aquifer pumping tests conducted in the open pit area dewatering test wells as part of the 
baseline studies for this EIS (Montgomery & Associates 2010). 

Transient, predictive Regional and Local Model simulations were developed to assess the 
potential water quantity impacts of the Proposed Action, No Action Alternative, and cumulative 
effects of historic dewatering and projected future dewatering and water management activities. 
Potential water quantity impacts due to the Partial Backfill Alternative were evaluated in a 
modeling assessment using the same methodologies as used for the Proposed Action, except 
modifying those parameters that would reflect the backfilling of the open pit (Montgomery & 
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Associates 2011). The Off-Site Transfer of Ore Concentrate for Processing Alternative would 
require the same mining-related production well pumping, pit dewatering, and water production 
activities, and would result in the same development of the pit lake, as the Proposed Action; 
therefore, the potential water quantity impacts of the Off-Site Transfer of Ore Concentrate for 
Processing Alternative and the Proposed Action are considered to be the same. Potential water 
quantity impacts due to the Slower, Longer Project Alternative were evaluated in a modeling 
assessment using the same methodologies as used for the Proposed Action, except modifying 
those parameters that would reflect a doubling of the mining and pumping time frames and a 
one-half decrease in the production field pumping rate (Interflow 2011). 

3.2.3.2.2 Modeling Scenarios 

The calibrated Regional Model was used to simulate a “No Action Alternative Scenario” and a 
“Cumulative Action Scenario,” both of which are identical for the historical time period from 
1955 through 2009, but differ for the predictive time period beginning in 2010. The modeling 
assumptions regarding anthropogenic ground water withdrawals during the predictive time 
period for the two scenarios are summarized as follows: 

No Action Alternative Scenario 

The No Action Alternative Scenario includes all of the relevant existing ground water 
withdrawals within the HSA, as outlined below. 

•  Consumptive use of ground water for agricultural irrigation in Diamond Valley continues 
at 2009 rates (34,630 gpm or 55,850 afy) through 2106, and then is reduced by 60 percent 
(to 13,850 gpm or 22,340 afy) for the remainder of the simulated time period to constrain 
the drawdown to approximately 300 feet bgs (Figure 3.2.15). The modeling of the future 
agricultural consumptive use in Diamond Valley as a step function is a more conservative 
assumption than using a monotonically declining curve, in terms of water consumption. It 
is entirely possible that future ground water use could continue at rates similar to the 
present until the currently available water supply (in the upper part of the aquifer tapped 
by the agricultural wells) is depleted. 

•  Consumptive use of ground water for agricultural irrigation in Kobeh Valley continues at 
2006 rates (1,800 gpm or 2,900 afy, at the Bobcat Ranch) through 2011 and then 
increases to 2,330 gpm (3,750 afy) at the Bobcat and 3F Ranches for the remainder of the 
simulated time period. 

•  Town of Eureka municipal water-supply pumping continues at 2006 rates (190 gpm or 
300 afy) throughout the simulated time period. 

•  Consumptive use of ground water at the Ruby Hill Mine continues at 2006 rates 
(280 gpm or 450 afy) through 2012 and then ceases. 

Cumulative Actions Scenario 

The cumulative actions scenario includes all of the assumed consumptive uses listed above for 
the No Action Alternative Scenario plus the following ground water withdrawals related to the 
Proposed Action. 
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•  Mine construction water supply is pumped from two wells in the proposed mining area at 
a combined rate of 300 gpm (480 afy) for one year (2011). 

•  Production well pumping for the proposed mining and milling operations in the Kobeh 
Valley Central Well Field (KVCWF) continue for 44 years; the amount of water 
extracted at the KVCWF varies yearly depending on the volume of water derived from 
open pit dewatering during mining, with the sum of the two water-supply sources 
equaling the total process-water demand of 7,000 gpm (11,300 afy) on an annualized 
average basis. 

•  Pit dewatering would continue for 32 years; and pit lake formation begins in Year 32. 

Historic pumping rates and projected future ground water withdrawals are summarized in 
Table 3.2-7 and shown on Figure 3.2.15. 

The Local Model was coupled to the Regional Model simulation of the Cumulative Action 
Scenario for the predictive time period beginning in 2010. Lateral boundary conditions for the 
Local Model (specified hydraulic heads) were derived from the Regional Model via an iterative 
process that is explained in Montgomery et al. (2010). The Local Model was used to estimate the 
following: 

•  Passive ground water inflow rates to the mine open pit during the 32-year mining period; 

•  Pit lake formation (filling time, final lake stage) after dewatering ceases; 

•  The ground water inflow and outflow component(s) of the pit lake water balance; 

•  Whether the pit lake would act as a hydrologic sink for ground water or as a through-flow 
system; and 

•  Ground water stresses from open pit dewatering and pit lake development, which feed 
back into the Regional Model to complete the model coupling process. 

3.2.3.2.3 Pit Dewatering and Water Supply Pumping 

The open pit excavation is planned to commence late in the construction phase, with one year 
of pre-production followed by 32 years of production. Upon completion, the open pit would 
extend downward approximately 2,550 feet bgs and would cover an area of approximately 730 
acres. Existing ground water levels near the center of the proposed open pit are approximately 
300 feet bgs; therefore, a ground water drawdown of approximately 2,250 feet would be required 
during mining operations to lower the ground water level to below the ultimate open pit bottom. 
Inflowing ground water would be pumped from sumps in the pit and removed for consumptive 
use in the mining and milling process. The results of the numerical ground water modeling 
indicate that the open pit dewatering requirements under the Proposed Action (and the Partial 
Backfill Alternative and the Off-Site Transfer of Ore Concentrate for Processing Alternative) 
would range from approximately 60 to 460 gpm (100 to 750 afy) on an average annual basis, as 
listed in Table 3.2-7 and shown on Figure 3.2.15. 
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Table 3.2-7: Summary of Historic Pumping and Estimated Future Pumping and 
Dewatering Requirements 

Partial Backfill No Action Alternative Proposed Action Alternative 
Project Calendar Net Agricultural Pumping (gpm)2 

Year Year1 3 KVCWF Pit KVCWF Pit Other Pumping Inflow4,5 Pumping Inflow4 
Diamond Kobeh (gpm) Total (gpm) (gpm) (gpm) (gpm)Valley Valley 

 1955 510 0 510 0 0 0 0 0
510 -

1956 - 2009 510 - 40,830 0 - 1,800 41,450 70 - 470 0 0 0 0
 2010 34,630 1,780 36,410 470 0 0 0 0
0 2011 34,630 1,780 36,410 470 0 300 0 300
1 2012 34,630 2,330 36,960 470 6,940 60 6,940 60
2 2013 34,630 2,330 36,960 190 6,910 90 6,910 90
3 2014 34,630 2,330 36,960 190 6,930 70 6,930 70
4 2015 34,630 2,330 36,960 190 6,820 180 6,820 180
5 2016 34,630 2,330 36,960 190 6,860 140 6,860 140
6 2017 34,630 2,330 36,960 190 6,850 150 6,850 150
7 2018 34,630 2,330 36,960 190 6,840 160 6,840 160
8 2019 34,630 2,330 36,960 190 6,690 310 6,690 310
9 2020 34,630 2,330 36,960 190 6,800 200 6,800 200

10 2021 34,630 2,330 36,960 190 6,780 220 6,780 220
11 2022 34,630 2,330 36,960 190 6,750 250 6,750 250
12 2023 34,630 2,330 36,960 190 6,750 250 6,750 250
13 2024 34,630 2,330 36,960 190 6,750 250 6,750 250
14 2025 34,630 2,330 36,960 190 6,750 250 6,750 250
15 2026 34,630 2,330 36,960 190 6,750 250 6,750 250
16 2027 34,630 2,330 36,960 190 6,640 360 6,640 360
17 2028 34,630 2,330 36,960 190 6,640 360 6,640 360
18 2029 34,630 2,330 36,960 190 6,640 360 6,640 360
19 2030 34,630 2,330 36,960 190 6,640 360 6,640 360
20 2031 34,630 2,330 36,960 190 6,640 360 6,640 360
21 2032 34,630 2,330 36,960 190 6,610 390 6,610 390
22 2033 34,630 2,330 36,960 190 6,610 390 6,610 390
23 2034 34,630 2,330 36,960 190 6,610 390 6,610 390
24 2035 34,630 2,330 36,960 190 6,610 390 6,610 390
25 2036 34,630 2,330 36,960 190 6,610 390 6,610 390
26 2037 34,630 2,330 36,960 190 6,540 460 6,540 460
27 2038 34,630 2,330 36,960 190 6,540 460 6,540 460
28 2039 34,630 2,330 36,960 190 6,540 460 6,540 460
29 2040 34,630 2,330 36,960 190 6,540 460 6,540 460
30 2041 34,630 2,330 36,960 190 6,540 460 6,540 460
31 2042 34,630 2,330 36,960 190 6,580 420 6,580 420
32 2043 34,630 2,330 36,960 190 6,580 420 6,580 420
33 2044 34,630 2,330 36,960 190 7,000 180 7,000 0

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



Project 
Year 

Calendar 
Year1 

No Action Alternative Proposed Action Partial Backfill 
Alternative 

Net Agricultural Pumping (gpm)2 
3 Other

(gpm) 

KVCWF 
Pumping 

(gpm) 

Pit 
Inflow4,5 

(gpm) 

KVCWF 
Pumping 

(gpm) 

Pit 
Inflow4 

(gpm)
Diamond 

Valley 
Kobeh 
Valley Total 

34 2045 34,630 2,330 36,960 190 7,000 180 7,000 0
35 2046 34,630 2,330 36,960 190 7,000 180 7,000 0
36 2047 34,630 2,330 36,960 190 7,000 170 7,000 0
37 2048 34,630 2,330 36,960 190 7,000 170 7,000 0
38 2049 34,630 2,330 36,960 190 7,000 170 7,000 0
39 2050 34,630 2,330 36,960 190 7,000 160 7,000 0
40 2051 34,630 2,330 36,960 190 7,000 160 7,000 0
41 2052 34,630 2,330 36,960 190 7,000 160 7,000 0
42 2053 34,630 2,330 36,960 190 7,000 160 7,000 0
43 2054 34,630 2,330 36,960 190 7,000 150 7,000 0
44 2055 34,630 2,330 36,960 190 7,000 150 7,000 0

2056 - 2105 34,630 2,330 36,960 190 0 150 - 120 0 0 
2106 - end 13,850 2,330 16,180 190 0 120 - 60 0 0 

1Calendar years used for numerical ground water flow model simulations; actual startup dates for the Proposed Action or Partial  
Backfill Alternative would depend on BLM and NDEP authorizations.  
2Net agricultural pumping means net consumptive loss when referring to irrigation withdrawals. Average annual flow rate in 
gpm, rounded to nearest ten gpm.  
3 Includes Town of Eureka municipal water-supply pumping and Ruby Hill Mine pumping.  
4 Pit inflow value for Project Year Zero is local mine-area pumping for construction water. 
5 Pit inflow values after Project Year 32 are passive ground water inflows permanently lost to pit lake storage and/or evaporation  
from the lake’s surface. 

In addition to open pit dewatering, the Proposed Action (and the Partial Backfill Alternative and 
the Off-Site Transfer of Ore Concentrate for Processing Alternative) would also involve 
pumping from the KVCWF for mining and milling water supply starting in 2012 and continuing 
for 44 years. The water-supply pumping was simulated from ten wells located along the well 
field corridor in central Kobeh Valley, as shown in Figure 3.2.1. Approximately ten percent of 
the total well field production was withdrawn from simulated wells in carbonate bedrock, 
whereas the remaining 90 percent was withdrawn from simulated wells in the basin-fill aquifer 
(Montgomery et al. 2010). The simulated KVCWF total production during the planned 44 years 
of operation ranged from 6,540 to 7,000 gpm (10,550 to 11,300 afy) on an average annual basis, 
as listed in Table 3.2-7 and shown on Figure 3.2.15. 

The assessment of cumulative impacts associated with the proposed mine dewatering and 
KVCWF pumping include an evaluation of the total drawdown from all past, present, and 
reasonably foreseeable future mine dewatering, production well pumping, and other withdrawals 
of ground water for consumptive use. This includes the following: 1) historic pumping for 
agricultural irrigation in Diamond and Kobeh Valleys and continuing through the present; 2) 
projected future ground water withdrawals for agricultural irrigation, municipal water supply and 
mining and milling uses by other mines within the HSA; and 3) projected future dewatering and 
KVCWF pumping requirements for the Proposed Action. 
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3.2.3.2.4 Evaluation of Impacts to Ground Water Levels 

The method used for calculating ground water drawdown for the Proposed Action, No Action 
Alternative, and cumulative effects assessment are described in detail in Montgomery et al. 
(2010). Briefly, the predicted water-table drawdown for the No Action Alternative was 
calculated by subtracting the No Action Alternative Scenario predicted water-level elevations at 
a certain time in the future (approximately 2055) from the simulated water-level elevations at the 
end of 2009 (Figure 3.2.16), thus illustrating only the predicted future drawdown relative to 
existing conditions. The predicted water-table drawdown for the cumulative effects assessment 
was calculated by subtracting the Cumulative Action Scenario predicted water-level elevations at 
a certain time in the future from the simulated water-level elevations in 1955, thus relating the 
simulated historic drawdown and the predicted future drawdown to pre-development conditions 
(Figure 3.2.11). The predicted water-table drawdown for the Proposed Action was calculated by 
subtracting the simulated No Action Alternative Scenario water-level elevations from the 
Cumulative Action Scenario water level elevations at the same point(s) in time in the future. By 
using this methodology, the predicted results for the Proposed Action do not include the 
simulated changes to ground water elevations that have occurred in the HSA due to the historic 
pumping and ground water consumption that occurred between 1955 and the end of 2009, which 
are shown in Figure 3.2.17. Hence, the baseline condition used as the reference for comparison 
of the Proposed Action and the alternatives is the simulated existing ground water elevations at 
the end of 2009, whereas for the cumulative analysis the baseline condition is the estimated pre-
development steady-state ground water elevations that existed in 1955. 

A ten-foot drawdown contour has been used in the analysis as the reference point for 
determining potential impacts. The use of a numeric flow model to project potential 
drawdown at magnitudes of less than approximately ten percent of the local magnitude of 
drawdown becomes progressively uncertain as the threshold for drawdown prediction 
decreases. While the numeric model produces values of drawdown to small fractions of a 
foot, extrapolated over vast distances (the entire model domain), the numbers at this level 
of precision become an artifact of numeric processes rather than a representation of a 
physical reality. This is due to physical and mathematical simplifications necessary to 
model the regional flow system. While there is no standardized way of determining a 
reporting threshold, the value of ten feet is believed to be commensurate with the predictive 
qualities and uncertainties associated with this particular model. It is acknowledged that 
lesser degrees of drawdown can have impacts, however, modeling in this complex geologic 
setting has its limitations, and to report modeling results to very small thresholds would 
project a false level of model utility. 

In addition, the magnitude, timing, and areal extent of drawdown was evaluated by analyzing the 
model simulation results at eight selected time intervals that represent the projected conditions at 
the end of the proposed mining/milling operations (in 2055) and at ten, 30, 50, 100, 200, 300, 
and 400 years after KVCWF pumping ceases under the Proposed Action. 
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3.2.3.3 Proposed Action 

3.2.3.3.1 Surface Water Resources 

Erosion, Sedimentation, and Flooding within Drainages 

The Project would require the alteration or diversion of existing natural drainages and washes 
that contain surface flow during the infrequent periods of high rainfall and snowmelt from the 
Roberts Mountains and at Mount Hope. All of the planned storm water diversion structures are 
designed to carry estimated peak flows of a 100-year, 24-hour storm event, with additional 
capacity to safely pass the inflow design flood peak flow during operations and at closure. 

Surface disturbance generally causes an increase in erosion. Therefore, sediment from increased 
erosion may be transported to and accumulate in the local surface drainages. During mine 
operation, standard erosion prevention and maintenance procedures (see Section 2.1.7.4) would 
reduce impacts to less than significant levels. 

Small drainages affected by roads and small facility structures would be returned to their natural 
condition during reclamation. Permanent drainage alterations around the open pit, TSFs, and 
WRDFs would consist of open channels and berms. Such features would be left in place and 
reclaimed using revegetation or rock lining for stability and elimination of long-term 
maintenance under post-closure conditions. 

� Impact 3.2.3.3-1: Grading, earth moving, diversion of drainages, and placement of fill 
could accelerate erosion and sedimentation, and alter surface water flood runoff patterns 
during mining and post-closure. 

Significance of the Impact: The impact is not considered significant. 

No mitigation is proposed for this impact; see Section 3.1.1 for a general discussion 
of significance and the development of mitigation measures. 

Effects of Ground Water Drawdown on Streams, Springs, and Surface Water Resources 

Dewatering would be required in the open pit during the mining phase of the Project. The open 
pit dewatering would be achieved with in-pit sumps and, if necessary, horizontal drains and 
perimeter wells would also be used. The average pit inflow rate is estimated to range between 60 
to 460 gpm (100 to 750 afy), commencing in Year 1 of the Project and continuing through 
Year 32, as shown in Table 3.2-7. In addition, ground water pumping in the KVCWF area for 
process-water supply would be achieved with high capacity production wells completed in the 
basin-fill and carbonate bedrock aquifers. The average total combined pumping rate of the well 
field is estimated to range between 6,540 to 7,000 gpm (10,550 to 11,300 afy), commencing in 
Year 1 of the Project (2012) and continuing through Year 44 (2055), as shown in Table 3.2-7. 
The open pit dewatering activities and KVCWF pumping would lower (draw down) the water 
table in the vicinity of those facilities. The predicted maximum drawdown in the bedrock of the 
open pit area is approximately 2,250 feet, whereas in central Kobeh Valley, the predicted 
maximum drawdown is approximately 120 feet near the center of the well field after 44 years of 
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pumping. This section investigates the potential for drawdown of the water table to affect surface 
water flow in certain streams and springs. 

Figure 3.2.18 shows, graphically, the results of the numerical ground water flow model 
expressed as water table drawdown contours at the end of the mining and milling operations 
under the Proposed Action. This figure illustrates areas where the water levels are predicted to 
decrease over time, in comparison to the existing baseline ground water elevations at the end of 
2009, due solely to the Proposed Action. By the end of the mining and milling operations (in 
2055), two distinct drawdown areas are predicted to develop: one area centered on the open pit 
and the other area surrounding the KVCWF wells. These ground water modeling results indicate 
that the ground water would be drawn down by more than ten feet at 12 spring locations and at 
one perennial stream segment (Roberts Creek) at the end of the mining and milling operations. 
In addition, three of these springs (619, 639, and 646) would also be directly affected by the 
construction of Project components. The ground water level is not expected to be drawn down 
by more than ten feet at any other spring or perennial stream segment at the end of 
mining/milling operations. Ten of the potentially affected springs (Table 3.2-8) and the perennial 
stream segments appear to be associated with water rights, as listed in Table 3.2-6. There are no 
PWRs within the ten-foot drawdown. In addition, springs that have not been identified as having 
PWRs, but may have sufficient flows (1,800 gallons per day [gpd]) to support a PWR claim 
could be affected. Impacts to surface water resources could occur in areas with less than ten 
feet of predicted drawdown. The ground water modeling is less precise at predicting 
ground water changes at levels less than ten feet, particular in areas distant from the 
pumping sources, as such, using the hydrologic model to predict drawdown to a level less 
than ten feet does not represent the best science. It should be noted that the plotted spring 
locations in Figure 3.2.18 and other figures showing drawdown were obtained from various 
sources, as described in Section 3.2.2.3.2, whereas the water rights locations were derived from 
NDWR files. Both data sets appear on the figures; however, it should be understood that a single 
spring may be represented by more than one point; its actual location and in addition one or more 
associated water rights locations. 

Table 3.2-8: Springs that May be Affected by Project Activities 

Spring Flow Spring Name Basin Use Number (gpm) 

578 Unnamed Spring Kobeh Valley -- Livestock, Wildlife, and Wild Horses 
583 Unnamed Spring Pine Valley -- Livestock, Wildlife, and Wild Horses 
587 Unnamed Spring Kobeh Valley -- Livestock, Wildlife, and Wild Horses 
592 Unnamed Spring (OT-2)* Pine Valley 9.03 Livestock, Wildlife, and Wild Horses 
597 Garden Spring Pine Valley <0.1 Livestock, Wildlife, and Wild Horses 
600 Unnamed Spring Kobeh Valley -- Livestock, Wildlife, and Wild Horses 
601 Unnamed Spring Kobeh Valley -- Livestock, Wildlife, and Wild Horses 
604 Unnamed Spring Diamond Valley <0.1 Livestock, Wildlife, and Wild Horses 
605 Unnamed Spring Kobeh Valley -- Livestock, Wildlife, and Wild Horses 
608 Unnamed Spring Kobeh Valley -- Livestock, Wildlife, and Wild Horses 
609 Unnamed Spring (OT-5)* Pine Valley -- Livestock, Wildlife, and Wild Horses 
610 Unnamed Spring (OT-3)* Pine Valley 1.53 Livestock, Wildlife, and Wild Horses 
612 McBrides Spring* Diamond Valley 1.8 Livestock, Wildlife, and Wild Horses 
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Spring Flow Spring Name Basin Use Number (gpm) 

617 Unnamed Spring Kobeh Valley -- Livestock, Wildlife, and Wild Horses 
619 Mount Hope Spring* Diamond Valley 0.03 Livestock, Wildlife, and Wild Horses 
630 Unnamed Spring (OT-8)* Kobeh Valley 6.97 Livestock, Wildlife, and Wild Horses 
634 Farrington Spring Kobeh Valley <1 Livestock, Wildlife, and Wild Horses 
639 Zinc Adit Diamond Valley 8 Livestock, Wildlife, and Wild Horses 
641 Unnamed Spring (OT-7)* Kobeh Valley 2.36 Livestock, Wildlife, and Wild Horses 
646 Unnamed Spring (SP-7) Diamond Valley -- Livestock, Wildlife, and Wild Horses 
721 Mud Spring* Kobeh Valley <1 Livestock, Wildlife, and Wild Horses 
742 Lone Mountain Spring Kobeh Valley -- Livestock, Wildlife, and Wild Horses 

* Indicates a spring that is likely to be perennial. 

After dewatering ceases, the ground water would begin to recover in the open pit area. Similarly, 
ground water in the basin-fill and bedrock aquifers of Kobeh Valley would begin to recover 
when production water pumping in the KVCWF ceases (Year 42). The limits of ground water 
drawdown surrounding the open pit and KVCWF would continue to expand in the perimeter 
areas after open pit dewatering and production well pumping cease, as the open pit and 
dewatered portions of the aquifers fill with ground water that is derived from storage as well as 
natural recharge. Due to aquifer geometry and heterogeneity, the rate and ultimate extent of 
continued lateral expansion of drawdown would not be the same in all directions. Figure 3.2.19 
shows the simulated ten-foot water table drawdown contours at ten, 50, 100, 150, 200, 250, 300, 
350, and 400 years of post-Project recovery, and illustrates the composite maximum-extent-of-
drawdown used in this analysis. The boundary of the maximum-extent-of-drawdown 
encompasses all of the areas that are predicted to experience more than ten feet of drawdown at 
any time in the future due to the Proposed Action. In the vicinity of Mount Hope, the maximum 
extent of the ten-foot drawdown contour is approximately one mile beyond its location at the end 
of the mining and milling operations, whereas for the area surrounding the KVCWF, the 
difference generally is much less (on the order of 0.1 mile) beyond the ten-foot drawdown 
contour at the end of active pumping. 

The maximum extent of the ten-foot drawdown contour encompasses 22 springs, two perennial 
stream segments (Roberts Creek and Henderson Creek), and portions of four intermittent and 
ephemeral stream drainages (Coils Creek, Rutabaga Creek, U’ans-in-dame Creek, and Garden 
Pass Creek), as shown in Figure 3.2.20. As discussed in Section 3.2.2.3.1, the stream reaches and 
springs located in this area can be characterized as either intermittent, ephemeral, or perennial. 
Intermittent and ephemeral stream reaches and spring sites flow only during or after wet periods 
in response to rainfall or snowmelt runoff events. By definition, these surface waters are not 
controlled by discharge from the regional ground water system. During the low flow period of 
the year (late summer through fall), intermittent and ephemeral stream reaches and springs 
typically would be dry. 

In contrast, perennial stream segments and springs generally flow throughout the year. Flows 
observed during the wet periods, which typically extend from spring through early summer, 
include a combination of surface runoff and ground water discharge, whereas flows observed 
during the low-flow period are sustained entirely by discharge from the ground water system. If 
the flow in these stream segments and springs relies on the aquifer that is being dewatered, a 
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reduction of ground water levels from mine-induced drawdown could reduce the ground water 
discharge to perennial stream segments or springs. The Pete Hanson Decree adjudicates all 
stream waters tributary to both Pete Hanson and Henderson Creek. The decree grants water 
rights subject to restrictions on points of diversion, season of use, and total duty. Additional 
surface water resources that are covered by water rights, and not subject to the Pete 
Hanson Decree, include Roberts Creek and springs in Kobeh Valley. Potential adverse 
effects to water rights from the Project would be mitigated under NDWR jurisdiction. The 
BLM would not address or mitigate impacts to water rights. 

Of the 22 potentially impacted springs, six appear to be associated with water rights 
(Table 3.2-6) and at least eight are considered perennial (Table 3.2-8). The identified potentially-
impacted perennial springs are all located at high elevations in the Roberts Mountains and on the 
flanks of Mount Hope, and within approximately four miles of the proposed open pit. The source 
of these springs is believed to be the fractured bedrock aquifer, which receives recharge from the 
higher elevations as infiltration of snowmelt and rainfall. 

Surface water flow in Roberts Creek, located approximately 6.5 miles west of the proposed open 
pit, is fed by springs that flow into Roberts Creek or its tributaries. The upper spring-fed 
segments of Roberts Creek generally flow throughout the year, and as with other springs in the 
upper elevations of Roberts Mountain, the springs within the drawdown area that feed those 
segments are believed to originate in areas of localized, perched ground water that are not 
hydraulically interconnected with the regional ground water system. It is also possible that 
geologic block faulting has compartmentalized the ground water flow at some of these spring 
sites so that they would be isolated from mine-induced drawdown, but there is no available 
evidence to define such conditions if they exist. For the purposes of this analysis, it was 
conservatively assumed that all of the springs located in the area projected to experience ten 
feet or more of drawdown are interconnected with the regional ground water system and 
potentially could be impacted due to water-table lowering attributable to the Proposed Action. 

Surface flow in Roberts Creek diminishes below the confluence of its upper three forks, where 
the creek enters a small limestone canyon for approximately one mile and then opens into a 
broad alluvial channel after the stream exits the mountain valley. It is assumed that stream flow 
in that reach potentially could be impacted due to water-table lowering attributable to the 
Proposed Action because the simulated ground water drawdown is greater than ten feet beneath a 
perennial segment of Roberts Creek. 

Surface water flow in the South Fork of Henderson Creek, located approximately three miles 
northwest of the proposed open pit, is perennial and is believed to be sustained by both perennial 
and non-perennial springs in headwater drainages that feed into the creek. Year-round flow 
occurs along at least a two-mile segment of the South Fork of Henderson Creek and ceases near 
its confluence with the North Fork of Henderson Creek, where all of the surface water flow 
infiltrates into the stream bed. Then approximately ten miles downgradient, the flow resurfaces, 
where it is used for irrigation. It is assumed that stream flow in that reach potentially could be 
impacted due to water table lowering attributable to the Proposed Action because the simulated 
ground water drawdown is greater than ten feet beneath a perennial segment of the South Fork of 
Henderson Creek. The other streams in the HSA are either located outside of the maximum-
extent-of-drawdown induced by the Proposed Action, or are intermittent or ephemeral streams 
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that would not be expected to be significantly impacted by mine-related dewatering and KVCWF 
pumping. 

The actual impacts to individual stream reaches or springs would depend on the source of ground 
water that sustains the flow (perched or hydraulically isolated aquifer versus regional ground 
water system) and the actual extent of mine-induced drawdown that occurs in the area. The 
interconnection (or lack thereof) between surface water features and deeper ground water sources 
is controlled in large part by the specific hydrogeologic conditions that occur at each site. 
Considering the complexity of the hydrogeologic conditions in the region and the inherent 
uncertainty in numerical modeling predictions relative to the exact areal extent of a predicted 
drawdown area, it is not possible to conclusively identify specific stream segments or springs 
that would or would not be impacted by future mine-induced ground water drawdown; however, 
for the springs nearest to the open pit, flows would be reduced or eliminated in perpetuity. 

If the Project is approved, EML would be required to monitor surface and ground water to assess 
the extent of drawdown from open pit dewatering and ground water production over time and the 
potential effects to surface and ground water resources in the vicinity of the Project. EML’s 
proposed monitoring program is outlined in Section 2.1.15 and Appendix C of this EIS. 

� Impact 3.2.3.3-2: The ground water drawdown under the Proposed Action is predicted to 
be more than ten feet for two perennial stream segments (Roberts Creek and South Fork 
of Henderson Creek) and at 22 perennial or potentially perennial spring sites 
(Table 3.2-8) for varying periods of time up to at least 400 years after the end of the 
mining and milling operations. Other individual streams and springs outside of the 
model predictions could also be impacted. 

Significance of the Impact: The impacts are potentially significant at the two stream 
segments and 22 springs discussed above. Although significant impacts are not predicted 
to occur in the other individual streams or springs in the HSA due to the Proposed 
Action, the uncertainty of predicting impacts to streams and springs indicates a need for 
operational monitoring and mitigation measures to be implemented. If monitoring, 
which has been incorporated into the mitigation measure, indicates that there are 
reduced flows in perennial stream segments that the BLM determines can be attributed to 
the mining operation, then specific mitigation would be implemented, as described 
below. Potential adverse effects to surface water rights would be mitigated under 
NDWR jurisdiction. 

� Mitigation Measure 3.2.3.3-2a: Specific mitigation for the two perennial stream 
segments and 22 perennial or potentially perennial spring sites are outlined in 
Table 3.2-9. Figure 3.2.21 shows the anticipated location for the components of the 
facilities necessary to implement the mitigation measures outlined in Table 3.2-9. 
Implementation of any of the specific mitigation outlined in Table 3.2-9 for springs 
located on private land would be subject to the authorization of the private land 
owner. The site-specific evaluation of the effectiveness of this specific mitigation for 
each identified surface water resource within the mine-related ground water 
drawdown area is presented in Table 3.2-9. The site-specific measures include one 
or more methods identified in Mitigation Measure 3.2.3.3-2b. Similar methods (as 
identified in Table 3.2-9) would also be applied to streams and springs not identified 
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in this analysis, if monitoring indicates that there are impacts that the BLM 
determines can be attributed to the mining operation. Implementation of the 
mitigation outlined in Table 3.2-9 would result in up to approximately 37.2 acres of 
additional surface disturbance associated with road and pipeline construction and 
maintenance, as well as the need for approximately 302 acre-feet of water that would 
at least initially come from EML’s existing water rights if additional water rights 
have not yet been secured. This specific mitigation would be implemented, as 
determined by the BLM, based on the results of the monitoring that is also outlined 
in this mitigation measure. EML would implement the water monitoring provisions 
outlined in Section 2.1.15 and Appendix C to track the drawdown associated with the 
open pit dewatering and ground water production activities. In addition, EML would 
periodically update the ground water flow model as determined by the BLM. EML would 
be responsible for monitoring and annual reporting of changes in ground water levels and 
surface water flows prior to and during operation, and for a period of up to 30 years in the 
post mining and milling phase. The reports would be in a format and with a content 
that is acceptable to the BLM. The monitoring outlined in Appendix C and required 
in this mitigation measure would be used to document the effectiveness of the 
implemented specific mitigation activities. In addition, the BLM has the ability to 
require the implementation of additional mitigation measures if the initial 
implementation is unsuccessful. 

� Mitigation Measure 3.2.3.3-2b: If monitoring (Mitigation Measure 3.2.3.3-2a) indicates 
that flow reductions of perennial surface waters are occurring and that these reductions 
are likely the result of mine-induced drawdown, the following measures would be 
implemented: 

1.  The BLM would evaluate the available information and determine whether 
mitigation is required. 

2.  If mitigation would be required by the BLM, then EML would be responsible for 
preparing a detailed, site-specific plan to enhance or replace the impacted 
perennial water resource(s). Potential adverse effects to water rights from the 
Project would be mitigated under NDWR jurisdiction, as well as potential need 
for additional BLM permit acquisition activities and NEPA analysis. The 
mitigation plan would be submitted to the BLM identifying the excess amount of 
drawdown or drawdown impacts to surface water resources. Mitigation would 
depend on the actual impacts, site-specific conditions, and historical use and 
could include a variety of measures (e.g., flow augmentation, on-site or off-site 
improvements). Methods to enhance or replace the impacted perennial water 
resources include, but are not limited to, the following: 

•  Modification, including cessation, of pumping distribution in the water 
supply well field; 

•  Injection to confine the drawdown cone; 
•  Installation of a water-supply pump in an existing well (e.g., monitoring 

well); 
•  Installation of a new water production well; 
•  Piping from a new or existing source; 
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•  Installation of a guzzler; 
•  Enhanced development of an existing seep or spring to promote additional 

flow;
 •  Water hauling; 

•  Removal of piñon-juniper in impacted watersheds; or 
•  Fencing or other protective measures for an existing seep to maintain flow. 

3.  An approved site-specific mitigation plan would be implemented followed by 
monitoring and reporting to measure the effectiveness of the implemented 
measures.  

� Mitigation Measure 3.2.3.3-2c: The numerical ground water flow modeling indicates 
that some impacts to springs may occur after the end of mining and milling operations, 
when some of the operational measures described above may not be available. For the 
post-Project delayed impacts of drawdown, the ground water flow model would be 
updated during the closure process consistent with regulations and policies using the 
accumulated field data for pumping rates, consumptive use, and observed drawdown 
within the HSA to re-evaluate projected drawdown that would occur after the end of 
mining and milling operations. If the BLM determines that the Project impacts perennial 
stream segments or springs in this post-operational phase, mitigation consisting of one or 
both of the following measures would be required: 

1. Installation of a well and pump at affected stream or spring locations to restore the 
historic yield of the affected surface water resource.  

2. Posting of an additional financial guarantee to provide for potentially affected water 
supplies in the future. 

� Effectiveness of Mitigation and Residual Effects: Mitigation would be designed to 
address the specific spring or surface water that is affected, which enhances the 
effectiveness of the mitigation. In addition, a variety of approaches to mitigation can be 
used within these measures to achieve the objective. These mitigation measures are 
expected to be effective because the mitigation measures are specifically intended to 
directly address the impact by restoring or enhancing surface flows, and because the 
measures would be reviewed and addressed by the BLM. The effectiveness of Mitigation 
Measure 3.2.3.3-2c, if implemented, is less certain since it would be many decades in the 
future. If initial implementation was not successful, the BLM may require 
implementation of additional measures. The feasibility and success of mitigation would 
depend on site-specific conditions and details of the mitigation plan. However, this type 
of mitigation has been proven to be effective and if measures used in Mitigation 
Measure 3.2.3.3-2b are implemented, then the measure should be effective at mitigating 
the impacts from reduced surface water flows. Over a long period of time (tens to 
hundreds of years) the effects to most surface water flows would diminish; however, for 
the springs nearest to the open pit, flows would be reduced or eliminated in perpetuity. 
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Table 3.2-9: Surface Water Resources Specific Mitigation 

Spring 
Number 

Spring 
Name 

Flow 
(gpm)1 

Site Characteristics 
(as of the 2011 Site 

Visit) 

Associated 
Riparian/ 
Wetland 

Vegetation 
(acres)2 

General 
Use 

Mitigation 
Trigger 

Contingency 
Mitigation Plan 

Effectiveness of Site-
Specific Mitigation 

Plan 

New Disturbance From 
Mitigation 

Implementation3 (acres-
approximate) and 

Affected Resources 

578 

Unnamed 
Spring 

74.20 This site is an 
emergent spring 
with water flowing 
from the hillside 
rocks 100 feet 
upstream to Roberts 
Creek. This site 
supports a diverse 
riparian vegetation 
community  

0.120 Water 
supply for 
wildlife, 
livestock, 
and wild 
horses. 

Reduction of 
flow coincident 
with a reduction 
in ground water 
levels in this 
area, as 
determined 
from ground 
water 
monitoring. 

SSMM-1: Pipe 
water along an 
existing road, 
approximately 7.1 
miles long, from 
the Project water 
supply at a 
sustained rate of 
approximately 70 
gpm. 

The mitigation plan 
for SSMM-1 would be 
highly effective at 
maintaining habitat 
diversity and would 
provide a perennial 
water supply for 
livestock, wildlife, and 
wild horse uses, as 
well as flows for 
existing downstream 
irrigation uses. 

Up to approximately 8.6 
acres of new surface 
disturbance for the 
installation and 
maintenance of the water 
pipeline. This surface 
disturbance would result 
in a loss of vegetation 
and associated wildlife 
habitat, including a 
limited amount of 
preliminary priority 
habitat for greater sage-
grouse, air quality 
impacts, and potential 
impacts to cultural 
resources. 

583 

Unnamed 
Spring 

5.62 This site is a seep 
within a channel 
producing flow 
down gradient from 
the source. This site 
supports a riparian 
vegetation 
community.  

0.030 Water 
supply for 
wildlife 
and wild 
horses 
with 
limited 
livestock 
use. 

Reduction of 
flow coincident 
with a reduction 
in ground water 
levels in this 
area, as 
determined 
from ground 
water 
monitoring. 

SSMM-2: Pipe 
water along an 
existing road, 
approximately 5.5 
miles long, from 
the Project water 
supply at a 
sustained rate of 
approximately five 
gpm. 

The mitigation plan 
for SSMM-2 would be 
highly effective at 
maintaining habitat 
diversity and would 
provide a perennial 
water supply for 
livestock, wildlife, and 
wild horse uses, as 
well as flows for 
existing downstream 
irrigation uses. 

Up to approximately 6.7 
acres of new surface 
disturbance for the 
installation and 
maintenance of the water 
pipeline. This surface 
disturbance would result 
in a loss of vegetation 
and associated wildlife 
habitat, including a 
limited amount of 
preliminary priority 
habitat for greater sage-
grouse, air quality 
impacts, and potential 
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Spring 
Number 

Spring 
Name 

Flow 
(gpm)1 

Site Characteristics 
(as of the 2011 Site 

Visit) 

Associated 
Riparian/ 
Wetland 

Vegetation 
(acres)2 

General 
Use 

Mitigation 
Trigger 

Contingency 
Mitigation Plan 

Effectiveness of Site-
Specific Mitigation 

Plan 

New Disturbance From 
Mitigation 

Implementation3 (acres-
approximate) and 

Affected Resources 
impacts to cultural 
resources. 

587 

Unnamed 
Spring 

0.00 This site is a seep 
that contains ponded 
standing water 
within hoof 
depressions only. 
Moderate 
hummocking was 
observed. The 
riparian vegetation 
community is 
present. An old 
fenceline runs 
through the middle 
of the site with 
fence posts 
remaining. 

0.110 Water 
supply for 
wildlife, 
livestock, 
and wild 
horses. 

Reduction of 
hydrophilic 
vegetation 
below 
established 
threshold 
coincident with 
a reduction in 
ground water 
levels in this 
area, as 
determined 
from ground 
water 
monitoring 

SSMM-3: Pipe 
water along a new 
road, 
approximately 0.3 
mile long, from the 
pipeline to spring 
578 at a sustained 
rate of 
approximately 0.5 
gpm. 

The mitigation plan 
for SSMM-3 would be 
highly effective at 
maintaining habitat 
diversity and would 
provide a perennial 
water supply for 
livestock, wildlife, and 
wild horse uses. 

Up to approximately 0.7 
acre of new surface 
disturbance for the 
installation and 
maintenance of the water 
pipeline. This surface 
disturbance would result 
in a loss of vegetation 
and associated wildlife 
habitat, air quality 
impacts, and potential 
impacts to cultural 
resources. 
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592 

Unnamed 
Spring 
(OT-2) 

11.90 This site is a seep 
with saturated soil, 
but not contributing 
flow into the 
drainage. This site 
supports a riparian 
vegetation 
community.  

0.250 Water 
supply for 
wildlife 
and wild 
horses 
with 
limited 
livestock 
use. 

Reduction of 
flow coincident 
with a reduction 
in ground water 
levels in this 
area, as 
determined 
from ground 
water 
monitoring. 

SSMM-4: Pipe 
water along an 
existing road, 
approximately 0.3 
mile long, from the 
pipeline to spring 
583 at a sustained 
rate of 
approximately 0.5 
gpm. 

The mitigation plan 
for SSMM-4 would be 
highly effective at 
maintaining habitat 
diversity and would 
provide a perennial 
water supply for 
livestock, wildlife, and 
wild horse uses. 

Up to approximately 0.7 
acre of new surface 
disturbance for the 
installation and 
maintenance of the water 
pipeline. This surface 
disturbance would result 
in a loss of vegetation 
and associated wildlife 
habitat, air quality 
impacts, and potential 
impacts to cultural 
resources. 

597 

Garden 
Spring 

0.00 This site consists of 
two adjacent ponded 
sources of water. 
There is piping and 
an old trough 
downgradient of the 
sites that is no 
longer functioning. 
Riparian vegetation 
is supported by 
these sites. 

0.020 Water 
supply for 
wildlife, 
livestock, 
and wild 
horses. 

Reduction of 
flow coincident 
with a reduction 
in ground water 
levels in this 
area, as 
determined 
from ground 
water 
monitoring. 

SSMM-5: Pipe 
water along an 
existing and new 
road, 
approximately 1.5 
miles long, from 
the pipeline to 
spring 583 at a 
sustained rate of 
approximately 0.5 
gpm. 

The mitigation plan 
for SSMM-5 would be 
highly effective at 
maintaining habitat 
diversity and would 
provide a perennial 
water supply for 
livestock, wildlife, and 
wild horse uses. 

Up to approximately 1.8 
acres of new surface 
disturbance for the 
installation and 
maintenance of the water 
pipeline. This surface 
disturbance would result 
in a loss of vegetation 
and associated wildlife 
habitat, including a 
limited amount of 
preliminary priority 
habitat for greater sage-
grouse, air quality 
impacts, and potential 
impacts to cultural 
resources. 
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600 

Unnamed 
Spring 

0.00 This site is a seep 
located in an aspen 
stand. Flow from 
this site combines 
with flow from site 
601 (to the east) and 
flows into a 
spring/meadow 
complex. Riparian 
vegetation is 
supported by this 
site. 

2.360 Water 
supply for 
wildlife, 
livestock, 
and wild 
horses. 

Reduction of 
flow coincident 
with a reduction 
in ground water 
levels in this 
area, as 
determined 
from ground 
water 
monitoring. 

SSMM-6: Pipe 
water along an 
existing road, 
approximately 0.2 
mile long, from the 
pipeline to spring 
578 at a sustained 
rate of 
approximately 0.5 
gpm. 

The mitigation plan 
for SSMM-6 would be 
highly effective at 
maintaining habitat 
diversity and would 
provide a perennial 
water supply for 
livestock, wildlife, and 
wild horse uses. 

Up to approximately 0.3 
acre of new surface 
disturbance for the 
installation and 
maintenance of the water 
pipeline. This surface 
disturbance would result 
in a loss of vegetation 
and associated wildlife 
habitat, air quality 
impacts, and potential 
impacts to cultural 
resources. 

601 

Unnamed 
Spring 

6.80 This site is a seep 
located in an aspen 
stand. Flow from 
this site combines 
with flow from site 
600 (to the west) 
and flows into a 
spring/meadow 
complex. Riparian 
vegetation is 
supported by this 
site. 

0.00* Water 
supply for 
wildlife, 
livestock, 
and wild 
horses. 

Reduction of 
flow coincident 
with a reduction 
in ground water 
levels in this 
area, as 
determined 
from ground 
water 
monitoring. 

SSMM-7: Pipe 
water along an 
existing road, 
approximately 0.03 
mile long, from the 
pipeline to spring 
600 at a sustained 
rate of 
approximately 0.5 
gpm. 

The mitigation plan 
for SSMM-7 would be 
highly effective at 
maintaining habitat 
diversity and would 
provide a perennial 
water supply for 
livestock, wildlife, and 
wild horse uses. 

Up to approximately 0.1 
acre of new surface 
disturbance for the 
installation and 
maintenance of the water 
pipeline. This surface 
disturbance would result 
in a loss of vegetation 
and associated wildlife 
habitat, air quality 
impacts, and potential 
impacts to cultural 
resources. 
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604 

Unnamed 
Spring 

0.00 This site consists of 
a man-made pond. 
The site has little 
riparian vegetation 
around the edge of 
the pond. 

0.060 Water 
supply 
and 
riparian 
habitat for 
wildlife, 
livestock, 
and wild 
horses. 

Reduction of 
hydrophilic 
vegetation 
below 
established 
threshold 
coincident with 
a reduction in 
ground water 
levels in this 
area, as 
determined 
from ground 
water 
monitoring. 

SSMM-8: Pipe 
water along an 
existing road, 
approximately 0.1 
mile long, from the 
pipeline to spring 
597 at a sustained 
rate of 
approximately 0.5 
gpm. 

The mitigation plan 
for SSMM-8 would be 
highly effective at 
maintaining habitat 
diversity and would 
provide a perennial 
water supply for 
livestock, wildlife, and 
wild horse uses. 

Up to approximately 0.1 
acre of new surface 
disturbance for the 
installation and 
maintenance of the water 
pipeline. This surface 
disturbance would result 
in a loss of vegetation 
and associated wildlife 
habitat, including a 
limited amount of 
preliminary priority 
habitat for greater sage-
grouse, air quality 
impacts, and potential 
impacts to cultural 
resources. 

605 

Unnamed 
Spring 

4.40 This site is part of a 
four spring complex 
with two channels 
flowing and is 
surrounded by Site 
600, Site 601, and 
Site 608. These four 
sites are connected 
by riparian 
vegetation. Flow 
leaves the site in 
two separate 
channels. Riparian 
vegetation is present 
at this site. 

0.00* Water 
supply for 
wildlife, 
livestock, 
and wild 
horses. 

Reduction of 
flow coincident 
with a reduction 
in ground water 
levels in this 
area, as 
determined 
from ground 
water 
monitoring. 

SSMM-9: Pipe 
water along an 
existing road, 
approximately 0.1 
mile long, from the 
pipeline to spring 
601 at a sustained 
rate of 
approximately 0.5 
gpm. 

The mitigation plan 
for SSMM-9 would be 
highly effective at 
maintaining habitat 
diversity and would 
provide a perennial 
water supply for 
livestock, wildlife, and 
wild horse uses. 

Up to approximately 0.2 
acre of new surface 
disturbance for the 
installation and 
maintenance of the water 
pipeline. This surface 
disturbance would result 
in a loss of vegetation 
and associated wildlife 
habitat, air quality 
impacts, and potential 
impacts to cultural 
resources. 
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608 

Unnamed 
Spring 

4.20 This site is part of a 
four spring complex 
and consists of a 
saturated area with 
flow forming in the 
channel below. 
Riparian vegetation 
is supported at this 
site 

0.00* Water 
supply for 
wildlife, 
livestock, 
and wild 
horses. 

Reduction of 
flow coincident 
with a reduction 
in ground water 
levels in this 
area, as 
determined 
from ground 
water 
monitoring. 

SSMM-10: Pipe 
water along an 
existing road, 
approximately 0.06 
mile long, from the 
pipeline to spring 
605 at a sustained 
rate of 
approximately 0.5 
gpm. 

The mitigation plan 
for SSMM-10 would 
be highly effective at 
maintaining habitat 
diversity and would 
provide a perennial 
water supply for 
livestock, wildlife, and 
wild horse uses. 

Up to approximately 0.1 
acre of new surface 
disturbance for the 
installation and 
maintenance of the water 
pipeline. This surface 
disturbance would result 
in a loss of vegetation 
and associated wildlife 
habitat, air quality 
impacts, and potential 
impacts to cultural 
resources. 

609 

Unnamed 
Spring 
(OT-5) 

0.06 This site consists of 
a seeping area with 
a man-made berm to 
create a pond. There 
is flow from the 
seeping area into the 
pond, but no flow is 
leaving the pond. 
Riparian vegetation 
is supported at this 
site. 

0.170 Water 
supply for 
wild 
horses 
with 
limited 
livestock 
use. 

Reduction of 
flow coincident 
with a reduction 
in ground water 
levels in this 
area, as 
determined 
from ground 
water 
monitoring. 

SSMM-11: Pipe 
water along an 
existing road, 
approximately 1.0 
mile long, from the 
pipeline to spring 
583 at a sustained 
rate of 
approximately 0.5 
gpm. 

The mitigation plan 
for SSMM-11 would 
be highly effective at 
maintaining habitat 
diversity and would 
provide a perennial 
water supply for 
livestock, wildlife, and 
wild horse uses. 

Up to approximately 1.2 
acres of new surface 
disturbance for the 
installation and 
maintenance of the water 
pipeline. This surface 
disturbance would result 
in a loss of vegetation 
and associated wildlife 
habitat, air quality 
impacts, and potential 
impacts to cultural 
resources. 
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610 

Unnamed 
Spring 
(OT-3) 

1.40 This site consists of 
a spring flowing into 
a pond created by a 
man-made berm. 
Water also flows 
from the man-made 
pond. Riparian 
vegetation is 
supported at this 
site. 

0.120 Limited 
use as a 
water 
supply for 
wildlife, 
livestock, 
and wild 
horses. 

Reduction of 
flow coincident 
with a reduction 
in ground water 
levels in this 
area, as 
determined 
from ground 
water 
monitoring. 

SSMM-12: Pipe 
water along an 
existing road, 
approximately 0.1 
mile long, from 
the pipeline to 
spring 609 at a 
sustained rate of 
approximately 1.0 
gpm. 

Mitigation plan for 
SSMM-12 would be 
highly effective at 
maintaining a water 
supply for wildlife. 

Approximately 0.2 acre of 
new surface disturbance 
for the water pipeline. 
This surface disturbance 
would result in a loss of 
vegetation and 
associated wildlife 
habitat, air quality 
impacts, and potential 
impacts to cultural 
resources. 

612 

McBrides 
Spring4 

0.35 The site is a spring 
that has been 
developed with a 
valve box and water 
trough. Flow to the 
trough is controlled 
by a valve. There is 
no riparian 
vegetation at this 
site. 

0.000 Perennial 
water 
supply for 
livestock, 
wildlife, 
and wild 
horses. 

Reduction of 
flow coincident 
with a reduction 
in ground water 
levels in this 
area, as 
determined 
from ground 
water 
monitoring. 

SSMM-13: Install 
a guzzler designed 
for large game. 

Mitigation plan 
SSMM-13 would be 
highly effective at 
maintaining a water 
supply for wildlife. 

Approximately 0.7 acre of 
new surface disturbance 
for guzzler installation. 
This surface disturbance 
would result in a loss of 
vegetation and 
associated wildlife 
habitat, including 
preliminary general 
habitat for greater sage-
grouse, air quality 
impacts, and potential 
impacts to cultural 
resources. 
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617 

Unnamed 
Spring 

0.00 This site consists of 
an area saturated by 
a seep. There is no 
flow at this site. 
Riparian vegetation 
is supported at this 
site. 

0.110 Water 
supply 
and 
riparian 
habitat for 
wildlife 
and wild 
horses, 
and 
limited 
livestock 
use. 

Reduction of 
hydrophilic 
vegetation 
below 
established 
threshold 
coincident with 
a reduction in 
ground water 
levels in this 
area, as 
determined 
from ground 
water 
monitoring. 

SSMM-14: Pipe 
water along an 
existing road, 
approximately 3.1 
miles long, from 
the pipeline to 
spring 578 at a 
sustained rate of 
approximately 0.5 
gpm. 

The mitigation plan 
for SSMM-14 would 
be highly effective at 
maintaining habitat 
diversity and would 
provide a perennial 
water supply for 
livestock, wildlife, and 
wild horse uses. 

Up to approximately 3.8 
acres of new surface 
disturbance for the 
installation and 
maintenance of the water 
pipeline. This surface 
disturbance would result 
in a loss of vegetation 
and associated wildlife 
habitat, including a 
limited amount of 
preliminary priority 
habitat for greater sage-
grouse, air quality 
impacts, and potential 
impacts to cultural 
resources. 

619 

Mount 
Hope 
Spring4 

0.03 This site is a low-
flow spring that has 
been developed with 
a trough. There is no 
riparian vegetation 
at this site. 

0.000 Wildlife 
and wild 
horses. 

Prior to the 
construction of 
the Project 
fence. 

SSMM-15: Install 
a guzzler north of 
the Project fence 
designed for large 
game. 

Mitigation plan for 
SSMM-15 would be 
highly effective at 
maintaining a water 
supply for wildlife. 

Approximately 0.7 acre of 
new surface disturbance 
for guzzler installation. 
This surface disturbance 
would result in a loss of 
vegetation and 
associated wildlife 
habitat, air quality 
impacts, and potential 
impacts to cultural 
resources. 
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630 

Unnamed 
Spring 
(OT-8) 

7.31 This site consists of 
a spring that has 
been partially 
developed with 
piping. Water is 
piped from the 
source to a bermed 
ponded area holding 
water then into a 
second bermed 
ponded area. The 
site is partially 
fenced. Riparian 
vegetation is 
supported at this 
site. 

0.080 Water 
supply for 
wild 
horses 
with 
limited 
livestock 
use. 

Reduction of 
flow coincident 
with a reduction 
in ground water 
levels in this 
area, as 
determined 
from ground 
water 
monitoring. 

SSMM-16: Pipe 
water along an 
existing road, 
approximately 3.2 
miles long, from 
the Project water 
supply at a 
sustained rate of 
approximately 
seven gpm. 

The mitigation plan 
for SSMM-16 would 
be highly effective at 
maintaining habitat 
diversity and would 
provide a perennial 
water supply for 
livestock, wildlife, and 
wild horse uses. 

Up to approximately 3.9 
acres of new surface 
disturbance for the 
installation and 
maintenance of the water 
pipeline. This surface 
disturbance would result 
in a loss of vegetation 
and associated wildlife 
habitat, including 
preliminary priority and 
general habitat for 
greater sage-grouse, air 
quality impacts, and 
potential impacts to 
cultural resources. 

634 

Farrington 
Spring 

1.10 This site consists of 
a bank seep adding 
flow to the drainage. 
Riparian vegetation 
is supported by this 
site. 

0.001 Water 
supply for 
wild 
horses 
with 
limited 
livestock 
use. 

Any mitigation 
for this site 
would be 
addressed and 
covered under 
the mitigation 
for Roberts 
Creek. See 
SSMM-22. 

SSMM-17: Pipe 
water along an 
existing road, 
approximately 0.1 
mile long, from 
the pipeline to 
spring 578 at a 
sustained rate of 
approximately 1.0 
gpm. 

The mitigation plan 
for SSMM-17 would 
be highly effective at 
maintaining habitat 
diversity and would 
provide a perennial 
water supply for 
livestock, wildlife, 
and wild horse uses. 

Up to approximately 0.2 
acre of new surface 
disturbance for the 
installation and 
maintenance of the 
water pipeline. This 
surface disturbance 
would result in a loss of 
vegetation and 
associated wildlife 
habitat, air quality 
impacts, and potential 
impacts to cultural 
resources. 
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639 

Zinc Adit 2.00 This site consists of 
water flowing from 
underground 
workings. The site 
supports an area of 
saturated soils and 
sparse riparian 
vegetation. 

0.120 Water 
supply for 
wild 
horses 
with 
limited 
livestock 
use. 

Prior to the 
construction of 
the Project 
fence. 

SSMM-18: Install 
a guzzler east of 
the Project fence 
and west of SR 278 
designed for large 
game. 

Mitigation plan for 
SSMM-18 would be 
highly effective at 
maintaining a water 
supply for wildlife. 

Approximately 0.7 acre of 
new surface disturbance 
for guzzler installation. 
This surface disturbance 
would result in a loss of 
vegetation and 
associated wildlife 
habitat, including 
preliminary general 
habitat for greater sage-
grouse, air quality 
impacts, and potential 
impacts to cultural 
resources. 

641 

Unnamed 
Spring 
(OT-7) 

2.70 This site is a spring 
contained with the 
aid of earthen berms 
to form ponds. 
There is non-
functioning piping 
present at the site. 
Riparian vegetation 
is supported at the 
site. 

0.290 Water 
supply for 
wild 
horses 
with 
limited 
livestock 
use. 

Reduction of 
flow coincident 
with a reduction 
in ground water 
levels in this 
area, as 
determined 
from ground 
water 
monitoring. 

SSMM-19: Pipe 
water along a new 
road, 
approximately 0.2 
mile long, from the 
pipeline to spring 
630 at a sustained 
rate of 
approximately two 
gpm. 

The mitigation plan 
for SSMM-1 would be 
highly effective at 
maintaining habitat 
diversity and would 
provide a perennial 
water supply for 
livestock, wildlife, and 
wild horse uses. 

Up to approximately 0.1 
acre of new surface 
disturbance for the 
installation and 
maintenance of the water 
pipeline. This surface 
disturbance would result 
in a loss of vegetation 
and associated wildlife 
habitat, including 
preliminary general 
habitat for greater sage-
grouse, air quality 
impacts, and potential 
impacts to cultural 
resources. 
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646 

Unnamed 
Spring 
(SP-7) 

0.00 This site is a ponded 
spring with no flow. 
Riparian vegetation 
is present at this site. 

0.000 Perennial 
water 
supply for 
livestock, 
wildlife, 
and wild 
horses. 

Prior to the 
construction of 
the Project 
fence. 

SSMM-20: Install 
a guzzler east of 
the Project fence 
and west of SR 278 
designed for large 
game. 

Mitigation plan for 
SSMM-20 would be 
highly effective at 
maintaining a water 
supply for wildlife. 

Approximately 0.7 acre of 
new surface disturbance 
for guzzler installation. 
This surface disturbance 
would result in a loss of 
vegetation and 
associated wildlife 
habitat, including 
preliminary general 
habitat for greater sage-
grouse, air quality 
impacts, and potential 
impacts to cultural 
resources. 

721 

Mud 
Spring 

0.00 This site consists of 
a spring emerging 
from the alluvium 
creating a pond in 
the valley. Riparian 
vegetation is 
supported at this 
site. 

0.310 Water 
supply for 
wild 
horses 
with 
limited 
livestock 
use. 

This impact is 
likely to occur 
shortly after 
ground water 
production 
begins. Six 
months after 
wellfield 
production 
begins. 

SSMM-21: Pipe 
water along an 
existing road, 
approximately 0.1 
mile long, from the 
Project water 
supply at a 
sustained rate of 
approximately 0.5 
gpm. 

The mitigation plan 
for SSMM-21 would 
be highly effective at 
maintaining habitat 
diversity and would 
provide a perennial 
water supply for 
livestock, wildlife, and 
wild horse uses. 

Up to approximately 0.2 
acre of new surface 
disturbance for the 
installation and 
maintenance of the water 
pipeline. This surface 
disturbance would result 
in a loss of vegetation 
and associated wildlife 
habitat, including 
preliminary priority 
habitat for greater sage-
grouse, air quality 
impacts, and potential 
impacts to cultural 
resources. 
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New Disturbance From 
Mitigation 

Implementation3 (acres-
approximate) and 

Affected Resources 
742 Lone 

Mountain 
Spring 
(KV035) 

0.00 This site consists of 
a spring emerging 
from the alluvium 
creating a pond in 
the valley. Riparian 
vegetation is 
supported at this 
site. 

0.200 Water 
supply for 
wild 
horses 
with 
limited 
livestock 
use. 

This impact is 
likely to occur 
shortly after 
ground water 
production 
begins. Six 
months after 
wellfield 
production 
begins. 

SSMM-22: Pipe 
water along a new 
road, 
approximately 1.4 
miles long, from 
the Project water 
supply at a 
sustained rate of 
approximately 0.5 
gpm. 

The mitigation plan 
for SSMM-22 would 
be highly effective at 
maintaining habitat 
diversity and would 
provide a perennial 
water supply for 
livestock, wildlife, and 
wild horse uses. 

Up to approximately 
3.5 acres of new surface 
disturbance for the 
installation and 
maintenance of the water 
pipeline. This surface 
disturbance would result 
in a loss of vegetation 
and associated wildlife 
habitat, including 
preliminary priority 
habitat for greater sage-
grouse, air quality 
impacts, and potential 
impacts to cultural 
resources. 
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Spring 
Number 

Spring 
Name 

Flow 
(gpm)1 

Site Characteristics 
(as of the 2011 Site 

Visit) 

Associated 
Riparian/ 
Wetland 

Vegetation 
(acres)2 

General 
Use 

Mitigation 
Trigger 

Contingency 
Mitigation Plan 

Effectiveness of Site-
Specific Mitigation 

Plan 

New Disturbance From 
Mitigation 

Implementation3 (acres-
approximate) and 

Affected Resources 
-- Roberts 

Creek4 
1686 *5 Perennial 

water 
supply for 
irrigation, 
livestock, 
wildlife, 
and wild 
horses. 

Reduction of 
flow coincident 
with a reduction 
in ground water 
levels in this 
area, as 
determined 
from ground 
water 
monitoring. 

SSMM-23: Pipe 
water from the 
Project water 
supply at a 
minimum sustained 
rate of 
approximately 170 
gpm. The 
supplemental flows 
would be 
discharged to the 
stream at multiple 
locations, as 
determined by the 
BLM. The pipeline 
under SSMM-1 
would be utilized 
for this mitigation 
measure. 

The mitigation plan 
for SSMM-23 would 
be highly effective at 
maintaining habitat 
diversity and would 
provide a perennial 
water supply for 
livestock, wildlife, and 
wild horse uses, as 
well as flows for 
existing downstream 
irrigation uses. 

Up to approximately one 
acre of new surface 
disturbance for the 
installation and 
maintenance of the water 
pipeline. The pipeline 
under SSMM-1 would be 
utilized for this mitigation 
measure. This surface 
disturbance would result 
in a loss of vegetation 
and associated wildlife 
habitat, air quality 
impacts, and potential 
impacts to cultural 
resources. 
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Spring 
Number 

Spring 
Name 

Flow 
(gpm)1 

Site Characteristics 
(as of the 2011 Site 

Visit) 

Associated 
Riparian/ 
Wetland 

Vegetation 
(acres)2 

General 
Use 

Mitigation 
Trigger 

Contingency 
Mitigation Plan 

Effectiveness of Site-
Specific Mitigation 

Plan 

New Disturbance From 
Mitigation 

Implementation3 (acres-
approximate) and 

Affected Resources 
-- Henderson 

Creek4 
406 *5 Perennial 

water 
supply for 
irrigation, 
livestock, 
wildlife, 
and wild 
horses. 

Reduction of 
flow coincident 
with a reduction 
in ground water 
levels in this 
area, as 
determined 
from ground 
water 
monitoring. 

SSMM-24: Pipe 
water from the 
Project water 
supply at a 
minimum sustained 
rate of 
approximately 40 
gpm. The 
supplemental flows 
would be 
discharged to the 
stream at multiple 
locations, as 
determined by the 
BLM. The pipeline 
under SSMM-2 
would be utilized 
for this mitigation 
measure. 

The mitigation plan 
for SSMM-24 would 
be highly effective at 
maintaining habitat 
diversity and would 
provide a perennial 
water supply for 
livestock, wildlife, and 
wild horse uses, as 
well as flows for 
existing downstream 
irrigation uses. 

Up to approximately one 
acre of new surface 
disturbance for the 
installation and 
maintenance of the water 
pipeline. This surface 
disturbance would result 
in a loss of vegetation 
and associated wildlife 
habitat, air quality 
impacts, and potential 
impacts to cultural 
resources. 

1All flow data in this table from JBR 2011, unless otherwise noted 
2All acreage data in this table from JBR 2011, unless otherwise noted 
3Disturbance areas would be managed and reclaimed in accordance with BLM and State of Nevada 
requirements. 
4Flows from Montgomery et al. 2010
5The riparian areas along the creeks have not been mapped in detail.
6Data from Interflow 2012 
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3.2.3.3.2 Ground Water Resources 

Lowering of the Water Table 

The dewatering associated with the proposed open pit mining would lower the bedrock ground 
water elevations by approximately 2,250 feet in the vicinity of the open pit during mining 
operations. At the same time, and continuing for 12 years after the end of pit dewatering, 
pumping in the KVCWF for process water supply would lower the water table in the basin-fill 
and bedrock aquifers of central Kobeh Valley and the southern part of the Roberts Mountains. 
Based on numerical ground water flow modeling, the expected amount of drawdown near the 
center of the KVCWF is approximately 120 feet after 44 years of pumping under the Proposed 
Action (Montgomery et al. 2010). The ground water levels in the areas of the open pit and the 
KVCWF would begin to recover immediately after Project-related dewatering and pumping 
cease. The Regional Model was used to evaluate water level recovery for a post-Project period of 
400 years, whereas the post-Project recovery time frame simulated with the Local Model was 
1,580 years. The longer period simulated with the Local Model exceeded the time required for 
ground water recovery in the pit area and for pit lake formation, but was completed to ensure that 
equilibrium conditions had been achieved for the pit lake (Figure 3.2.22). 

Impacts to Ground Water Resources 

Potential impacts to ground water resources and thus the associated ground water users within 
the area affected by drawdown were evaluated based on the ground water flow modeling results. 
Such impacts may involve lowering of ground water levels at wells. The Regional Model was 
used to evaluate potential impacts to wells, in addition to the surface water resources discussed 
above in Section 3.2.3.3.1. The evaluation of drawdown considered modeling results at eight 
different points in time: at the end of mining and milling operations (in 2055), and at ten, 30, 50, 
100, 200, 300, and 400 years post-Project. 

For the purpose of this analysis, all water rights owned or controlled by EML as of July 1, 2011, 
were excluded from consideration. As shown in Table 3.2-6 and Figure 3.2.20, there are 
seven wells located within the simulated mine-induced drawdown area (i.e., area where the 
ground water levels are predicted to be lowered by ten feet or more as a result of the mine 
stockwatering and well field pumping activities under the Proposed Action) that are not 
associated with EML water rights. 

In addition to the seven wells with associated ground water rights located within the simulated 
mine-induced drawdown area, there also are two wells (Wells 204 and 310) used for stock 
watering that do not have associated water rights. As shown in Table 3.2-7, the magnitude, 
timing, and duration of the predicted drawdown varies for these different locations. Based on the 
modeling results, all of the nine wells are predicted to experience recovery of ground water 
levels resulting in less than ten feet of drawdown within 100 years post-Project. In addition, there 
is a domestic water well at the Roberts Creek Ranch that is within the ten-foot drawdown 
contour. Further, Nevada water law allows for one domestic water well per private parcel; 
therefore, there is a potential for additional undocumented (not filed with the NDWR) domestic 
water wells affected by the drawdown because they are within the ten-foot drawdown cone of 
depression. Impacts to, and mitigation for, water rights are under the jurisdiction of the NDWR. 
The BLM would not address or mitigate impacts to water rights. 



3-108 

EUREKA MOLY, LLC MOUNT HOPE PROJECT 
FINAL ENVIRONMENTAL IMPACT STATEMENT 

Changes to water levels at the location of the seven wells with associated active ground water 
use with water rights listed in Table 3.2-10 are considered to be significant under the Proposed 
Action because the associated wells are used or could be used to produce water, and because 
they are thought to be hydraulically connected to the basin-fill and bedrock aquifers affected by 
drawdown. Changes to water levels at the locations of the two additional stockwatering wells 
listed in Table 3.2-10 are not deemed significant because neither one is associated with a valid 
and active water right. 

� Impact 3.2.3.3-3: The ground water drawdown is predicted to exceed ten feet at the 
locations of seven wells with associated active ground water use with water rights. 

Significance of the Impact: Impacts to the seven wells with associated ground water use 
with water rights listed in Table 3.2-10 are potentially significant until such time as the 
ground water level recovers to less than ten feet of drawdown, which is predicted to be 
less than 100 years post-Project in all cases. The impacts would become less than 
significant after implementation of the mitigation measures described below. Potential 
adverse effects to ground water rights would be mitigated under NDWR. Therefore, no 
mitigation measures are proposed by the BLM for ground water rights. Section 3.26 
includes suggested mitigation outside the BLM’s jurisdiction for water rights. 

Table 3.2-10: Estimated Water Level Change at Ground Water Rights and Wells that May 
be Affected by Project Activities 

Water Right 
Permit Number 

Well Inventory 
Number 

Years After End of Dewatering and KVCWF Pumping 
(drawdown in feet) 

0 10 30 50 100 200 300 400 

43025 123 42 34 22 15 6 3 1 1 

44774 292 10 13 14 13 7 5 1 1 

44775 218 30 30 23 17 7 4 1 1 

47907 317 12 11 10 10 9 9 9 8 

48684 162 18 19 15 12 5 3 1 1 

71594 127 13 15 14 10 4 2 1 1 

11188, R06952 494 12 10 7 5 2 1 <1 <1 

- 204 8 10 11 11 6 4 1 1 

- 310 69 46 28 19 8 5 1 1 
Note: Does not include ground water rights or wells owned or controlled by EML as of July 1, 2011. 
Source: Montgomery et al. (2010) 

�  Mitigation Measure 3.2.3.3-3a: For the seven wells with associated active ground water 
use with water rights EML would assess the distance of the screened interval and the 
pumping below the ground water table. If that difference is greater than maximum 
predicted drawdown, then EML would pay the water right holder for the increase in 
pumping costs based on historical usage. If the difference is greater than ten feet, then 
EML would pay for either the lowering of the pump to a depth greater than the maximum 
drawdown in the well, or the completion of a new well with the screened depth greater 
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than the maximum predicted drawdown and pay the water right holder for the increase in 
pumping costs based on historic usage. In addition, EML would implement the water 
monitoring provisions outlined in Section 2.1.15 and in Appendix C. If, through 
implementation of the water monitoring, it is determined that there are impacts to wells 
with associated active ground water use with water rights attributable to the Project, 
whether predicted or not, then the following mitigation measures would be implemented. 

� Mitigation Measure 3.2.3.3-3b: If monitoring (Mitigation Measure 3.2.3.3-3a) indicates 
that mine-induced drawdown impacts a well with associated active water use with rights, 
the following measures would be implemented: 

1.  The BLM would evaluate the available information and if the drawdown can be 
attributed to impacts from the Project, the mitigation described above would 
be required. 

2.  If mitigation is required by the BLM, then EML would be responsible for 
preparing a detailed, site-specific plan to enhance or replace the impacted ground 
water. The mitigation plan would be submitted to the BLM identifying drawdown 
impacts to ground water resources. Mitigation would depend on the actual 
impacts and site-specific conditions and could include the following: 

•  Lowering the pump in an existing well; 
•  Deepening an existing well; 
•  Drilling a new well for replacement of water supply; 
•  Providing a replacement water supply of equivalent yield and general 

water quality; 
•  Pay for any incremental increase in pumping costs. 
•  Modifying the KVCWF pumping regime (well locations or rates) during 

operations to reduce drawdown in the area of the impacted ground water 
resources; 

•  Infiltrating or injecting water during operations at strategic locations to 
limit drawdown propagation in certain areas. 

3.  An approved site-specific mitigation plan would be implemented followed by 
monitoring and reporting to measure the effectiveness of the implemented 
measures.  

�  Mitigation Measure 3.2.3.3-3c: For any significant impacts to wells with associated 
active ground water use with water rights that do not occur until after the end of mining 
and milling operations, the operational measures described above may not be available. 
For the post-Project delayed impacts of drawdown, the ground water flow model would 
be updated during the closure process consistent with regulations and policies using the 
accumulated field data for pumping rates, consumptive use, and observed drawdown 
within the HSA to re-evaluate projected drawdown that would occur after the end of 
mining and milling operations. Wells with associated active ground water use with 
water rights not owned or controlled by EML that are indicated to be significantly 
impacted would then be mitigated by EML using one or more of the following measures, 
as directed by the BLM: 

CHAPTER 3 AFFECTED ENVIRONMENT AND ENVIRONMENTAL CONSEQUENCES 



3-112 

1.  Installation of a deeper well and pump at affected locations to restore the 
historical yield of the well (including incremental increase in pumping costs). 

2. Posting of a funding mechanism to provide for potential future impacts to 
potentially affected water sources. 

� Effectiveness of Mitigation and Residual Effects: Implementation of Mitigation 
Measure 3.2.3.3-3b and the use of any of the options outlined above would be effective at 
mitigating the impacts to wells with associated active ground water use with water 
rights. Mitigation would be designed to address the specific ground water source that is 
affected, which enhances the effectiveness of the mitigation. Because the mitigation 
measures are specifically intended to directly address the impact by providing financial 
compensation or ensuring that the water is made available, and because the measures 
would be reviewed and assessed by the BLM, these mitigation measures are expected to 
be effective. If initial implementation were unsuccessful, the BLM may require 
implementation of additional measures. The feasibility and success of mitigation would 
depend on site-specific conditions and details of the mitigation plan. Any residual effects 
to ground water uses would be fully mitigated and over a long period of time (tens to 
hundreds of years) the drawdown effects would fully diminish, except in the vicinity of 
the open pit where the effects would be in perpetuity. 

Impacts to Basin Water Budgets 

The water balance for the ground water system within the HSA was estimated using the 
calibrated ground water flow model (Montgomery et al. 2010) and the mine dewatering and 
consumptive use assumptions for the Cumulative Action Scenario and the No Action 
Alternative, as described in Section 3.2.3.2. The water budget changes attributable to the 
Proposed Action were derived from these results by using the same subtraction procedure that 
was used in the drawdown analysis, as described in Section 3.2.3.2.4. For comparison, the 
estimated annual ground water inflow and outflow rates under the baseline condition (2009) are 
summarized in Table 3.2-5. Projected future changes to the various components of the water 
budget under the Proposed Action are summarized for the final year of mining and milling 
operations and for 50 years after all mine-related pumping has ceased in Tables 3.2-11 and 
3.2-12, respectively; the projected future changes due to the Proposed Action were estimated 
relative to the No Action Alternative water budgets at the same points in time (see 
Section 3.2.3.4.2). The estimated water budgets and net changes in total inflow and outflow 
reflect changes in storage and fluctuations of the major inflow and outflow components over 
time resulting from mine pit dewatering and KVCWF pumping. 

The estimated changes in annual ground water budgets under the Proposed Action indicate that 
the mine-induced drawdown associated with pit dewatering and KVCWF pumping is predicted 
to result in a decrease in ET in all basins of the HSA. Most of the predicted decrease (95 percent 
at 50 years after the end of mine-related pumping) in ET within the HSA occurs in Kobeh 
Valley. The predicted water table drawdown in Kobeh Valley extends to the mapped 
phreatophyte areas northwest of Bean Flat and east of Lone Mountain (Figure 3.2.20). The 
predominant phreatophyte vegetation in these areas is greasewood. The simulated extinction 
depth for greasewood is 40 feet below the ground surface, and the ground water model results 
indicate that the magnitude of drawdown along the perimeter of these phreatophyte vegetation 
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areas would exceed the extinction depth for some period of time (Montgomery et al. 2010). This 
could potentially lead to a decrease in the number and density of phreatophyte plants and an 
associated decrease in ET of ground water, as reflected in the estimated water budget changes 
listed in Tables 3.2-11 and 3.2-12. 

Table 3.2-11: Estimated Change in Annual Ground Water Budgets in Final Year of 
Project (2055) Under the Proposed Action, Relative to the No Action 
Alternative1 

Budget Component Antelope Valley Diamond Valley Kobeh Valley Pine Valley 
(within the HSA) Entire HSA 

Change in Ground Water Inflow2 (afy) 

Precipitation Recharge 0 -226 -38 0 0 

Subsurface Inflow4 0 

70 
(55 from Pine 

Valley and 15 from 
Kobeh Valley) 

201 
(1 from Monitor 
Valley, 33 from 
Antelope Valley, 

and 167 from 
Pine Valley) 

0 

1 
(from Monitor 

Valley to Kobeh 
Valley) 

Net Change in Total 
Inflow 0 -156 163 0 1 

Change in Ground Water Outflow2 (afy) 

Evapotranspiration3,4 -16 -52 -4,015 -11 -4,094 

Net Ground Water 
Pumping5 0 0 11,300 0 11,300 

Subsurface Outflow4 33 
(to Kobeh Valley) 

0 
15 

(to Diamond 
Valley) 

222 
(55 to Diamond 

Valley and 167 to 
Kobeh Valley) 

0 

Net Change in Total 
Outflow 17 -52 7,285 211 7,206 

1 Estimation based on sources of data and methods described in Montgomery et al. (2010), including results from the 
calibrated numerical ground water model. 

2 Positive values indicate increase and negative values indicate decrease in water budget component or in net change in total 
inflow and outflow. 

3 Includes ET from phreatophyte areas and evaporation from playas and spring discharge. 
4  Source: Montgomery et al. (2010), Table 4.4-7. 
5  Source: Montgomery et al. (2010), Figure 4.4-2. 

In the final year of operations under the Proposed Action (2055), the estimated available ground 
water in Diamond Valley is predicted to be reduced by 52 afy as a result of open pit dewatering 
and KVCWF pumping, relative to the No Action Alternative at that same point in time 
(Table 3.2-11). An increase in subsurface inflow to Diamond Valley of 70 afy (55 afy from Pine 
Valley and 15 afy from Kobeh Valley) also is predicted to occur as a result of open pit 
dewatering (since the pit is mostly located within the Diamond Valley basin), but because that 
water would be pumped and consumptively used by the mine under the Proposed Action, it 
would not contribute to the available ground water in Diamond Valley. Fifty years after the end 
of operations under the Proposed Action (2105), the estimated available ground water in 
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Diamond Valley is predicted to be reduced by 65 afy as a result of pit lake capture and previous 
KVCWF pumping, relative to the No Action Alternative at that same point in time 
(Table 3.2-12). In 2105, a predicted increase in subsurface inflow to Diamond Valley of 42 afy 
(40 afy from Pine Valley and two afy from Kobeh Valley) results from pit lake capture. The 
captured water either would be stored in the pit lake or lost to evaporation, so the water would 
not contribute to the available ground water in Diamond Valley. The predicted mine-related 
reduction in available ground water in Diamond Valley within 50 years post-Project under the 
Proposed Action (up to 65 afy) is minor (0.1 percent) in comparison to the estimated 
consumptive use of ground water for agricultural purposes in Diamond Valley (55,800 afy) in 
2009. 

Table 3.2-12: Estimated Change in Annual Ground Water Budgets 50 Years Post-Project 
(2105) Under the Proposed Action, Relative to the No Action Alternative1 

Budget Component Antelope Valley Diamond Valley Kobeh Valley 
Pine Valley 
(within the 

HSA) 
Entire HSA 

Change in Ground Water Inflow2 (afy) 

Precipitation Recharge 0 0 0 0 0 

Subsurface Inflow4 0 

42 
(40 from Pine 

Valley and 2 from 
Kobeh Valley) 

189 
(13 from Monitor 
Valley, 38 from 
Antelope Valley, 

and 138 from Pine 
Valley) 

0 

13 
(from Monitor 

Valley to Kobeh 
Valley) 

Net Change in Total 
Inflow 0 42 189 0 13 

Change in Ground Water Outflow2 (afy) 

Evapotranspiration3,4 -30 -65 -2,314 -35 -2,444 

Net Ground Water 
Pumping 0 0 0 0 0 

Subsurface Outflow4 38 
(to Kobeh Valley) 

0 
2 

(to Diamond 
Valley) 

178 
(40 to Diamond 
Valley and 138 

to Kobeh 
Valley) 

0 

Net Change in Total 
Outflow 8 -65 -2,312 143 -2,444 

1 Estimation based on sources of data and methods described in Montgomery et al. (2010), including results from the 
calibrated numerical ground water model. 

2 Positive values indicate increase and negative values indicate decrease in water budget component or in net change in total 
inflow and outflow. 

3 Includes ET from phreatophyte areas and evaporation from playas and spring discharge. 
4 Source: Montgomery et al. (2010), Table 4.4-7. 

The quantity of ground water leaving the HSA by subsurface flow and discharging into northern 
Pine Valley (the only location of subsurface outflow from the HSA) is not predicted to change 
significantly as a result of mine dewatering and KVCWF pumping. 
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� Impact 3.2.3.3-4: Ground water flow modeling indicates that there could be up to 
approximately a 25 percent decrease in ET of ground water in Kobeh Valley due to 
phreatophyte plant reduction resulting from temporary mine-induced drawdown. 

Significance of the Impact: The impact is not considered significant. 

No mitigation is proposed for this impact; see Section 3.1.1 for a general discussion 
of significance and the development of mitigation measures. 

�  Impact 3.2.3.3-5: Ground water flow modeling indicates that there could be a time-
varying net change (decrease or increase) in the available ground water in Diamond 
Valley that is due solely to effects of the Proposed Action by the end of mining and 
milling operations and for at least 50 years post-Project; however, the magnitude of the 
predicted changes are less than 0.1 percent, compared to the overall ground water budget 
for Diamond Valley. 

Significance of the Impact: The impact is not considered significant. 

No mitigation is proposed for this impact;  see Section 3.1.1 for a general discussion 
of significance and the development of mitigation measures. 

Consumptive Losses 

Open pit dewatering and KVCWF pumping under the Proposed Action would constitute a 
combined maximum consumptive water use of 11,300 afy during the 44-year period of mining 
and milling operations. This consumptive use would cease at the end of that time period. After 
mining operations cease and the pit lake begins to fill, some pit lake water would be 
consumptively lost due to evaporation. The evaporative loss would increase over time with the 
increasing pit lake stage and water surface area after mine closure, but it would be divided 
between the various sources of water filling the pit (i.e., direct precipitation, pit-area runoff, and 
ground water inflow). For the Proposed Action after 100 years of pit filling, the consumptive loss 
of ground water due to pit lake evaporation is predicted to be approximately 165 gpm (266 afy) 
(Figure 3.2.22); after 800 years of pit filling a steady, long-term ground water loss of 
approximately 100 gpm (161 afy) is predicted. At all times during the simulated recovery 
period (through 1,580 years after mining and milling operations cease), including at final 
equilibrium, the hydraulic gradients are inward toward the pit in all directions, indicating that the 
pit consistently acts as a hydraulic sink during and after mine closure (Montgomery et al. 2010). 
The 161 afy is less than 0.1 percent of the water budget for Kobeh and Diamond Valleys 
combined. 

The Pine Valley, Diamond Valley, and Kobeh Valley hydrographic areas are classified as 
designated basins by the NDWR and the withdrawal and use of ground water is regulated. 
Evaporative losses of approximately 161 afy may be treated as a consumptive use and accounted 
for as a water right at the discretion of the Nevada State Engineer. The resulting annual volume 
of water is comparable to the annual water use allowed for a land parcel of equivalent area 
placed under irrigation. 
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� Impact 3.2.3.3-6: Consumptive use of water during mining and milling operations would 
support a beneficial use and would not be expected to adversely impact water resources. 
Long-term consumptive use of ground water by evaporation from the pit lake surface is 
predicted to be approximately 100 gpm (161 afy) and would continue in perpetuity. This 
consumptive loss would only occur under the Proposed Action (and the Off-Site Transfer 
of Ore Concentrate for Processing Alternative and the Slower, Longer 
Project Alternative), and so represents a negative impact compared to the No Action 
Alternative. 

Significance of the Impact: Impacts during mining and milling operations are less than 
significant. After those operations cease, direct impacts of pit lake evaporation do not 
result in significant impacts. 

No mitigation is proposed for this impact; see Section 3.1.1 for a general discussion 
of significance and the development of mitigation measures. 

Potential Impacts Due to Subsidence 

The land surface above an aquifer has the potential to subside when ground water is removed 
from an aquifer composed of unconsolidated fine-grained sediment, which undergoes 
consolidation due to the reduction in fluid pressure associated with fluid loss. The most extensive 
subsidence typically occurs in unconsolidated material containing fine-grained sediments that are 
interbedded with sand and gravel aquifers. No subsidence would occur due to dewatering of the 
bedrock aquifers because the rock is generally competent (load bearing). The amount of 
consolidation is greater in the fine-grained sediments (clays) than in the coarser sand and gravel 
because of the more collapsible structure of clay beds and because clays contain more fluid per 
unit volume. When the pressure is reduced by the withdrawal of ground water by dewatering, 
unconsolidated materials undergo compaction, which is often irreversible. Typically, only a 
small part of the compression is reversible during ground water level recovery. 

An analysis of potential impacts due to subsidence was performed using the Interbed-Storage 
Package for MODFLOW (Leake and Prudic 1991) along with ground water flow modeling of 
the No Action Alternative and Cumulative Action Scenarios (described above in 
Section 3.2.3.3.3). The Proposed Action predicted subsidence was determined using the same 
procedure that was used to determine water-table drawdown under the Proposed Action (i.e., the 
No Action Alternative subsidence results were subtracted from the Cumulative Action Scenario 
results), and the predicted Proposed Action subsidence is presented relative to existing (2009) 
conditions. The modeled interbed-storage parameters were calibrated to the distribution of 
subsidence interpreted from InSAR data for the main agricultural area in Diamond Valley from 
1992 to 2000, as described in Section 3.2.2.6.6. The hydrogeological characteristics of Diamond 
and Kobeh Valleys are very similar (Harrill 1968; Tumbusch and Plume 2006). Both valleys 
contain thick (greater than 3,000 feet) sections of basin fill, much of it related to repeated cycles 
of lacustrine deposition during the late Cenozoic. It is therefore reasonable to infer that the 
Kobeh Valley basin-fill aquifer system’s response to pumping in the KVCWF area would be 
similar to that presently occurring in Diamond Valley. Diamond Valley thus provides a useful 
analogue for estimating future potential impacts due to increased pumping in Kobeh Valley 
under the Proposed Action (Bell 2008). 
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The numerical model shows that under the Proposed Action, subsidence of up to approximately 
2.5 feet would occur in the northern part of the KVCWF area (Figure 3.2.23). The projected 
lateral extent of subsidence greater than one-half-foot is approximately four miles in radius and 
is centered on the northern part of the well field area. There is no other predicted land subsidence 
due to the effects of mine pit dewatering or KVCWF pumping under the Proposed Action within 
the HSA. 

Potential for Changes to Aquifer Productivity 

The greatest potential for permanent deformation would occur in the finer grained sediments 
(clays and silty clays) that are not the primary water-bearing materials in the basin-fill aquifer of 
Kobeh Valley. The result would be a slight loss in aquifer interbed storage, but no noticeable loss 
in aquifer productivity of water supply wells. Thus, the potential impacts to the aquifer due to 
subsidence under the Proposed Action, if any, would be localized and are not considered 
significant. 

� Impact 3.2.3.3-7: A small change in aquifer characteristics is expected to result from 
compaction of the aquifer materials. Ground subsidence of greater than one-half-foot is 
projected to extend approximately four miles quasi-radially from the center of subsidence 
effects in the northern part of the KVCWF area, and a maximum subsidence of 
approximately 2.5 feet is projected in a small part of that central area. The subsidence 
would result primarily from a permanent reduction in porosity of the finer grained 
sediments (clays and silty clays), which are not the primary water-bearing materials in the 
basin-fill aquifer. 

Significance of the Impact: The potential for the Kobeh Valley basin-fill aquifer to 
transmit or store water is not expected to be significantly impacted. 

No mitigation is proposed for this impact; see Section 3.1.1 for a general discussion 
of significance and the development of mitigation measures. 

Potential for Significant Land Surface Alteration 

Consolidation of sediments that results in subsidence could also produce changes at the land 
surface. As noted above, ground subsidence of approximately 2.5 feet would occur in a small 
part of the northern KVCWF area, and subsidence of up to one-half-foot is projected to extend 
approximately four miles from the center of subsidence effects in the northern well field area. If 
the future subsidence is smoothly distributed (as simulated by the MODFLOW-based model and 
the Interbed-Storage Package), it would not be noticeable because the average slopes of the land 
surface would mask any effects. 

However, subsidence is not always smoothly distributed and irregularities in subsidence may 
occur, which leads to the potential for ground water withdrawals to induce fissures in the basin-
fill deposits. Such fissures, thought to be induced by subsidence, have been observed and studied 
in Crescent Valley (adjacent to Pine Valley on the west side of the Cortez Mountains in the 
northwest part of the HSA), as documented in BLM (2004). Newly induced fissuring in the 
basin-fill deposits has the potential to alter surface drainage by causing ponding adjacent to 
surface breaks, or by deflecting surface runoff to a new course that follows the newly induced 
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fissures. More important is the possibility of deflecting surface runoff directly into openings 
along the fissures. Fissures induced by subsidence are usually initially too narrow to be readily 
apparent, but may be substantially enlarged by erosion if exposed to significant overland flow. 
The erosion could result in deep, wide fissure gullies, which could be a hazard to people and 
animals. Fissure gullies could also damage roads or mining facilities. 

In addition, such fissures may initially be open directly from the land surface to the aquifer, thus 
creating a shortcut for recharge to the aquifer. If any contaminants entered such a fissure, they 
would also be afforded a more direct route to the aquifer. Once subsidence stops, such fissures 
eventually naturally fill with sediment, but the natural process could take decades. 

If differential subsidence induces fissuring in the basin-fill deposits, such fissures would be 
expected to occur in the areas of greatest subsidence (in the KVCWF area) and while ground 
water levels are falling (during pumping or soon thereafter). Hence, any potential impacts would 
likely be noticed prior to cessation of mine reclamation. 

� Impact 3.2.3.3-8: Differential subsidence could result in the development of fissures, 
creating a potential to degrade waters of the state. Fissures could provide a preferential 
flow path for uncontained process fluids or chemical or hydrocarbon releases. Capture of 
surface runoff by fissures may form erosional fissure gullies, which represent a safety 
risk to wildlife, livestock, wild horses, and people. 

Significance of the Impact: The impact would be significant if fissure gullies formed. 

� Mitigation Measure 3.2.3.3-8: EML would be responsible for specifically monitoring 
for fissure gully development. If fissure gullies form, they would be filled in with clean, 
coarse-grained alluvium, with the intent of providing a rapid means of dissipation for any 
surface water entering the fissure and thereby reducing the propagation of the fissure 
through continued erosion. The fill material then would be seeded with a BLM-approved 
seed mix. 

� Effectiveness of Mitigation and Residual Effects: Implementation of Mitigation 
Measure 3.2.3.3-8 would be effective at mitigating the fissures that develop because they 
would be filled immediately. Any residual effects of fissure development would be fully 
mitigated during the life of the Project. 

3.2.3.4 No Action Alternative 

Under the No Action Alternative, the proposed Project would not be developed, and the 
associated impacts would not occur. Under this alternative, consumptive uses of ground water in 
the HSA basins would continue according to existing authorizations. The modeling assumptions 
regarding assumed future ground water withdrawals under the No Action Alternative are 
described in Section 3.2.3.2.2 and summarized in Table 3.2-7. 
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3.2.3.4.1 Surface Water Resources 

Erosion, Sedimentation, and Flooding within Drainages 

Under the No Action Alternative, there would be no mine-related alteration or diversion of 
existing natural drainages or washes that contain surface flow during high rainfall or snowmelt 
events. Existing exploration-related surface disturbance may cause an increase in erosion and 
sedimentation of the local surface drainages. Such impacts potentially could also occur as a 
result of other activities within the HSA that are not associated with the proposed Project. 

� Impact 3.2.3.4-1: Grading, earth moving, diversion of drainages, and placement of fill 
could accelerate erosion and sedimentation, and alter surface-water flood runoff patterns 
in the future. 

Significance of the Impact: The impact is not considered significant. 

No mitigation is proposed for this impact; see Section 3.1.1 for a general discussion 
of significance and the development of mitigation measures. 

Effects of Ground Water Drawdown on Streams, Springs, and Surface Water Resources

Potential changes in water levels in the ground water system were evaluated using the 
methodology previously described in Section 3.2.3.2. The predicted change in ground water 
levels attributable to the No Action Alternative in Year 2055 is shown in Figure 3.2.23. This 
figure shows areas where the water levels are predicted to decrease over time in comparison to 
the existing baseline ground water elevation at the end of 2009, due solely to the simulated 
conditions under the No Action Alternative. By Year 2055, two distinct drawdown areas are 
predicted to develop: one near the Bobcat Ranch in the southwest part of Kobeh Valley, and one 
in the southern part of Diamond Valley. The ground water model results indicate that the ground 
water would be drawn down by up to 40 feet in the Bobcat Ranch area and by approximately up 
to 110 feet in the southern part of Diamond Valley, relative to existing (2009) conditions. The 
projected extent of future drawdown greater than ten feet encompasses one spring site and 
portions of five intermittent and ephemeral drainages in the Bobcat Ranch area, and numerous 
spring sites and stream drainages in the southern part of Diamond Valley. 

�  Impact 3.2.3.4-2: The future ground water drawdown (relative to existing conditions in 
2009) is predicted to be more than ten feet at one spring site and portions of five 
intermittent and ephemeral drainages in the Bobcat Ranch area, and at numerous spring 
sites and stream drainages in the southern part of Diamond Valley by the end of 
Year 2055. 

Significance of the Impact: Impacts associated with the No Action Alternative are 
considered significant; however, these impacts are not under BLM jurisdiction and no 
mitigation is proposed. 
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3.2.3.4.2 Ground Water Resources 

Lowering of the Water Table 

Based on the ground water modeling, the assumed continued agricultural pumping in Kobeh and 
Diamond Valleys under the No Action Alternative would lower the water table in the basin-fill 
aquifers of those valleys by up to 40 feet and 110 feet in Year 2055, respectively, relative to 
existing (2009) conditions, as shown in Figure 3.2.24. Continued pumping after that time may 
further increase the ground water drawdown in both areas, depending upon the magnitudes of the 
pumping rates. 

Impacts to Ground Water Resources 

There are numerous ground water users within the projected future drawdown area under the No 
Action Alternative (see Figure 3.2.3). Water rights associated with water-supply wells and 
surface water resources within the projected future drawdown area were included in the 
previously described inventory of water rights compiled for the EIS analysis (Section 3.2.2.7), 
but they are not individually addressed in this section for practical reasons; however, they are 
illustrated in Figure 3.2.24. Notably, none of the non-EML-controlled water rights or wells 
predicted to be potentially impacted under the No Action Alternative are predicted to be 
impacted by the Proposed Action (or the Partial Backfill Alternative or the Off-Site Transfer of 
Ore Concentrate for Processing Alternative) leading to the conclusion that the impacts from the 
two alternatives are distinguishable. 

�  Impact 3.2.3.4-3: The ground water drawdown is predicted to exceed ten feet at the 
locations of numerous active ground water rights controlled by third parties in the Bobcat 
Ranch area of Kobeh Valley and in the southern part of Diamond Valley by the end of 
Year 2055. None of these locations are predicted to be impacted by the Proposed Action, 
the Partial Backfill Alternative, or the Off-Site Transfer of Ore Concentrate for 
Processing Alternative. 

Significance of the Impact: Impacts associated with the No Action Alternative are 
considered significant; however, these impacts are not under BLM jurisdiction and no 
mitigation is proposed. 

Impacts to Basin Water Budgets 

The water balance for the ground water system within the HSA was estimated using the 
calibrated ground water flow model (Montgomery et al. 2010) and the consumptive use 
assumptions for the No Action Alternative, as described in Section 3.2.3.2. The estimated annual 
ground water inflow and outflow rates in Years 2055 and 2105 are summarized in Tables 3.2-13 
and 3.2-14, respectively. The projected pattern of changes in the water balance for the No Action 
Alternative through the end of Year 2105 indicate that there would be a continued decrease in 
ET and further reduction in the available ground water stored in Diamond Valley. 

�  Impact 3.2.3.4-4: Ground water flow modeling indicates that there would be a continued 
decrease in ET of ground water in Diamond Valley resulting from expanded drawdown 
associated with continued agricultural pumping. 
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Significance of the Impact: Impacts associated with the No Action Alternative are 
considered significant; however, these impacts are not under BLM jurisdiction and no 
mitigation is proposed. 

Table 3.2-13: Simulated Ground Water Budgets for Individual Basins and the Entire HSA 
in 2055 Under the No Action Alternative1 

Budget Component Antelope Valley Diamond Valley Kobeh Valley 
Pine Valley 
(within the 

HSA) 
Entire HSA 

Ground Water Inflow2 (afy) 
Precipitation Recharge 4,100 21,400 13,200 34,900 73,600 

Subsurface Inflow5 0 

8,300 
(5,900 from Pine 
Valley and 2,400 

from Kobeh 
Valley) 

5,100 
(1,900 from 

Monitor Valley, 
2,700 from 

Antelope Valley, 
and 500 from Pine 

Valley) 

0 

1,900 
(from Monitor 

Valley to Kobeh 
Valley) 

Net Total Inflow 4,100 29,700 18,300 34,900 75,500 
Ground Water Outflow2 (afy) 
Evapotranspiration3,5 1,400 9,100 15,000 17,100 42,600 
Ground Water Pumping5 negligible 55,800 3,800 negligible 59,600 

Subsurface Outflow5 2,700 
(to Kobeh Valley) 

0 
2,400 

(to Diamond 
Valley) 

17,700 
(5,900 to 

Diamond Valley, 
500 to Kobeh 
Valley, and 
11,300 to 

northern Pine 
Valley) 

11,300 
(from southern 
to northern Pine 

Valley) 

Net Total Outflow 4,100 64,900 21,200 34,800 113,600 
1 Estimation based on sources of data and methods described in Montgomery et al. (2010), including results from the calibrated  
numerical ground water model.  
2 Values rounded to the nearest 100 afy. 
3 Includes ET from phreatophyte areas and evaporation from playas and spring discharge.  
4 Source: Montgomery et al. (2010), Table 4.1-5. 
5 Source: Montgomery et al. (2010), Table 4.4-5. 
6 Source: Montgomery et al. (2010), Figure 4.4-2. 

Table 3.2-14: Simulated Ground Water Budgets for Individual Basins and the Entire HSA 
in 2105 Under the No Action Alternative1 

Budget Component Antelope Valley Diamond Valley Kobeh Valley 
Pine Valley 
(within the 

HSA) 
Entire HSA 

Ground Water Inflow2 (afy) 
Precipitation Recharge4 4,100 21,400 13,200 34,900 73,600 
Subsurface Inflow5 0 8,700 

(6,100 from Pine 
Valley and 2,600 

from Kobeh 
Valley) 

5,400 
(2,100 from 

Monitor Valley, 
2,700 from 

Antelope Valley, 
and 600 from Pine 

Valley) 

0 2,100 
(from Monitor 

Valley to Kobeh 
Valley) 
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Pine Valley 
Budget Component Antelope Valley Diamond Valley Kobeh Valley (within the Entire HSA 

HSA) 
Net Total Inflow 4,100 30,100 18,600 34,900 75,700 
Ground Water Outflow2 (afy) 
Evapotranspiration3,5 1,400 6,300 14,300 17,000 39,000
Net Ground Water negligible 55,800 3,800 negligible 59,600 
Pumping6 

Subsurface Outflow5 2,700 0 2,600 18,000 11,300 
(to Kobeh Valley) (to Diamond (6,100 to (from southern to 

Valley) Diamond Valley, northern Pine 
600 to Kobeh Valley) 
Valley, and 
11,300 to 

northern Pine 
Valley) 

Total Outflow 4,100 62,100 20,700 35,000 110,000 
Net Total Outflow 0 -32,000 -2,100 -100 -34,300 

1 Estimation based on sources of data and methods described in Montgomery et al. (2010), including results from the calibrated  
numerical ground water model.  
2 Values rounded to the nearest 100 afy. 
3 Includes ET from phreatophyte areas and evaporation from playas and spring discharge.  
4 Source: Montgomery et al. (2010), Table 4.1-5. 
5 Source: Montgomery et al. (2010), Table 4.4-5. 
6 Source: Montgomery et al. (2010), Figure 4.4-2. 

� Impact 3.2.3.4-5: Ground water flow modeling indicates that there would be a further 
decrease in the available ground water stored in Diamond Valley due to continued 
agricultural pumping under the No Action Alternative, and that the declining trend in 
available ground water would persist until Year 2105 or longer depending upon future 
pumping rates. 

Significance of the Impact: Impacts associated with the No Action Alternative are 
considered significant; however, these impacts are not under BLM jurisdiction and no 
mitigation is proposed. 

Consumptive Losses 

For ground water modeling purposes, it was assumed that future consumptive use of ground 
water in Kobeh and Diamond Valleys would be constant at rates that are similar in magnitude to 
those experienced in recent years and persisting for the foreseeable future. The estimated future 
average annual rates of usage were 2,355 gallons per minute (3,800 afy) in Kobeh Valley and 
34,630 gallons per minute (55,850 afy) in Diamond Valley, as listed in Tables 3.2-12 and 3.2-13. 
In reality, future pumping rates would not be constant over time and they may vary significantly 
from the modeling assumptions. 

� Impact 3.2.3.4-6: Consumptive use of water for authorized agricultural irrigation, stock 
watering, mining and milling, or municipal uses constitute beneficial uses of water 
resources. However, the historical and existing (2009) rates of consumptive usage in 
Diamond Valley already appear to have impacted some water resources and may be 
unsustainable in the long term. Some of the pumping-related consumption of ground 
water in Diamond Valley is offset by the reduction in ground water loss due to less ET as 
the water table declines. 
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Significance of the Impact: Impacts associated with the No Action Alternative are not 
considered significant. 

Potential Impacts Due to Subsidence 

The basis for this potential impact and the assessment methodology are the same as described for 
the Proposed Action in Section 3.2.3.3.2; therefore, they will not be repeated here. The numerical 
model shows that under the No Action Alternative, future subsidence (i.e., relative to existing 
conditions in 2009) of up to approximately 13.5 feet would occur in the southern part of 
Diamond Valley by the end of Year 2055 (Figure 3.2.25). The projected lateral extent of 
subsidence greater than one-half-foot extends approximately 13 miles to the north and south and 
five miles to the east and west from the center of maximum subsidence in southern Diamond 
Valley. There is also a small area of predicted subsidence of approximately one-half-foot 
magnitude along Slough Creek immediately west of Devils Gate in Kobeh Valley in Year 2055 
under the No Action Alternative. There is no predicted land subsidence due to the effects of 
ground water withdrawals under the No Action Alternative anywhere else within the HSA. 

Potential for Changes to Aquifer Productivity 

The greatest potential for permanent deformation would occur in the finer grained sediments 
(clays and silty clays), which are not the primary water-bearing materials in the basin-fill aquifer 
of Diamond Valley. The result would be a loss in aquifer interbed storage and, presumably, some 
loss in aquifer productivity of water supply wells (given the magnitude of the projected 
maximum future subsidence). 

� Impact 3.2.3.4-7: A change in aquifer characteristics is expected to result from 
compaction of the aquifer materials. Ground subsidence of greater than one-half-foot is 
projected to extend approximately 13 miles to the north and south and five miles to the 
east and west from the center of maximum subsidence (approximately 13.5 feet) in 
southern Diamond Valley. The subsidence would result primarily from a permanent 
reduction in porosity of the finer grained sediments (clays and silty clays), but some 
reduction in the porosity of the primary water-bearing materials in the basin-fill aquifer 
may also occur. 

Significance of the Impact: Impacts associated with the No Action Alternative are 
considered significant; however, these impacts are not under BLM jurisdiction and no 
mitigation is proposed. 

Potential for Significant Land Surface Alteration 

Consolidation of sediments that results in subsidence could also produce changes at the land 
surface. As noted above, ground subsidence of up to approximately 13.5 feet would occur in the 
southern part of Diamond Valley, and subsidence of up to one-half-foot is projected to extend 
approximately 13 miles to the north and south and five miles to the east and west from the center 
of maximum subsidence. If the future subsidence is not evenly distributed, the subsidence may 
induce fissuring or promote the formation of fissure gullies, which could alter surface drainage 
patterns, create a safety risk for animals and humans, or allow potential contaminants to rapidly 
enter the ground water system. The issues and risks associated with this potential impact are the 
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same as described for the Proposed Action in Section 3.2.3.3.2; therefore, they will not be 
repeated here. 

� Impact 3.2.3.4-8: Differential subsidence could result in the development of fissures, 
creating a potential to degrade waters of the state. Fissures could provide a preferential 
flow path for contaminants released at the ground surface to reach the ground water 
system. Capture of surface runoff by fissures may form erosional fissure gullies, which 
represent a safety risk to wildlife, livestock, wild horses, and people. 

Significance of the Impact: Impacts associated with the No Action Alternative are 
considered significant; however, these impacts are not under BLM jurisdiction and no 
mitigation is proposed. 

3.2.3.5 Partial Backfill Alternative 

The Partial Backfill Alternative (described in Section 2.2.2) would have the same potential water 
quantity impacts as the Proposed Action (Section 3.2.3.3) during the 33-year period of open pit 
mining, but the impacts would differ after mining and pit dewatering cease in 2044. After 
dewatering ceases, a pit lake would form as surrounding ground water levels recover under the 
Proposed Action; under the Partial Backfill Alternative, the pit would be partially backfilled to 
eliminate the potential for a pit lake to form, and the backfill material would saturate as ground 
water levels recover. The pre-mining ground water elevation in the vicinity of the proposed open 
pit varies from northwest to southeast across the site from approximately 7,200 to 6,750 feet 
amsl. Under the Partial Backfill Alternative, the open pit would be backfilled to elevations that 
would be at least 100 feet above the sloping, pre-mining ground water surface, thus preventing 
any substantial evaporative ground water losses from that area, as well as allowing precipitation 
within the open pit to flow freely out of the open pit at the southeastern edge. 

As ground water flows into the backfilled pit and the backfill becomes saturated there would be a 
corresponding ground water outflow from the backfilled pit soon after the end of mining. The 
onset of a well-defined flow-through condition would occur approximately 210 years after the 
end of dewatering and backfilling commences. Contours of the simulated ground water levels 
after 210 years of recovery are provided in Figure 3.2.26. 

3.2.3.5.1 Surface Water Resources 

Erosion, Sedimentation, and Flooding within Drainages 

Even with the implementation of the Project BMPs, the potential impacts to surface drainages 
involving erosion, sedimentation, or alteration of flood runoff patterns under the Partial Backfill 
Alternative would occur, but would be proportionally less than for the Proposed Action, due to 
the smaller WRDFs as described in Section 3.2.3.3.1. This is primarily due to the placement of a 
large portion of the waste rock in the open pit and thus only the reclaimed surface of the backfill 
would be subject to erosion. 

� Impact 3.2.3.5-1: Grading, earth moving, diversion of drainages, and placement of fill 
could accelerate erosion and sedimentation and alter surface-water flood runoff patterns 
during mining and post-closure. 
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Significance of the Impact: The impact is not considered significant. 

No mitigation is proposed for this impact; see Section 3.1.1 for a general discussion 
of significance and the development of mitigation measures. 

Effects of Ground Water Drawdown on Streams, Springs, and Surface Water Resources 

Potential impacts to the flow of streams and springs in the HSA resulting from mine-related 
ground water drawdown under the Partial Backfill Alternative would be proportionally less than 
for the Proposed Action, as described in Section 3.2.3.3.1. Figure 3.2.27 shows the maximum 
extent of drawdown under the Partial Backfill Alternative. There is very little difference from the 
potential impacts under the Proposed Action. However, near the open pit the maximum extent of 
drawdown is less and two springs are not located within the predicted extent of the ten-foot 
drawdown under the Partial Backfill Alternative (Spring sites 583 and 592) (Table 3.2-8). In 
addition, the location of Spring SP-7 would be uncovered by the placement of the Non-PAG 
waste rock in the open pit. 

� Impact 3.2.3.5-2: The ground water drawdown is predicted to be more than ten feet for 
two perennial stream segments (Roberts Creek and South Fork of Henderson Creek) and 
at 20 perennial or potentially perennial spring sites (Table 3.2-8) for varying periods of 
time up to at least 400 years after the end of mining and milling operations. Other 
individual streams and springs outside of the model predictions could also be 
impacted. 

Significance of the Impact: The impacts are potentially significant at the two stream 
segments and 20 springs mentioned above. Although significant impacts are not predicted 
to occur in the other individual streams or springs in the HSA, the uncertainty of 
predicting impacts to streams and springs indicates a need for operational monitoring and 
mitigation measures to be implemented. If monitoring, which has been incorporated 
into the mitigation measure, indicates that there are reduced flows in perennial stream 
segments or springs that the BLM determines can be attributed to the mining operation, 
then specific mitigation would be implemented, as described below. Potential adverse 
effects to surface water rights would be mitigated under NDWR jurisdiction. 

� Mitigation Measure 3.2.3.5-2a: Specific mitigation for the two perennial stream 
segments and 20 perennial or potentially perennial spring sites are outlined in 
Table 3.2-9. Figure 3.2.21 shows the anticipated location for the components of the 
facilities necessary to implement the mitigation measures outlined in Table 3.2-9. 
Implementation of any of the specific mitigation outlined in Table 3.2-9 for springs 
located on private land would be subject to the authorization of the private land 
owner. The site-specific evaluation of the effectiveness of this specific mitigation for 
each identified surface water resource within the mine-related ground water 
drawdown area is presented in Table 3.2-9. The site-specific measures include one 
or more methods identified in Mitigation Measure (3.2.3.5-2b). Similar methods (as 
identified in Table 3.2-9) would also be applied to streams and springs not identified 
in this analysis, if monitoring indicates that there are impacts that the BLM 
determines can be attributed to the mining operation. Implementation of the 
mitigation outlined in Table 3.2-9 would result in up to approximately 29.8 acres of 
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additional surface disturbance associated with the pipeline construction and maintenance, 
as well as the need for approximately 302 acre-feet of water that would at least 
initially come from EML’s existing water rights if additional water rights have not 
yet been secured. This specific mitigation would be implemented, as determined by 
the BLM, based on the results of the monitoring outlined in this mitigation measure. 
EML would implement the water monitoring provisions outlined in Section 2.1.15 and 
Appendix C to track the drawdown associated with the open pit dewatering and ground 
water production activities. In addition, EML would periodically update the ground water 
flow as determined by the BLM. EML would be responsible for monitoring and annual 
reporting of changes in ground water levels and surface water flows prior to and during 
operation, and for a period of up to 30 years in the post-mining and milling phase. The 
reports would be in a format and with a content that is acceptable to the BLM. The 
monitoring outlined in Appendix C and required in this mitigation measure would 
be used to document the effectiveness of the implemented specific mitigation 
activities. In addition, the BLM has the ability to require the implementation of 
additional mitigation measures if the initial implementation is unsuccessful. 

� Mitigation Measure 3.2.3.5-2b: If monitoring (Mitigation Measure 3.2.3.5-2a) indicates 
that flow reductions of perennial surface waters are occurring and that these reductions 
are likely the result of mine-induced drawdown, the following measures would be 
implemented: 

1.  The BLM would evaluate the available information and determine whether 
mitigation is required. 

2.  If mitigation would be required by the BLM for BLM-administered resources, 
then EML would be responsible for preparing a detailed, site-specific plan to 
enhance or replace the impacted perennial water resource(s). Potential adverse 
effects to surface water rights would be mitigated under NDWR jurisdiction, as 
well as potential need for additional BLM permit acquisition activities and 
NEPA analysis. 

The mitigation plan would be submitted to the BLM identifying the excess 
amount of drawdown or drawdown impacts to surface water resources. Mitigation 
would depend on the actual impacts, site-specific conditions, and historical use 
and could include a variety of measures (e.g., flow augmentation, on-site, or off-
site improvements). Methods to enhance or replace the impacted perennial water 
resources include, but are not limited to, the following: 

• Modification , including cessation, of pumping distribution in the water 
supply well field; 

•  Injection to confine the drawdown cone; 
•  Installation of a water-supply pump in an existing well (e.g., monitoring 

well); 
• Installation  of a new water production well; 
•  Piping from a new or existing source; 
• Installation  of a guzzler; 
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•  Enhanced development of an existing seep or spring to promote additional 
flow;

 • Water  hauling; 
• Removal  of piñon-juniper in impacted watersheds; or 
•  Fencing or other protective measures for an existing seep to maintain flow. 

3.  An approved site-specific mitigation plan would be implemented followed by 
monitoring and reporting to measure the effectiveness of the implemented 
measures. 

� Mitigation Measure 3.2.3.5-2c: The numerical ground water flow modeling indicates 
that some impacts to springs may occur after the end of mining and milling operations, 
when some of the operational measures described above may not be available. For the 
post-Project delayed impacts of drawdown, the ground water flow model would be 
updated during the closure process consistent with regulations and policy using the 
accumulated field data for pumping rates, consumptive use, and observed drawdown 
within the HSA to re-evaluate projected drawdown that would occur after the end of 
mining and milling operations. If the BLM determines that the Project would impact 
perennial stream segments or spring sites in this post-operational phase, mitigation 
consisting of one or both of the following measures would be required: 

1.  Installation of a well and pump at affected stream or spring locations to restore the 
historic yield of the affected surface water resource. 

2.  Posting of an additional financial guarantee to provide for potentially affected 
water supplies in the future. 

� Effectiveness of Mitigation and Residual Effects: Mitigation would be designed to 
address the specific spring or surface water that is affected, which enhances the 
effectiveness of the mitigation. In addition, a variety of approaches to mitigation can be 
used within these measures to achieve the objective. These mitigation measures are 
expected to be effective because the mitigation measures are specifically intended to 
directly address the impact by restoring or enhancing surface flows, and because the 
measures would be reviewed and addressed by the BLM. The effectiveness of Mitigation 
Measure 3.2.3.5-2c, if implemented, is less certain since the mitigation would be many 
decades in the future. If initial implementation was not successful, the BLM may require 
implementation of additional measures. The feasibility and success of mitigation would 
depend on site-specific conditions and details of the mitigation plan. However, this type 
of mitigation has been proven to be effective and if measures used in Mitigation 
Measure 3.2.3.5-2b are implemented, then the measure should be effective at mitigating 
the impacts from reduced surface water flows. Over a long period of time (tens to 
hundreds of years) the effects to most surface water flows would diminish; however, for 
the springs nearest to the open pit, flows would be reduced or eliminated in perpetuity. 

CHAPTER 3 AFFECTED ENVIRONMENT AND ENVIRONMENTAL CONSEQUENCES 
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3.2.3.5.2 Ground Water Resources 

Lowering of the Water Table 

The dewatering associated with the proposed open pit mining under the Partial Backfill 
Alternative would lower the bedrock ground water elevations by approximately 2,250 feet in the 
vicinity of the open pit during mining operations. At the same time, and continuing for 12 years 
after the end of pit dewatering, pumping in the KVCWF for process water supply would lower 
the water table in the basin-fill and bedrock aquifers of central Kobeh Valley and the southern 
part of the Roberts Mountains. Based on numerical ground water flow modeling, the expected 
amount of drawdown near the center of the KVCWF is approximately 120 feet after 44 years of 
pumping under the Proposed Action (Montgomery et al. 2010). The ground water levels near the 
open pit and the KVCWF would begin to recover immediately after Project-related dewatering 
and pumping cease. The Local Model was used to evaluate the ground water recovery in the 
backfilled pit under the Partial Backfill Alternative (Figure 3.2.28). 

Impacts to Ground Water Resources 

Potential impacts to the ground water and thus the associated ground water users in the HSA 
resulting from mine-related ground water drawdown under the Partial Backfill Alternative would 
be the same as for the Proposed Action, as described in Section 3.2.3.3.2 (Montgomery 2010). 
Therefore, they are not repeated here. 

� Impact 3.2.3.5-3: The ground water drawdown is predicted to exceed ten feet at the 
locations of seven wells with associated active ground water use with water rights. 

Significance of the Impact: Impacts to the seven wells with associated active ground 
water use with water rights listed in Table 3.2-10 are potentially significant until such 
time as the ground water level recovers to less than ten feet of drawdown, which is 
predicted to be less than 100 years post-Project in all cases. The impacts would become 
less than significant after implementation of the mitigation measures described below. 
Potential adverse effects to ground water rights would be mitigated under NDWR 
jurisdiction. Therefore no mitigation measures are proposed by the BLM for ground 
water rights. Section 3.26 includes suggested mitigation outside the BLM’s 
jurisdiction for water rights. 

�  Mitigation Measure 3.2.3.5-3a: For the seven wells with associated active ground water 
use with water rights EML would assess the distance of the screened interval and the 
pumping below the ground water table. If that difference is greater than maximum 
predicted drawdown, then EML would pay the water right holder for the increase in 
pumping costs based on historical usage. If the difference is greater than ten feet, then 
EML would pay for either the lowering of the pump to a depth greater than the maximum 
drawdown in the well, or the completion of a new well with the screened depth greater 
than the maximum predicted drawdown and pay the water right holder for the increase in 
pumping costs based on historic usage. In addition, EML would implement the water 
monitoring provisions outlined in Section 2.1.15 and in Appendix C. If, through 
implementation of the water monitoring, it is determined that there are impacts to wells 
with associated active ground water use with water rights attributable to the Project, 
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whether predicted or not, then the following mitigation measures would be implemented. 
The combined surface water and ground water monitoring results would be used to 
trigger the implementation of Mitigation Measure 3.2.3.5-3b. 

� Mitigation Measure 3.2.3.5-3b: If monitoring (Mitigation Measure 3.2.3.5-3a) indicates 
that mine-induced drawdown impacts a well with associated active ground water use 
with water rights, the following measures would be implemented: 

1.  The BLM would evaluate the available information and if the drawdown can be 
attributed to impacts from the Project, the mitigation described above would 
be required. 

2.  If mitigation is required by the BLM, then EML would be responsible for 
preparing a detailed, site-specific plan to enhance or replace the impacted ground 
water. The mitigation plan would be submitted to the BLM identifying drawdown 
impacts to ground water resources. Mitigation would depend on the actual 
impacts and site-specific conditions and could include the following: 

•  Lowering the pump in an existing well; 
•  Deepening an existing well; 
•  Drilling a new well for replacement of water supply; 
•  Providing a replacement water supply of equivalent yield and general 

water quality; 
•  Pay for any incremental increase in pumping costs; 
•  Modifying the KVCWF pumping regime (well locations and/or rates) 

during operations to reduce draw down in the area of the impacted ground 
water resources; 

•  Infiltrating or injecting water during operations at strategic locations to 
limit drawdown propagation in certain areas. 

3.  An approved site-specific mitigation plan would be implemented followed by 
monitoring and reporting to measure the effectiveness of the implemented 
measures. 

�  Mitigation Measure 3.2.3.5-3c: For any significant impacts to wells with associated 
active ground water use with water rights that do not occur until after the end of mining 
and milling operations, the operational measures described above may not be available. 
For the post-Project delayed impacts of drawdown, the ground water flow model would 
be updated during the closure process consistent with regulations and policies using the 
accumulated field data for pumping rates, consumptive use, and observed drawdown 
within the HSA to re-evaluate projected drawdown that would occur after the end of 
mining and milling operations. Wells with associated active ground water use with 
water rights not owned or controlled by EML that are indicated to be significantly 
impacted would then be mitigated by EML using one or more of the following measures, 
as directed by the BLM or the appropriate regulatory agency: 

1.  Installation of a deeper well and pump at affected locations to restore the 
historical yield of the well (including incremental increase in pumping costs). 

CHAPTER 3 AFFECTED ENVIRONMENT AND ENVIRONMENTAL CONSEQUENCES 
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2. Posting of a funding mechanism to provide for potential future impacts to 
potentially affected water sources. 

� Effectiveness of Mitigation and Residual Effects: Implementation of the Mitigation 
Measure 3.2.3.5-3b and the use of any of the options outlined above would be effective at 
mitigating the impacts to wells with associated active ground water use with water 
rights. Mitigation would be designed to address the specific ground water source that is 
affected, which enhances the effectiveness of the mitigation. These mitigation measures 
are expected to be effective because the mitigation measures are specifically intended to 
directly address the impact by providing financial compensation or ensuring that the 
water is made available, and because the measures would be reviewed and assessed by 
the BLM. If initial implementation was not successful, the BLM may require 
implementation of additional measures. The feasibility and success of mitigation would 
depend on site-specific conditions and details of the mitigation plan. Any residual effects 
to ground water rights would be fully mitigated and over a long period of time (tens to 
hundreds of years) the drawdown effects would fully diminish, except in the vicinity of 
the open pit where the effects would be in perpetuity. 

Impacts to Basin Water Budgets 

Potential impacts to water budgets of the basins in the HSA resulting from mine-related ground 
water withdrawals under the Partial Backfill Alternative would be very similar to those of the 
Proposed Action through the end of mine dewatering operations (Year 2044). At the end of open 
pit mining under the Partial Backfill Alternative, the pit would be partially backfilled to prevent 
the formation of a pit lake. As a result, the pit lake evaporation that would occur under the 
Proposed Action would not occur under the Partial Backfill Alternative. The recovery of ground 
water levels in the vicinity of the pit would be faster under the Partial Backfill Alternative than 
for the Proposed Action because less water from storage would be needed to fill the void spaces 
in the backfilled pit than would be needed to fill the open pit void space, and because there 
would be no ongoing evaporative losses from a lake surface during recovery under the Partial 
Backfill Alternative. The ground water elevations in the vicinity of the pit would ultimately 
recover to near the pre-mining levels under the Partial Backfill Alternative, whereas under the 
Proposed Action, the lake would act as a continual sink for ground water, resulting in a 
permanent drawdown of the water table locally around the open pit. 

The estimated changes in annual ground water budgets under the Partial Backfill Alternative 
indicate that the mine-induced drawdown associated with pit dewatering and KVCWF pumping 
is predicted to result in a decrease in ET in all basins of the HSA. Most of the predicted decrease 
(95 percent at 50 years after the end of mine-related pumping) in ET within the HSA occurs in 
Kobeh Valley. The predicted water table drawdown in Kobeh Valley extends to the mapped 
phreatophyte areas northwest of Bean Flat and east of Lone Mountain (Figure 3.2.27). The 
predominant phreatophyte vegetation in these areas is greasewood. The simulated extinction 
depth for greasewood is 40 feet below the ground surface, and the ground water model results 
indicate that the magnitude of drawdown along the perimeter of these phreatophyte vegetation 
areas would exceed the extinction depth for some period of time (Montgomery et al. 2010). This 
could potentially lead to a change in composition and percent cover of phreatophyte plants and 
an associated decrease in ET of ground water, as reflected in the estimated water budget changes 
listed in Tables 3.2-15 and 3.2-16. 

EUREKA MOLY, LLC MOUNT HOPE PROJECT 
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In the final year of operations under the Partial Backfill Alternative (2055), the estimated 
available ground water in Diamond Valley is predicted to be reduced by 48 afy as a result of 
mine pit dewatering and KVCWF pumping, relative to the No Action Alternative at that same 
point in time (Table 3.2-15). An increase in subsurface inflow to Diamond Valley of 92 afy 
(31 afy from Pine Valley and 61 afy from Kobeh Valley) is also predicted to occur as a result of 
mine pit dewatering (since the open pit is mostly located within the Diamond Valley basin, but 
because that water would be pumped and consumptively used by the mine under the Partial 
Backfill Alternative, it would not contribute to the available ground water in Diamond Valley). 
Fifty years after the end of operations under the Partial Backfill Alternative (2105), the estimated 
available ground water in Diamond Valley is predicted to be reduced by 51 afy as a result of pit-
lake capture and previous KVCWF pumping, relative to the No Action Alternative at that same 
point in time (Table 3.2-16). In 2105, a predicted increase in subsurface inflow to Diamond 
Valley of 65 afy (21 afy from Pine Valley and 44 afy from Kobeh Valley) results from flow-
through in the backfilled pit. Thus, the modeling predicts a net increase of 14 afy in available 
ground water in Diamond Valley within 50 years post-Project under the Partial Backfill 
Alternative relative to the No Action Alternative. 

Table 3.2-15: Estimated Change in Annual Ground Water Budgets in Final Year of 
Project (2055) Under the Partial Backfill Alternative, Relative to the No 
Action Alternative1 

Budget Component Antelope Valley Diamond Valley Kobeh Valley 
Pine Valley 
(within the 

HSA) 
Entire HSA 

Change in Ground Water Inflow2 (afy) 
Precipitation Recharge 0 0 0 0 0 

Subsurface Inflow4 0 

92 
(31 from Pine 
Valley and 61 
from Kobeh 

Valley) 

179 
(1 from Monitor 
Valley, 33 from 
Antelope Valley, 

and 145 from 
Pine Valley) 

0 

1 
(from Monitor 

Valley to Kobeh 
Valley) 

Net Change in Total Inflow 0 92 179 0 1 
Change in Ground Water Outflow2 (afy) 
Evapotranspiration3 -16 -48 -4,020 -11 -4,095 
Net Ground Water Pumping 0 0 11,300 0 11,300 

Subsurface Outflow 
33 

(to Kobeh 
Valley) 

0 
61 

(to Diamond 
Valley) 

179 
(31 to Diamond 

Valley, 3 to 
North Pine 

Valley and 145 to 
Kobeh Valley) 

-3 

Net Change in Total Outflow 17 -48 7,341 168 7,202 
1 Estimation based on sources of data and methods described in Montgomery et al (2010) and Montgomery and Associates  
(2011), including results from the calibrated numerical ground water model.  
2 Positive values indicate increase and negative values indicate decrease in water budget component or in net change in total 
inflow and outflow.  
3 Includes ET from phreatophyte areas and evaporation from playas and spring discharge. 
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Table 3.2-16: Estimated Change in Annual Ground Water Budgets 50 Years Post-Project 
(2105) Under the Partial Backfill Alternative, Relative to the No Action 
Alternative1 

Budget Component Antelope Valley Diamond Valley Kobeh Valley 
Pine Valley 
(within the 

HSA) 
Entire HSA 

Change in Ground Water Inflow2 (afy) 
Precipitation Recharge 0 0 0 0 0 

Subsurface Inflow4 0 

65 
(21 from Pine 
Valley and 44 
from Kobeh 

Valley) 

167 
(14 from Monitor 
Valley, 38 from 
Antelope Valley, 

and 115 from 
Pine Valley) 

0 

14 
(from Monitor 

Valley to Kobeh 
Valley) 

Net Change in Total Inflow 0 65 167 0 14 
Change in Ground Water Outflow2 (afy) 
Evapotranspiration3 -30 -51 -2,305 -28 -2,414 
Net Ground Water Pumping 0 0 0 0 0 

Subsurface Outflow 
38 

(to Kobeh 
Valley) 

0 
44 

(to Diamond 
Valley) 

145 
(21 to Diamond 

Valley, 9 to 
North Pine 

Valley, and 115 
to Kobeh Valley) 

-9 

Net Change in Total Outflow 8 -51 -2,261 117 -2,423 
1 Estimation based on sources of data and methods described in Montgomery et al. (2010) and Montgomery & Associates (2011),  
including results from the calibrated numerical ground water model.  
2 Positive values indicate increase and negative values indicate decrease in water budget component or in net change in total 
inflow and outflow.  
3 Includes ET from phreatophyte areas and evaporation from playas and spring discharge. 

The quantity of ground water leaving the HSA by subsurface flow and discharging into northern 
Pine Valley (the only location of subsurface outflow from the HSA) is predicted to decrease, 
relative to the No Action Alternative, as a result of mine dewatering and KVCWF pumping 
under the Partial Backfill Alternative from three afy at the end of the Project to nine afy at 
50 years post-Project. 

� Impact 3.2.3.5-4: Ground water flow modeling indicates that there could be up to an 
approximately 25 percent decrease in ET of ground water in Kobeh Valley due to a 
change in phreatophyte composition and percent cover resulting from temporary mine-
induced drawdown. 

Significance of the Impact: The impact is not considered significant. 

No mitigation is proposed for this impact; see Section 3.1.1 for a general discussion 
of significance and the development of mitigation measures. 

� Impact 3.2.3.5-5: Ground water flow modeling indicates that there could be a time-
varying net change (decrease or increase) in the available ground water in Diamond 
Valley that is due solely to effects of the Partial Backfill Alternative by the end of mining 



CHAPTER 3 AFFECTED ENVIRONMENT AND ENVIRONMENTAL CONSEQUENCES 

and milling operations and for at least 50 years post-Project; however, the magnitude of 
the projected changes are less than 0.1 percent compared to the overall ground water 
budget for Diamond Valley. 

Significance of the Impact: The impact is not considered significant. 

No mitigation is proposed for this impact; see Section 3.1.1 for a general discussion 
of significance and the development of mitigation measures. 

Consumptive Losses 

Pit dewatering and KVCWF pumping under the Partial Backfill Alternative would constitute a 
combined consumptive water use of 11,300 afy, on average, during the 44-year period of mining 
and milling operations. This consumptive use would cease at the end of that time period. After 
mining operations cease under the Partial Backfill Alternative, the backfilled material in the pit 
area would become saturated as ground water levels recover, but there would be no significant 
evaporative losses of ground water associated with that process. 

� Impact 3.2.3.5-6: Consumptive use of water during mining and milling operations would 
support a beneficial use and would not be expected to adversely impact water resources. 
Long-term consumptive use of water by evaporation from the pit lake surface would not 
occur under the Partial Backfill Alternative, which is a positive impact compared to the 
Proposed Action and is a neutral impact compared to the No Action Alternative. 

Significance of the Impact: There is a positive impact compared to the Proposed Action 
and a neutral impact compared to the No Action Alternative. Impacts during mining 
and milling operations are less than significant. After those operations cease, direct 
impacts of pit lake evaporation would not occur and would, therefore, not result in 
significant impacts. 

No mitigation is proposed for this impact; see Section 3.1.1 for a general discussion 
of significance and the development of mitigation measures. 

Potential Impacts Due to Subsidence 

Potential for Changes to Aquifer Productivity 

Potential impacts to aquifer productivity resulting from dewatering-induced land subsidence 
under the Partial Backfill Alternative would be the same as for the Proposed Action, as described 
in Section 3.2.3.3.2. Therefore, they are not repeated here. 

� Impact 3.2.3.5-7: A small change in aquifer characteristics is expected to result from 
compaction of the aquifer materials. Ground subsidence of greater than one-half-foot is 
projected to extend approximately four miles quasi-radially from the center of subsidence 
effects in the northern part of the KVCWF area, and a maximum subsidence of 
approximately 2.5 feet is projected in a small part of that central area. The subsidence 
would result primarily from a permanent reduction in porosity of the finer grained 
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sediments (clays and silty clays), which are not the primary water-bearing materials in the 
basin-fill aquifer. 

Significance of the Impact: The potential for the Kobeh Valley basin-fill aquifer to 
transmit or store water is not expected to be significantly impacted. 

No mitigation is proposed for this impact; see Section 3.1.1 for a general discussion 
of significance and the development of mitigation measures. 

Potential for Significant Land Surface Alteration 

Potential impacts to ground surface conditions (fissuring or alteration of drainage patterns) 
resulting from dewatering-induced land subsidence under the Partial Backfill Alternative would 
be the same as for the Proposed Action, as described in Section 3.2.3.3.2. Therefore, they are not 
repeated here. 

� Impact 3.2.3.5-8: Differential subsidence could result in the development of fissures, 
creating a potential to degrade waters of the state. Fissures could provide a preferential 
flow path for uncontained process fluids or chemical or hydrocarbon releases. Capture of 
surface runoff by fissures may form erosional fissure gullies, which represent a safety 
risk to wildlife, livestock, wild horses, and people. 

Significance of the Impact: The impact would be significant if fissure gullies formed. 

� Mitigation Measure 3.2.3.5-8: As part of the comprehensive water resources monitoring 
program (Mitigation Measure 3.2.3.5-2a), EML would be responsible for specifically 
monitoring for fissure gully development. If fissure gullies form, they would be filled in 
with clean, coarse-grained alluvium, with the intent of providing a rapid means of 
dissipation for any surface water entering the fissure and thereby reducing the 
propagation of the fissure through continued erosion. The fill material then would be 
seeded with a BLM-approved seed mix. 

� Effectiveness of Mitigation and Residual Effects: Implementation of the Mitigation 
Measure 3.2.3.5-8 would be effective at mitigating the fissures that develop. Any residual 
effects of fissure development would be fully mitigated during the life of the Project.  

3.2.3.6 Off-Site Transfer of Ore Concentrate for Processing Alternative 

The Off-Site Transfer of Ore Concentrate for Processing Alternative (described in Section 2.2.3) 
would have the same potential water quantity impacts as the Proposed Action (Section 3.2.3.3) 
throughout the entire 44-year period of mining and milling operations and during the post-
Project recovery period. There would be no reduction in the pit dewatering rates, the process-
water supply requirements, or the pit lake evaporation rates under the Off-Site Transfer of Ore 
Concentrate for Processing Alternative, relative to the Proposed Action. 
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3.2.3.6.1 Surface Water Resources 

Erosion, Sedimentation, and Flooding within Drainages 

Even with the implementation of the Project BMPs, the potential impacts to surface drainages 
involving erosion, sedimentation, or alteration of flood runoff patterns under the Off-Site 
Transfer of Ore Concentrate for Processing Alternative would occur and would be the same as 
for the Proposed Action, as described in Section 3.2.3.3.1. Therefore, they are not repeated here. 

� Impact 3.2.3.6-1: Grading, earth moving, diversion of drainages, and placement of fill 
could accelerate erosion and sedimentation and alter surface water flood runoff patterns 
during mining and post-closure. 

Significance of the Impact: The impact is not considered significant. 

No mitigation is proposed for this impact; see Section 3.1.1 for a general discussion 
of significance and the development of mitigation measures. 

Effects of Ground Water Drawdown on Streams, Springs, and Surface Water Resources 

Potential impacts to the flow of streams and springs in the HSA resulting from mine-related 
ground water drawdown under the Off-Site Transfer of Ore Concentrate for Processing 
Alternative would be the same as for the Proposed Action, as described in Section 3.2.3.3.1. 
Therefore, they are not repeated here. 

� Impact 3.2.3.6-2: The ground water drawdown is predicted to be more than ten feet for 
two perennial stream segments (Roberts Creek and South Fork of Henderson Creek) and 
at 22 perennial or potentially perennial spring sites (Table 3.2-8) for varying periods of 
time up to at least 400 years after the end of mining and milling operations. Other 
individual streams and springs outside of the model predictions could also be 
impacted. 

Significance of the Impact: The impacts are potentially significant at the two stream 
segments and 22 springs mentioned above. Although significant impacts are not predicted 
to occur in the other individual streams or springs in the HSA, the uncertainty of 
predicting impacts to streams and springs indicates a need for operational monitoring and 
mitigation measures to be implemented. If monitoring, which has been incorporated 
into the mitigation measures, indicates that there are reduced flows in perennial 
stream segments or springs that the BLM determines can be attributed to the mining 
operation, then specific mitigation would be implemented, as described below. In 
addition, potential adverse effects to surface water rights would be mitigated under 
NDWR jurisdiction. 

� Mitigation Measure 3.2.3.6-2a: Specific mitigation for the two perennial stream 
segments and 22 perennial or potentially perennial spring sites are outlined in 
Table 3.2-9. Figure 3.2.21 shows the anticipated location for the components of the 
facilities necessary to implement the mitigation measures outlined in Table 3.2-9. 
Implementation of any of the specific mitigation outlined in Table 3.2-9 for springs 



EUREKA MOLY, LLC MOUNT HOPE PROJECT 
FINAL ENVIRONMENTAL IMPACT STATEMENT 

located on private land would be subject to the authorization of the private land 
owner. The site-specific evaluation of the effectiveness of this specific mitigation for 
each identified surface water resource within the mine-related ground water 
drawdown area is presented in Table 3.2-9. The site-specific measures include one 
or more methods identified in Mitigation Measure (3.2.3.6-2b). Similar methods (as 
identified in Table 3.2-9) would also be applied to streams and springs not identified 
in this analysis, if monitoring indicates that there are impacts that the BLM 
determines can be attributed to the mining operation. Implementation of the 
mitigation outlined in Table 3.2-9 would result in up to 37.2 acres of additional surface 
disturbance associated with the road and pipeline construction and maintenance, as well 
as the need for approximately 302 acre-feet of water that would at least initially 
come from EML’s existing water rights if additional water rights have not yet been 
secured. The specific mitigation would be implemented, as determined by the BLM, 
based on the results of the monitoring that is also outlined in this mitigation 
measure. EML would implement the water monitoring provisions outlined in Section 
2.1.15 and Appendix C to track the drawdown associated with the open pit dewatering 
and water production activities. In addition, EML would periodically update the ground 
water flow model as determined by the BLM. EML would be responsible for monitoring 
and annual reporting of changes in ground water levels and surface water flows prior to 
and during operation, and for a period of up to 30 years in the post mining and milling 
phase. The reports would be in a format and with a content that is acceptable to the 
BLM. The monitoring outlined in Appendix C and required in this mitigation 
measure would be used to document the effectiveness of the implemented specific 
mitigation activities. In addition, the BLM has the ability to require the 
implementation of additional mitigation measures if the initial implementation is 
unsuccessful. 

� Mitigation Measure 3.2.3.6-2b: If monitoring (Mitigation Measure 3.2.3.6-2a) indicates 
that flow reductions of perennial surface waters are occurring and that these reductions 
are likely the result of mine-induced drawdown, the following measures would be 
implemented: 

1. The BLM would evaluate the available information and determine whether 
mitigation is required. 

2.  If mitigation would be required by the BLM, then EML would be responsible for 
preparing a detailed, site-specific plan to enhance or replace the impacted 
perennial water resource(s). Potential adverse effects to water rights would be 
mitigated under NDWR jurisdiction, as well as potential need for additional 
BLM permit acquisition activities and NEPA analysis. The mitigation plan 
would be submitted to the BLM identifying the excess amount of drawdown or 
drawdown impacts to surface water resources. Mitigation would depend on the 
actual impacts, site-specific conditions, and historical use and could include a 
variety of measures (e.g., flow augmentation, on-site or off-site improvements). 
Methods to enhance or replace the impacted perennial water resources include, 
but are not limited to the following: 

3-148 



3-149

CHAPTER 3 AFFECTED ENVIRONMENT AND ENVIRONMENTAL CONSEQUENCES 

• Modification , including cessation, of pumping distribution in the water 
supply well field; 

•  Injection to confine the drawdown cone; 
•  Installation of a water-supply pump in an existing well (e.g., monitoring 

well); 
• Installation  of a new water production well; 
•  Piping from a new or existing source; 
• Installation  of a guzzler; 
•  Enhanced development of an existing seep or spring to promote additional 

flow;
 • Water  hauling; 

• Removal  of piñon-juniper in impacted watersheds; or 
•  Fencing or other protective measures for an existing seep to maintain flow. 

3.  An approved site-specific mitigation plan would be implemented followed by 
monitoring and reporting to measure the effectiveness of the implemented 
measures.  

� Mitigation Measure 3.2.3.6-2c: The numerical ground water flow modeling indicates 
that some impacts to springs may occur after the end of mining and milling operations, 
when some of the operational measures described above may not be available. For the 
post-Project delayed impacts of drawdown, the ground water flow model would be 
updated during the closure process consistent with regulations and policies using the 
accumulated field data for pumping rates, consumptive use, and observed drawdown 
within the HSA to re-evaluate projected drawdown that would occur after the end of 
mining and milling operations. If the BLM determines that the Project would impact 
perennial stream segments or spring sites in this post-operational phase, mitigation 
consisting of one or both of the following measures would be required: 

1.  Installation of a well and pump at affected stream or spring locations to restore the 
historic yield of the affected surface water resource.  

2.  Posting of an additional financial guarantee to provide for potentially affected 
water supplies in the future. 

� Effectiveness of Mitigation and Residual Effects: Mitigation would be designed to 
address the specific spring or surface water that is affected, which enhances the 
effectiveness of the mitigation. In addition, a variety of approaches to mitigation can be 
used within these measures to achieve the objective. These mitigation measures are 
expected to be effective because the mitigation measures are specifically intended to 
directly address the impact by restoring or enhancing surface flows, and because the 
measures would be reviewed and addressed by the BLM. The effectiveness of Mitigation 
Measure 3.2.3.6-2c, if implemented, is less certain since it would be many decades in the 
future. If initial implementation was not successful, the BLM may require 
implementation of additional measures. The feasibility and success of mitigation would 
depend on site-specific conditions and details of the mitigation plan. However, this type 
of mitigation has been proven to be effective and if measures used in Mitigation 



EUREKA MOLY, LLC MOUNT HOPE PROJECT 
FINAL ENVIRONMENTAL IMPACT STATEMENT 

Measure 3.2.3.6-2b are implemented, then the measure should be effective at mitigating 
the impacts from reduced surface water flows. Over a long period of time (tens to 
hundreds of years) the effects to most surface water flows would diminish; however, for 
the springs nearest to the open pit, flows would be reduced or eliminated in perpetuity. 

3.2.3.6.2 Ground Water Resources 

Lowering of the Water Table 

Impacts to Ground Water Resources 

Potential impacts to the water resources and thus the associated ground water users in the HSA 
resulting from mine-related ground water drawdown under the Off-Site Transfer of Ore 
Concentrate for Processing Alternative would be the same as for the Proposed Action, as 
described in Section 3.2.3.3.2. Therefore, they are not repeated here. 

� Impact 3.2.3.6-3: The ground water drawdown is predicted to exceed ten feet at the 
locations of seven wells with associated with active ground water use with water rights. 

Significance of the Impact: Impacts to the seven wells with associated active ground 
water use with water rights listed in Table 3.2-10 are potentially significant until such 
time as the ground water level recovers to less than ten feet of drawdown, which is 
predicted to be less than 100 years post-Project in all cases. The impacts would become 
less than significant after implementation of the mitigation measures described below. 
Potential adverse effects to ground water rights would be mitigated under NDWR 
jurisdiction. Therefore, no mitigation measures are proposed by the BLM for ground 
water rights. Section 3.26 includes suggested mitigation outside the BLM’s 
jurisdiction for water rights. 

�  Mitigation Measure 3.2.3.6-3a: For the seven wells with associated active ground water 
use with water rights EML would assess the distance of the screened interval and the 
pumping below the ground water table. If that difference is greater than maximum 
predicted drawdown, then EML would pay the water right holder for the increase in 
pumping costs based on historical usage. If the difference is greater than ten feet, then 
EML would pay for either the lowering of the pump to a depth greater than the maximum 
drawdown in the well, or the completion of a new well with the a screened depth greater 
than the maximum predicted drawdown and pay the water right holder for the increase in 
pumping costs based on historic usage. In addition, EML would implement the water 
monitoring provisions outlined in Section 2.1.15 and Appendix C. If, through 
implementation, of the water monitoring it is determined that there are impacts to wells 
with associated active ground water use with water rights attributable to the Project, 
whether predicted or not, then the following mitigation measures would be implemented. 
The combined surface water and ground water monitoring results would be used to 
trigger the implementation of Mitigation Measure 3.2.3.6-3b. 

� Mitigation Measure 3.2.3.6-3b: If monitoring (Mitigation Measure 3.2.3.6-3a) indicates 
that mine-induced drawdown impacts a well with associated active ground water use 
with water rights, the following measures would be implemented: 
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1.  The BLM would evaluate the available information and if the drawdown can be 
attributed to impacts from the Project, the mitigation described above would 
be required. 

2.  If mitigation is required by the BLM, then EML would be responsible for 
preparing a detailed, site-specific plan to enhance or replace the impacted ground 
water. The mitigation plan would be submitted to the BLM identifying drawdown 
impacts to ground water resources. Mitigation would depend on the actual 
impacts and site-specific conditions and could include: 

•  Lowering the pump in an existing well; 
•  Deepening an existing well; 
•  Drilling a new well for replacement of water supply; 
•  Providing a replacement water supply of equivalent yield and general 

water quality; 
•  Pay for any incremental increase in pumping costs; 
•  Modifying the KVCWF pumping regime (well locations or rates) during 

operations to reduce draw down in the area of the impacted ground water 
resources; 

•  Infiltrating or injecting water during operations at strategic locations to 
limit drawdown propagation in certain areas. 

3.  An approved site-specific mitigation plan would be implemented followed by 
monitoring and reporting to measure the effectiveness of the implemented 
measures.  

�  Mitigation Measure 3.2.3.6-3c: For any significant impacts to wells with associated 
active ground water use with water rights that do not occur until after the end of mining 
and milling operations, the operational measures described above may not be available. 
For the post-Project delayed impacts of drawdown, the ground water flow model would 
be updated during the final year of the Project using the accumulated field data for 
pumping rates, consumptive use, and observed drawdown within the HSA to re-evaluate 
projected drawdown that would occur after the end of mining and milling operations. 
Wells with associated active ground water use with water rights that are not owned or 
controlled by EML that are indicated to be significantly impacted would then be 
mitigated by EML using one or more of the following measures, as directed by the 
NDWR, the BLM, or the appropriate regulatory agency: 

1.  Installation of a deeper well and pump at affected locations to restore the 
historical yield of the well (including incremental increase in pumping costs). 

2. Posting of a funding mechanism to provide for potential future impacts to 
potentially affected water sources. 

� Effectiveness of Mitigation and Residual Effects: Implementation of the Mitigation 
Measure 3.2.3.6-3b and the use of any of the options outlined above would be effective at 
mitigating the impacts to wells with associated active ground water use with water 
rights. Mitigation would be designed to address the specific ground water source that is 

CHAPTER 3 AFFECTED ENVIRONMENT AND ENVIRONMENTAL CONSEQUENCES 
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affected, which enhances the effectiveness of the mitigation. These mitigation measures 
are expected to be effective because the mitigation measures are specifically intended to 
directly address the impact by providing financial compensation or ensuring that the 
water is made available, and because the measures would be reviewed and assessed by 
the BLM. If initial implementation were unsuccessful, the BLM may require 
implementation of additional measures. The feasibility and success of mitigation would 
depend on site-specific conditions and details of the mitigation plan. Any residual effects 
to ground water uses would be fully mitigated and over a long period of time (tens to 
hundreds of years) the drawdown effects would fully diminish, except in the vicinity of 
the open pit where the effects would be in perpetuity. 

Impacts to Basin Water Budgets 

Potential impacts to the water budgets of the basins in the HSA resulting from mine-related 
ground water drawdown under the Off-Site Transfer of Ore Concentrate for Processing 
Alternative would be the same as for the Proposed Action, as described in Section 3.2.3.3.2. 
Therefore, they are not repeated here. 

� Impact 3.2.3.6-4: Ground water flow modeling indicates that there could be up to an 
approximately 25 percent decrease in ET of ground water in Kobeh Valley due to a 
change in phreatophyte composition and percent cover resulting from temporary 
mine-induced drawdown, which would partially offset the mine-related consumptive use 
of water from the Kobeh Valley basin during mining and milling operations. 

Significance of the Impact: The impact is not considered significant. 

No mitigation is proposed for this impact; see Section 3.1.1 for a general discussion 
of significance and the development of mitigation measures. 

� Impact 3.2.3.6-5: Ground water flow modeling indicates that there could be a time-
varying net change (decrease or increase) in the available ground water in Diamond 
Valley that is due solely to effects of the Off-Site Transfer of Ore Concentrate for 
Processing Alternative by the end of mining and milling operations and for at least 
50 years post-Project; however, the magnitude of the predicted changes are less than 
0.1 percent compared to the overall ground water budget for Diamond Valley. 

Significance of the Impact: The impact is not considered significant. 

No mitigation is proposed for this impact; see Section 3.1.1 for a general discussion 
of significance and the development of mitigation measures. 

Consumptive Losses 

Potential impacts to water resources in the HSA resulting from long-term consumptive use of 
ground water under the Off-Site Transfer of Ore Concentrate for Processing Alternative would 
be the same as for the Proposed Action, as described in Section 3.2.3.3.2. Therefore, they are not 
repeated here. 
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� Impact 3.2.3.6-6: Consumptive use of water during mining and milling operations would 
support a beneficial use and would not be expected to adversely impact water resources, 
and EML would have adequate water rights to cover the consumptive use. Long-term 
consumptive use of ground water by evaporation from the pit lake surface is predicted to 
be approximately 100 gpm (161 afy) and would continue in perpetuity. This consumptive 
loss would only occur under the Off-Site Transfer of Ore Concentrate for Processing 
Alternative (and the Proposed Action and the Slower, Longer Project Alternative), and so 
represents a negative impact compared to the No Action Alternative. The 161 afy is less 
than 0.1 percent of the combined water budget for the Kobeh and Diamond Valleys. 

Significance of the Impact: Impacts during mining and milling operations are less than 
significant. After those operations cease, direct impacts of pit lake evaporation do not 
result in significant impacts. 

No mitigation is proposed for this impact; see Section 3.1.1 for a general discussion 
of significance and the development of mitigation measures. 

Potential Impacts Due to Subsidence 

Potential for Changes to Aquifer Productivity 

Potential impacts to aquifer productivity resulting from dewatering-induced land subsidence 
under the Off-Site Transfer of Ore Concentrate for Processing Alternative would be the same as 
for the Proposed Action, as described in Section 3.2.3.3.2. Therefore, they are not repeated here. 

� Impact 3.2.3.6-7: A small change in aquifer characteristics is expected to result from 
compaction of the aquifer materials. Ground subsidence of greater than one-half-foot is 
projected to extend approximately four miles quasi-radially from the center of subsidence 
effects in the northern part of the KVCWF area, and a maximum subsidence of 
approximately 2.5 feet is projected in a small part of that central area. The subsidence 
would result primarily from a permanent reduction in porosity of the finer grained 
sediments (clays and silty clays), which are not the primary water-bearing materials in the 
basin-fill aquifer. 

Significance of the Impact: The potential for the Kobeh Valley basin-fill aquifer to 
transmit or store water is not expected to be significantly impacted. 

No mitigation is proposed for this impact; see Section 3.1.1 for a general discussion 
of significance and the development of mitigation measures. 

Potential for Significant Land Surface Alteration 

Potential impacts to ground surface conditions (fissuring or alteration of drainage patterns) 
resulting from dewatering-induced land subsidence under the Off-Site Transfer of Ore 
Concentrate for Processing Alternative would be the same as for the Proposed Action, as 
described in Section 3.2.3.3.2. Therefore, they are not repeated here. 
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� Impact 3.2.3.6-8: Differential subsidence could result in the development of fissures, 
creating a potential to degrade waters of the state. Fissures could provide a preferential 
flow path for uncontained process fluids or chemical or hydrocarbon releases. Capture of 
surface runoff by fissures may form erosional fissure gullies, which represent a safety 
risk to wildlife, livestock, wild horses, and people. 

Significance of the Impact: The impact would be significant if fissure gullies formed. 

� Mitigation Measure 3.2.3.6-8: EML would be responsible for specifically monitoring 
for fissure gully development. If fissure gullies form, they would be filled in with clean, 
coarse-grained alluvium, with the intent of providing a rapid means of dissipation for any 
surface water entering the fissure, thereby reducing the propagation of the fissure through 
continued erosion. The fill material then would be seeded with a BLM-approved seed 
mix. 

� Effectiveness of Mitigation and Residual Effects: Implementation of the Mitigation 
Measure 3.2.3.6-8 would be effective at mitigating the fissures that develop. Any residual 
effects of fissure development would be fully mitigated during the life of the Project. 

3.2.3.7 Slower, Longer Project Alternative 

The Slower, Longer Project Alternative (described in Section 2.2.3) would have similar potential 
water quantity impacts as the Proposed Action (Section 3.2.3.3); however, these impacts would 
occur over different time frames due to the decreased ground water production on an annual 
basis, but over a longer time period. There would be no reduction in the pit dewatering rates 
compared to the Proposed Action due to dewatering through in pit drain sump. The process-
water supply requirements would be the same over the life of the alternative, but less than the 
Proposed Action on a daily basis. The pit lake evaporation rates under the Slower, Longer 
Project Alternative, relative to the Proposed Action would be the same. 

3.2.3.7.1 Surface Water Resources 

Erosion, Sedimentation, and Flooding within Drainages 

Even with the implementation of the Project BMPs, the potential impacts to surface drainages 
involving erosion, sedimentation, or alteration of flood runoff patterns under the Slower, Longer 
Project Alternative would occur and would be similar to those for the Proposed Action, although 
shifted in time, as described in Section 3.2.3.3.1. Therefore, they are not repeated here. 

� Impact 3.2.3.7-1: Grading, earth moving, diversion of drainages, and placement of fill 
could accelerate erosion and sedimentation and alter surface-water flood runoff patterns 
during mining and post-closure. 

Significance of the Impact: The impact is not considered significant. 

No mitigation is proposed for this impact; see Section 3.1.1 for a general discussion 
of significance and the development of mitigation measures. 
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Effects of Ground Water Drawdown on Streams, Springs, and Surface Water Resources

Potential impacts to the flow of streams and springs in the HSA resulting from mine-related 
ground water drawdown under the Slower, Longer Project Alternative would be similar in extent 
to those of the Proposed Action, as described in Section 3.2.3.3.1, but shifted in time due to the 
timing of activities under this alternative. 

Figure 3.2.29 shows graphically the results of the numerical ground water flow model expressed 
as water table drawdown contours at the end of the mining and milling operations under the 
Project. This figure illustrates, for comparison, areas of predicted ground water drawdown 
relative to the existing baseline ground water elevations at the end of 2009, for both the Slower, 
Longer Project Alternative, as well as the Proposed Action. By the end of the mining and milling 
operations (in 2099), two distinct drawdown areas are predicted to develop: one area centered on 
the open pit and the other area surrounding the KVCWF wells. These ground water modeling 
results indicate that the ground water would be drawn down by more than ten feet at 24 spring 
locations (six more locations than under the Proposed Action) and at one perennial stream 
segment (Roberts Creek) at the end of the mining and milling operations. By the end of the 
predictive simulations for the maximum extent of drawdown under the Slower, Longer 
Project Alternative results indicate that the ground water would be drawn down by more than 
ten feet at 29 spring locations (eight more locations than under the Proposed Action). Table 3.2-8 
indentifies the springs affected under the Proposed Action and Table 3.2-17 identifies those 
additional springs that may be affected under the Slower, Longer Project Alternative. The ground 
water level is not expected to be drawn down by more than ten feet at any other spring or 
perennial stream segment at the end of mining/milling operations. Nine of the potentially 
affected springs (Tables 3.2-8 and 3.2-17) and the perennial stream segment appear to be 
associated with water rights. In addition, springs that have not been identified as having PWRs, 
but with sufficient flows to support a PWR could be affected. Impacts to surface water 
resources could occur in areas with less than ten feet of predicted drawdown. 

Table 3.2-17: Springs that May be Affected by Slower, Longer Project Alternative Which 
are in Addition to Those Under the Proposed Action 

Spring 
Number Spring Name Basin Flow 

(gpm) Use 

545 Unnamed Spring Kobeh Valley -- Livestock, Wildlife, and Wild Horses 
558 Unnamed Spring Kobeh Valley -- Livestock, Wildlife, and Wild Horses 
561 Unnamed Spring Kobeh Valley -- Livestock, Wildlife, and Wild Horses 
568 Unnamed Spring Kobeh Valley -- Livestock, Wildlife, and Wild Horses 
575 Unnamed Spring Kobeh Valley -- Livestock, Wildlife, and Wild Horses 
584 Unnamed Spring Kobeh Valley -- Livestock, Wildlife, and Wild Horses 
635 Unnamed Spring Kobeh Valley -- Livestock, Wildlife, and Wild Horses 

After dewatering ceases (Year 64), the ground water would begin to recover in the open pit area. 
Similarly, ground water in the basin-fill and bedrock aquifers of Kobeh Valley would begin to 
recover when pumping in the KVCWF ceases (Year 88). The limits of ground water drawdown 
surrounding the open pit and KVCWF would continue to expand after open pit dewatering and 
production well pumping cease, as the open pit and dewatered portions of the aquifers fill with 
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ground water that is derived from storage as well as natural recharge. Due to aquifer geometry 
and heterogeneity, the rate and ultimate extent of continued lateral expansion of drawdown 
would not be the same in all directions. Figure 3.2.30 shows the simulated ten-foot water table 
drawdown contours at 12 time intervals, between ten and 400 years post-Project recovery, and 
illustrates the composite maximum-extent-of-drawdown used in this analysis. The boundary of 
the maximum-extent-of-drawdown encompasses all of the areas that are predicted to experience 
more than ten feet of drawdown at any time in the future due to the Slower, Longer Project 
Alternative. In the vicinity of Mount Hope, the maximum extent of the ten-foot drawdown 
contour is approximately one mile beyond its location at the end of the mining and milling 
operations, whereas for the area surrounding the KVCWF, the difference generally is much less 
(on the order of 0.1 mile) beyond the ten-foot drawdown contour at the end of active pumping. 
Impacts to surface water resources could occur in areas with less than ten feet of predicted 
drawdown. 

The maximum extent of the ten-foot drawdown contour encompasses 29 springs, two perennial 
stream segments (Roberts Creek and South Fork of Henderson Creek), and portions of four 
intermittent and ephemeral stream drainages (Coils Creek, Rutabaga Creek, U’ans-in-dame 
Creek, and Garden Pass Creek), as shown in Figure 3.2.31. As discussed in Section 3.2.2.3.1, the 
stream reaches and springs located in this area can be characterized as either intermittent, 
ephemeral, or perennial. Intermittent and ephemeral stream reaches and spring sites flow only 
during or after wet periods in response to rainfall or snowmelt runoff events. By definition, these 
surface waters are not controlled by discharge from the regional ground water system. During the 
low flow period of the year (late summer through fall), intermittent and ephemeral stream 
reaches and springs typically would be dry. In contrast, perennial stream segments and springs 
generally flow throughout the year. Flows observed during the wet periods, which typically 
extend from spring through early summer, include a combination of surface runoff and ground 
water discharge, whereas flows observed during the low-flow period are sustained entirely by 
discharge from the ground water system. If the flow in these stream segments and springs relies 
on the aquifer that is being dewatered, a reduction of ground water levels from mine-induced 
drawdown could reduce the ground water discharge to perennial stream segments or springs. 

Of the 29 potentially impacted springs, nine appear to be associated with water rights 
(Table 3.2-6) and at least eight are considered perennial (Table 3.2-8), which is the same as 
under the Proposed Action. The identified potentially-impacted perennial springs are all located 
at high elevations in the Roberts Mountains and on the flanks of Mount Hope, and within 
approximately four miles of the proposed open pit. The source of these springs is believed to be 
the fractured bedrock aquifer, which receives recharge from the higher elevations as infiltration 
of snowmelt and rainfall. 

Surface water flow in Roberts Creek, located approximately 6.5 miles west of the proposed 
open pit, is fed by springs that flow into Roberts Creek or its tributaries. The upper spring-fed 
segments of Roberts Creek generally flow throughout the year, and as with other springs in the 
upper elevations of Roberts Mountain the springs within the drawdown area that feed those 
segments are believed to originate in areas of localized, perched ground water that are not 
hydraulically interconnected with the regional ground water system. It is also possible that 
geologic block faulting has compartmentalized the ground water flow at some of these 
spring sites so that they would be isolated from mine-induced drawdown, but there is no 
available evidence to define such conditions if they exist. For the purposes of this analysis, 
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it was conservatively assumed that all of the springs located in this area projected to 
experience ten feet or more of drawdown are interconnected with the regional ground 
water system and potentially could be impacted due to water-table lowering attributable to 
the Slower, Longer Project Alternative. 

Surface flow in Roberts Creek diminishes below the confluence of its upper three forks, where 
the creek enters a small limestone canyon for approximately one mile and then opens into a 
broad alluvial channel after the stream exits the mountain valley. It is assumed that stream flow 
in that reach could potentially be impacted due to water-table lowering attributable to the Slower, 
Longer Project Alternative because the simulated ground water drawdown is greater than ten feet 
beneath a perennial segment of Roberts Creek. 

Surface water flow in the South Fork of Henderson Creek, located approximately three miles 
northwest of the proposed open pit, is perennial and is believed to be sustained by both perennial 
and non-perennial springs in headwater drainages that feed into the creek. Year-round flow 
occurs along at least a two-mile segment of the South Fork of Henderson Creek and ceases near 
its confluence with the North Fork of Henderson Creek, where all of the surface water flow is 
lost to infiltration and ET. It is assumed that stream flow in that reach potentially could be 
impacted due to water-table lowering attributable to the Slower, Longer Project Alternative 
because the simulated ground water drawdown is greater than ten feet beneath a perennial 
segment of the South Fork of Henderson Creek. The other streams in the HSA are either located 
outside of the maximum-extent-of-drawdown induced by the Slower, Longer Project Alternative, 
or are intermittent or ephemeral streams that would not be expected to be significantly impacted 
by mine-related dewatering and KVCWF pumping. 

The actual impacts to individual stream reaches or springs would depend on the source of ground 
water that sustains the perennial flow (perched or hydraulically isolated aquifer versus regional 
ground water system) and the actual extent of mine-induced drawdown that occurs in the area. 
The interconnection (or lack thereof) between perennial surface water features and deeper 
ground water sources is controlled in large part by the specific hydrogeologic conditions that 
occur at each site. Considering the complexity of the hydrogeologic conditions in the region and 
the inherent uncertainty in numerical modeling predictions relative to the exact areal extent of a 
predicted drawdown area, it is not possible to conclusively identify specific stream segments or 
springs that would or would not be impacted by future mine-induced ground water drawdown; 
however, for the springs nearest to the open pit, flows would be reduced or eliminated in 
perpetuity. 

If the Project under this alternative is approved, EML would be required to monitor surface and 
ground water to assess the extent of drawdown from open pit dewatering and ground water 
production over time and the potential effects to surface waters. 

� Impact 3.2.3.7-2: The ground water drawdown is predicted to be more than ten feet for 
two perennial stream segments (Roberts Creek and South Fork of Henderson Creek) and 
at 29 perennial or potentially perennial spring sites (Tables 3.2-8 and 3.2-17) for varying 
periods of time up to at least 400 years after the end of mining and milling operations. 
Other individual streams and springs outside of the model predictions could also be 
impacted. 



Significance of the Impact: The impacts are potentially significant at the two stream 
segments and 29 springs mentioned above. Although significant impacts are not predicted 
to occur in the other individual streams or springs in the HSA, the uncertainty of 
predicting impacts to streams and springs indicates a need for operational monitoring and 
mitigation measures to be implemented. If monitoring, which has been incorporated 
into the mitigation measure, indicates that there are reduced flows in perennial stream 
segments or springs that the BLM determines can be attributed to the mining operation, 
then specific mitigation would be implemented, as described below. Potential adverse 
effects to surface water rights would be mitigated under NDWR jurisdiction. 

� Mitigation Measure 3.2.3.7-2a: Specific mitigation for the two perennial stream 
segments and 29 perennial or potentially perennial spring sites are outlined in 
Tables 3.2-9 and 3.2-18. Figure 3.2.32 shows the anticipated location for the 
components of the facilities necessary to implement the mitigation measures 
outlined in Table 3.2-9. Implementation of any of the specific mitigation outlined in 
Table 3.2-9 for springs located on private land would be subject to the authorization 
of the private land owner. The site-specific evaluation of the effectiveness of this 
specific mitigation for each identified surface water resource within the mine-
related ground water drawdown area is presented in Table 3.2-9. The site-specific 
measures include one or more methods identified in Mitigation Measure 
(3.2.3.7-2b). Similar methods (as identified in Table 3.2-9) would also be applied to 
streams and springs not identified in this analysis, if monitoring indicates that there 
are impacts that the BLM determines can be attributed to the mining operation. 
Implementation of the mitigation outlined in these tables would result in a total of up to 
approximately 57.3 acres of surface disturbance associated with the pipeline 
construction and maintenance (i.e., up to approximately 37.2 acres of surface 
disturbance associated with the mitigation for the 22 springs outlined in Section 3.2.3.3 
and up to approximately 20.1 acres associated with the mitigation for the seven 
additional springs potentially impacted by this alternative), as well as the need for 
approximately 313 acre-feet of water that would at least initially come from EML’s 
existing water rights if additional water rights have not been secured. This specific 
mitigation would be implemented, as determined by the BLM, based on the results 
of the monitoring that is also outlined in this mitigation measure. EML would 
implement the water monitoring provisions outlined in Section 2.1.15 and Appendix C to 
track the drawdown associated with the open pit dewatering and water production 
activities. In addition, EML would update the ground water flow model, as determined by 
the BLM. EML would be responsible for monitoring and annual reporting of changes in 
ground water levels and surface water flows prior to and during operation, and for a 
period of up to 30 years in the post mining and milling phase. The reports would be in a 
format and with a content that is acceptable to the BLM. The monitoring outlined in 
Appendix C and required in this mitigation measure would be used to document the 
effectiveness of the implemented specific mitigation activities. In addition, the BLM 
has the ability to require the implementation of additional mitigation measures if 
the initial implementation is unsuccessful. 

� Mitigation Measure 3.2.3.7-2b: If monitoring (Mitigation Measure 3.2.3.7-2a) indicates 
that flow reductions of perennial surface waters are occurring and that these reductions 
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Table 3.2-18: Surface Water Resources Specific Mitigation for the Additional Springs Potentially Impacted by the Slower, Longer Project 
Alternative 

Spring 
Number 

Spring 
Name 

Flow 
(gpm)1 Site Characteristics 

Associated 
Riparian/ 
Wetland 
Vegetation 
(acres)2 

Use Mitigation 
Trigger 

Contingency 
Mitigation Plan 

Effectiveness of 
Site-Specific 
Mitigation Plan 

New Disturbance 
From Mitigation 
Implementation3 

(acres-
approximate) 

545 Unnamed 
Spring 

* This site is a spring 
that discharges to a 
riparian area. This site 
supports an established 
riparian vegetation 
community. This site 
shows utilization by 
livestock and wildlife. 

0.052 Water 
supply for 
wildlife, 
livestock, 
and wild 
horses. 

Reduction of flow 
coincident with a 
reduction in ground 
water levels in this 
area, as determined 
from ground water 
monitoring. 

SSMM-1: Pipe water 
along an existing road, 
approximately 2.4 
miles long, from the 
pipeline for spring 578 
at a sustained rate of 
approximately 1.0 
gpm. 

The mitigation plan 
for SSMM-1 would 
be highly effective at 
maintaining habitat 
diversity and would 
provide a perennial 
water supply for 
livestock, wildlife, 
and wild horse uses. 

Up to 
approximately 4.4 
acres of new 
surface 
disturbance for the 
installation and 
maintenance of the 
water pipeline. 
This surface 
disturbance 
would result in a 
loss of vegetation 
and associated 
wildlife habitat, 
air quality 
impacts, and 
potential impacts 
to cultural 
resources. 

558 Unnamed 
Spring 
Milk 
Ranch 
Spring) 

4.00 This site is a spring 
that discharges to a 
riparian area. This site 
supports an established 
riparian vegetation 
community. This site 
shows utilization by 
livestock and wildlife. 

0.052 Water 
supply for 
wildlife 
and 
livestock 
use. 

Reduction of flow 
coincident with a 
reduction in ground 
water levels in this 
area, as determined 
from ground water 
monitoring. 

SSMM-2: Pipe water 
along a new road, 
approximately 0.4 
miles long, from the 
pipeline to spring 545 
at a sustained rate of 
approximately four 
gpm. 

The mitigation plan 
for SSMM-1 would 
be highly effective at 
maintaining habitat 
diversity and would 
provide a perennial 
water supply for 
livestock, wildlife, 
and wild horse uses. 

Up to 
approximately 1.0 
acres of new 
surface 
disturbance for the 
installation and 
maintenance of the 
water pipeline. 
This surface 
disturbance 
would result in a 



Spring 
Number 

Spring 
Name 

Flow 
(gpm)1 Site Characteristics 

Associated 
Riparian/ 
Wetland 
Vegetation 
(acres)2 

Use Mitigation 
Trigger 

Contingency 
Mitigation Plan 

Effectiveness of 
Site-Specific 
Mitigation Plan 

New Disturbance 
From Mitigation 
Implementation3 

(acres-
approximate) 

loss of vegetation 
and associated 
wildlife habitat, 
air quality 
impacts, and 
potential impacts 
to cultural 
resources. 

561 Unnamed 
Spring 

4.90 This site is a spring 
that is piped to a 
surface discharge. This 
site supports an 
established riparian 
vegetation community. 
This site shows 
utilization by livestock 
and wildlife. 

0.104 Water 
supply for 
wildlife, 
livestock, 
and wild 
horses. 

Reduction of 
hydrophilic 
vegetation below 
established 
threshold 
coincident with a 
reduction in ground 
water levels in this 
area, as determined 
from ground water 
monitoring. 

SSMM-3: Pipe water 
along a new road, 
approximately 0.1 
miles long, from the 
pipeline to spring 558 
at a sustained rate of 
approximately four 
gpm. 

The mitigation plan 
for SSMM-3 would 
be highly effective at 
maintaining habitat 
diversity and would 
provide a perennial 
water supply for 
livestock, wildlife, 
and wild horse uses. 

Up to 
approximately 0.2 
acres of new 
surface 
disturbance for the 
installation and 
maintenance of the 
water pipeline. 
This surface 
disturbance 
would result in a 
loss of vegetation 
and associated 
wildlife habitat, 
air quality 
impacts, and 
potential impacts 
to cultural 
resources. 
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Spring 
Number 

Spring 
Name 

Flow 
(gpm)1 Site Characteristics 

Associated 
Riparian/ 
Wetland 
Vegetation 
(acres)2 

Use Mitigation 
Trigger 

Contingency 
Mitigation Plan 

Effectiveness of 
Site-Specific 
Mitigation Plan 

New Disturbance 
From Mitigation 
Implementation3 

(acres-
approximate) 

568 Unnamed 
Spring 

* This site is a seep with 
saturated soil, but not 
contributing flow into 
the drainage. This site 
supports a riparian 
vegetation community. 
This site shows 
moderate livestock use 
for water. 

0.052 Water 
supply for 
wildlife 
and wild 
horses 
with 
limited 
livestock 
use. 

Reduction of flow 
coincident with a 
reduction in ground 
water levels in this 
area, as determined 
from ground water 
monitoring. 

SSMM-4: Pipe water 
along an existing road, 
approximately 0.1 
miles long, from the 
pipeline to spring 575 
at a sustained rate of 
approximately 1.0 
gpm. 

The mitigation plan 
for SSMM-4 would 
be highly effective at 
maintaining habitat 
diversity and would 
provide a perennial 
water supply for 
livestock, wildlife, 
and wild horse uses. 

Up to 
approximately 0.1 
acres of new 
surface 
disturbance for the 
installation and 
maintenance of the 
water pipeline. 
This surface 
disturbance 
would result in a 
loss of vegetation 
and associated 
wildlife habitat, 
air quality 
impacts, and 
potential impacts 
to cultural 
resources. 

575 Unnamed 
Spring 

0.24 This site is a spring 
that discharges to a 
riparian area. This site 
supports an established 
riparian vegetation 
community. This site 
shows utilization by 
livestock and wildlife. 

0.104 Water 
supply for 
wildlife, 
livestock, 
and wild 
horses. 

Reduction of flow 
coincident with a 
reduction in ground 
water levels in this 
area, as determined 
from ground water 
monitoring. 

SSMM-5: Pipe water 
along an existing road, 
approximately 1.4 
miles long, from the 
pipeline to spring 584 
at a sustained rate of 
approximately 0.2 
gpm. 

The mitigation plan 
for SSMM-5 would 
be highly effective at 
maintaining habitat 
diversity and would 
provide a perennial 
water supply for 
livestock, wildlife, 
and wild horse uses. 

Up to 
approximately 1.7 
acres of new 
surface 
disturbance for the 
installation and 
maintenance of the 
water pipeline. 
This surface 
disturbance 
would result in a 
loss of vegetation 
and associated 
wildlife habitat, 
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Spring 
Number 

Spring 
Name 

Flow 
(gpm)1 Site Characteristics 

Associated 
Riparian/ 
Wetland 
Vegetation 
(acres)2 

Use Mitigation 
Trigger 

Contingency 
Mitigation Plan 

Effectiveness of 
Site-Specific 
Mitigation Plan 

New Disturbance 
From Mitigation 
Implementation3 

(acres-
approximate) 

air quality 
impacts, and 
potential impacts 
to cultural 
resources. 

584 Unnamed 
Spring 

0.42 This site is a spring 
that discharges to a 
riparian area. This site 
supports an established 
riparian vegetation 
community. This site 
shows utilization by 
livestock and wildlife. 

0.052 Water 
supply for 
wildlife, 
livestock, 
and wild 
horses. 

Reduction of flow 
coincident with a 
reduction in ground 
water levels in this 
area, as determined 
from ground water 
monitoring. 

SSMM-6: Pipe water 
along an existing road, 
approximately 3.1 
mile long, from the 
pipeline to spring 578 
at a sustained rate of 
approximately 0.4 
gpm. 

The mitigation plan 
for SSMM-6 would 
be highly effective at 
maintaining habitat 
diversity and would 
provide a perennial 
water supply for 
livestock, wildlife, 
and wild horse uses. 

Up to 
approximately 3.8 
acres of new 
surface 
disturbance for the 
installation and 
maintenance of the 
water pipeline. 
This surface 
disturbance 
would result in a 
loss of vegetation 
and associated 
wildlife habitat, 
air quality 
impacts, and 
potential impacts 
to cultural 
resources. 
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Spring 
Number 

Spring 
Name 

Flow 
(gpm)1 Site Characteristics 

Associated 
Riparian/ 
Wetland 
Vegetation 
(acres)2 

Use Mitigation 
Trigger 

Contingency 
Mitigation Plan 

Effectiveness of 
Site-Specific 
Mitigation Plan 

New Disturbance 
From Mitigation 
Implementation3 

(acres-
approximate) 

635 Unnamed 
Spring 

0.77 This site consists of a 
man-made pond. The 
site has little riparian 
vegetation around the 
edge of the pond. This 
site show heavy use by 
wildlife and wild 
horses for water. 

0.104 Water 
supply 
and 
riparian 
habitat for 
wildlife, 
livestock, 
and wild 
horses. 

Reduction of 
hydrophilic 
vegetation below 
established 
threshold 
coincident with a 
reduction in ground 
water levels in this 
area, as determined 
from ground water 
monitoring 

SSMM-7: Pipe water 
along an existing road, 
approximately 7.3 
mile long, from the 
Project water supply 
system at a sustained 
rate of approximately 
0.7 gpm. 

The mitigation plan 
for SSMM-7 would 
be highly effective at 
maintaining habitat 
diversity and would 
provide a perennial 
water supply for 
livestock, wildlife, 
and wild horse uses. 

Up to 
approximately 8.9 
acre of new 
surface 
disturbance for the 
installation and 
maintenance of the 
water pipeline. 
This surface 
disturbance 
would result in a 
loss of vegetation 
and associated 
wildlife habitat, 
air quality 
impacts, and 
potential impacts 
to cultural 
resources. 

1All flow data in this table from SRK 2007e, except springs identified with an *, which indicates that no flow data were available.  
2All acreage data in this table are estimated from SRK 2007e or Google EarthTM.  
3Disturbance areas would be managed and reclaimed in accordance with BLM and State of Nevada requirements.  
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are likely the result of mine-induced drawdown, the following measures would be 
implemented: 

1. The BLM would evaluate the available information and determine whether 
mitigation is required. 

2.  If mitigation would be required by the BLM, then EML would be responsible for 
preparing a detailed, site-specific plan to enhance or replace the impacted 
perennial water resource(s). Potential adverse effects to water rights would be 
mitigated under NDWR jurisdiction, as well as potential need for additional 
BLM permit acquisition activities and NEPA analysis. The mitigation plan 
would be submitted to the BLM identifying the excess in drawdown or drawdown 
impacts to surface water resources. Mitigation would depend on the actual 
impacts, site-specific conditions, and historical use and could include a variety of 
measures (e.g., flow augmentation, on-site or off-site improvements). Methods to 
enhance or replace the impacted perennial water resources include, but are not 
limited to, the following: 

• Modification , including cessation, of pumping distribution in the water 
supply well field; 

•  Injection to confine the drawdown cone; 
•  Installation of a water-supply pump in an existing well (e.g., monitoring 

well); 
• Installation  of a new water production well; 
•  Piping from a new or existing source; 
• Installation  of a guzzler; 
•  Enhanced development of an existing seep or spring to promote additional 

flow;
 • Water  hauling; 

• Removal  of Piñon-Juniper in impacted watersheds; or 
•  Fencing or other protective measures for an existing seep to maintain flow. 

3.  An approved site-specific mitigation plan would be implemented followed by 
monitoring and reporting to measure the effectiveness of the implemented 
measures.  

� Mitigation Measure 3.2.3.7-2c: The numerical ground water flow modeling indicates 
that some impacts to springs may occur after the end of mining and milling operations, 
when some of the operational measures described above may not be available. For the 
post-Project delayed impacts of drawdown, the ground water flow model would be 
updated during the closure process consistent with regulations and policies using the 
accumulated field data for pumping rates, consumptive use, and observed drawdown 
within the HSA to re-evaluate projected drawdown that would occur after the end of 
mining and milling operations. If the BLM determines that the Project would impact 
perennial stream segments or spring sites in this post-operational phase, mitigation 
consisting of one or both of the following measures would be required: 
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1.  Installation of a well and pump at affected stream or spring locations to restore the 
historic yield of the affected surface water resource. 

2.  Posting of an additional financial guarantee to provide for potentially affected 
water supplies in the future. 

� Effectiveness of Mitigation and Residual Effects: Mitigation would be designed to 
address the specific spring or surface water that is affected, which enhances the 
effectiveness of the mitigation. In addition, a variety of approaches to mitigation can be 
used within these measures to achieve the objective. These mitigation measures are 
expected to be effective because the mitigation measures are specifically intended to 
directly address the impact by restoring or enhancing surface flows, and because the 
measures would be reviewed and addressed by the BLM. The effectiveness of Mitigation 
Measure 3.2.3.7-2c, if implemented, is less certain since it would occur many decades in 
the future. If initial implementation was not successful, the BLM may require 
implementation of additional measures. The feasibility and success of mitigation would 
depend on site-specific conditions and details of the mitigation plan. However, this type 
of mitigation has been proven to be effective and if measures used in Mitigation 
Measure 3.2.3.7-2b are implemented, then the measure should be effective at mitigating 
the impacts from reduced surface water flows. Over a long period of time (tens to 
hundreds of years) the effects to most surface water flows would diminish; however, for 
the springs nearest to the open pit, flows would be reduced or eliminated in perpetuity. 

3.2.3.7.2 Ground Water Resources 

Lowering of the Water Table 

Impacts to Ground Water Resources 

Potential impacts to the water resources and thus the associated ground water users within the 
HSA resulting from mine-related ground water drawdown under the Slower, Longer Project 
Alternative would be similar as for the Proposed Action, as described in Section 3.2.3.3.2. 
Therefore, they are not repeated here. 

� Impact 3.2.3.7-3: The ground water drawdown is predicted to exceed ten feet at the 
locations of seven wells with associated active ground water use with water rights, 
which is similar to those under the Proposed Action. 

Significance of the Impact: Impacts to the seven wells with associated active ground 
water use with water rights listed in Table 3.2-10 are potentially significant until such 
time as the ground water level recovers to less than ten feet of drawdown, which is 
predicted to be less than 100 years post-Project in all cases. The impacts would become 
less than significant after implementation of the mitigation measures described below. 
Potential adverse effects to ground water rights would be mitigated under NDWR 
jurisdiction. Therefore, no mitigation measures are proposed by the BLM for ground 
water rights. Section 3.26 includes suggested mitigation outside the BLM’s 
jurisdiction for water rights. 

EUREKA MOLY, LLC MOUNT HOPE PROJECT 
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�  Mitigation Measure 3.2.3.7-3a: For the seven wells with associated active ground water 
use with water rights EML would assess the distance of the screened interval and the 
pumping below the ground water table. If that difference is greater than maximum 
predicted drawdown, then EML would pay the water right holder for the increase in 
pumping costs based on historical usage. If the difference is greater than ten feet, then 
EML would pay for either the lowering of the pump to a depth greater than the maximum 
drawdown in the well, or the completion of a new well with the a screened depth greater 
than the maximum predicted drawdown and pay the water right holder for the increase in 
pumping costs based on historic usage. In addition, EML would implement the water 
monitoring provisions outlined in Section 2.1.15 and Appendix C. If, through 
implementation of the water monitoring it is determined that there are impacts to wells 
with associated active ground water use with water rights attributable to the Project, 
whether predicted or not, then the following mitigation measures would be implemented. 
The combined surface water and ground water monitoring results would be used to 
trigger the implementation of Mitigation Measure 3.2.3.7-3b. 

� Mitigation Measure 3.2.3.7-3b: If monitoring (Mitigation Measure 3.2.3.7-3a) indicates 
that mine-induced drawdown impacts a well with associated active ground water use 
with water rights, the following measures would be implemented: 

1.  The BLM would evaluate the available information and if the drawdown can be 
attributed to impacts from the Project, the mitigation described above would 
be required. 

2.  If mitigation is required by the BLM, then EML would be responsible for 
preparing a detailed, site-specific plan to enhance or replace the impacted ground 
water. The mitigation plan would be submitted to the BLM identifying drawdown 
impacts to ground water resources. Mitigation would depend on the actual 
impacts and site-specific conditions and could include the following: 

•  Lowering the pump in an existing well; 
•  Deepening an existing well; 
•  Drilling a new well for replacement of water supply; 
•  Providing a replacement water supply of equivalent yield and general 

water quality; 
•  Pay for an incremental increase in pumping costs; 
•  Modifying the KVCWF pumping regime (well locations or rates) during 

operations to reduce drawdown in the area of the impacted ground water 
resources; 

•  Infiltrating or injecting water during operations at strategic locations to 
limit drawdown propagation in certain areas. 

3.  An approved site-specific mitigation plan would be implemented followed by 
monitoring and reporting to measure the effectiveness of the implemented 
measures.  

�  Mitigation Measure 3.2.3.7-3c: For any significant impacts to wells with associated 
active ground water use with water rights that do not occur until after the end of mining 
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and milling operations, the operational measures described above may not be available. 
For the post-Project delayed impacts of drawdown, the ground water flow model would 
be updated during the final year of the Project using the accumulated field data for 
pumping rates, consumptive use, and observed drawdown within the HSA to re-evaluate 
projected drawdown that would occur after the end of mining and milling operations. 
Wells with associated active ground water use with water rights that are not owned or 
controlled by EML that are indicated to be significantly impacted would then be 
mitigated by EML using one or more of the following measures, as directed by the 
NDWR, the BLM, or the appropriate regulatory agency: 

1.  Installation of a deeper well and pump at affected locations to restore the 
historical yield of the well (including incremental increase in pumping costs). 

2. Posting of a funding mechanism to provide for potential future impacts to 
potentially affected water sources. 

� Effectiveness of Mitigation and Residual Effects: Implementation of the Mitigation 
Measure 3.2.3.7-3b and the use of any of the options outlined above would be effective at 
mitigating the impacts to wells with associated active ground water use with water 
rights. Mitigation would be designed to address the specific ground water source that is 
affected, which enhances the effectiveness of the mitigation. These mitigation measures 
are expected to be effective because the mitigation measures are specifically intended to 
directly address the impact by providing financial compensation or ensuring that the 
water is made available, and because the measures would be reviewed and assessed by 
the BLM. If initial implementation was not successful, the BLM may require 
implementation of additional measures. The feasibility and success of mitigation would 
depend on site-specific conditions and details of the mitigation plan. Any residual effects 
to ground water rights would be mitigated and over a long period of time (tens to 
hundreds of years) the drawdown effects should fully diminish, except in the vicinity of 
the open pit where the effects would be in perpetuity.  

Impacts to Basin Water Budgets 

Potential impacts to the water budgets of the basins in the HSA resulting from mine-related 
ground water drawdown under the Slower, Longer Project Alternative would be similar in scale 
to those of Proposed Action, as described in Section 3.2.3.3.2, but differing in time frames. 

The estimated changes in annual ground water budgets under the Slower, Longer Project 
Alternative indicate that the mine-induced drawdown associated with pit dewatering and 
KVCWF pumping is predicted to result in a decrease in ET in all basins of the HSA. Most of the 
predicted decrease (95 percent at 50 years after the end of mine-related pumping) in ET within 
the HSA occurs in Kobeh Valley. The predicted water table drawdown in Kobeh Valley extends 
to the mapped phreatophyte areas northwest of Bean Flat and east of Lone Mountain 
(Figure 3.2.26). The predominant phreatophyte vegetation in these areas is greasewood. The 
simulated extinction depth for greasewood is 40 feet below the ground surface, and the ground 
water model results indicate that the magnitude of drawdown along the perimeter of these 
phreatophyte vegetation areas would exceed the extinction depth for some period of time 
(Montgomery et al. 2010). This could potentially lead to a change in composition and percent 
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cover of phreatophyte plants and an associated decrease in ET of ground water, as reflected in 
the estimated water budget changes listed in Tables 3.2-19 and 3.2-20. 

Table 3.2-19: Estimated Change in Annual Ground Water Budgets in Final Year of 
Project (2099) Under the Slower, Longer Project Alternative, Relative to the 
No Action Alternative1 

Budget Component Antelope Valley Diamond Valley Kobeh Valley 
Pine Valley 
(within the 

HSA) 
Entire HSA 

Change in Ground Water Inflow2 (afy) 

Precipitation Recharge 0 0 0 0 0 

Subsurface Inflow4 0 

36 
(52 from Pine 
Valley and -16 

from Kobeh 
Valley) 

205 
(7 from Monitor 
Valley, 36 from 
Antelope Valley, 

and 162 from 
Pine Valley) 

0 

7 
(from Monitor 

Valley to Kobeh 
Valley) 

Net Change in Total Inflow 0 36 205 0 7 
Change in Ground Water Outflow2 (afy) 
Evapotranspiration3 -23 -72 -3,300 -25 -3,420 
Net Ground Water Pumping 0 0 11,300 0 11,300 

Subsurface Outflow4 
36 

(to Kobeh 
Valley) 

0 
16 

(to Diamond 
Valley) 

214 
(52 to Diamond 

Valley and 162 to 
Kobeh Valley) 

0 

Net Change in Total Outflow 13 -72 7,984 189 7,880 
1 Estimation based on sources of data and methods described in Interflow (2011), including results from the calibrated numerical 
ground water model.  
2 Positive values indicate increase and negative values indicate decrease in water budget component or in net change in total 
inflow and outflow.  
3 Includes ET from phreatophyte areas and evaporation from playas and spring discharge.  
4Source: Interflow (2011), Table 1.  

Table 3.2-20: Estimated Change in Annual Ground Water Budgets 50 Years Post-Project 
(2149) Under the Slower, Longer Project Alternative, Relative to the No 
Action Alternative1 

Budget Component Antelope Valley Diamond Valley Kobeh Valley 
Pine Valley 
(within the 

HSA) 
Entire HSA 

Change in Ground Water Inflow2 (afy) 
Precipitation Recharge 0 0 0 0 0 

Subsurface Inflow4 0 

39 
(35 from Pine 
Valley and 4 
from Kobeh 

Valley) 

171 
(17 from Monitor 
Valley, 31 from 
Antelope Valley, 

and 123 from 
Pine Valley) 

0 

17 
(from Monitor 

Valley to Kobeh 
Valley) 

Net Change in Total Inflow 0 39 171 0 17 
Change in Ground Water Outflow2 (afy) 
Evapotranspiration3,4 -27 -117 -1,764 -49 -1,957 
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Budget Component Antelope Valley Diamond Valley Kobeh Valley 
Pine Valley 
(within the 

HSA) 
Entire HSA 

Net Ground Water Pumping 0 0 0 0 0 

Subsurface Outflow4 
31 

(to Kobeh 
Valley) 

0 
4 

(to Diamond 
Valley) 

157 
(35 to Diamond 

Valley, -1 to 
North Pine 

Valley, and 123 
to Kobeh Valley) 

-1 

Net Change in Total Outflow 4 -117 -1,760 108 -1958 
1 Estimation based on sources of data and methods described in Montgomery et al. (2010), including results from the calibrated  
numerical ground water model.  
2 Positive values indicate increase and negative values indicate decrease in water budget component or in net change in total 
inflow and outflow.  
3 Includes ET from phreatophyte areas and evaporation from playas and spring discharge. 
4 Interflow (2011), Table 1. 

In the final year of operations under the Slower, Longer Project Alternative (2099), the estimated 
available ground water in Diamond Valley is predicted to be reduced by 72 afy as a result of 
open pit dewatering and KVCWF pumping, relative to the No Action Alternative at that same 
point in time (Table 3.2-11). An increase in subsurface inflow to Diamond Valley of 36 afy 
(52 afy from Pine Valley and a decrease of 16 afy from Kobeh Valley) is also predicted to occur 
as a result of open pit dewatering (since the pit is mostly located within the Diamond Valley 
basin). Fifty years after the end of operations under the Slower, Longer Project Alternative 
(2149), the estimated available ground water in Diamond Valley is predicted to be reduced by 
117 afy as a result of pit-lake capture and previous KVCWF pumping, relative to the No Action 
Alternative at that same point in time (Table 3.2-12). In 2149, a predicted increase in subsurface 
inflow to Diamond Valley of 39 afy (35 afy from Pine Valley and 4 afy from Kobeh Valley) 
results from pit-lake capture. The predicted mine-related reduction in available ground water in 
Diamond Valley within 50 years post-Project under the Slower, Longer Project Alternative (up 
to 117 afy) is minor (0.2 percent) in comparison to the estimated consumptive use of ground 
water for agricultural purposes in Diamond Valley (55,800 afy) in 2009. 

The quantity of ground water leaving the HSA by subsurface flow and discharging into northern 
Pine Valley (the only location of subsurface outflow from the HSA) is not predicted to change 
significantly as a result of mine dewatering and KVCWF pumping. 

� Impact 3.2.3.7-4: Ground water flow modeling indicates that there could be up to 
approximately 25 percent decrease in ET of ground water in Kobeh Valley due to a 
change in phreatophyte composition and percent cover resulting from temporary mine-
induced drawdown. 

Significance of the Impact: The impact is not considered significant. 

No mitigation is proposed for this impact; see Section 3.1.1 for a general discussion 
of significance and the development of mitigation measures. 

� Impact 3.2.3.7-5: Ground water flow modeling indicates that there could be a time-
varying net change (decrease or increase) in the available ground water in Diamond 
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Valley that is due solely to effects of the Slower, Longer Project Alternative by the end of 
mining and milling operations and for at least 50 years post-Project; however, the 
magnitude of the predicted changes are less than 0.2 percent, compared to the overall 
ground water budget for Diamond Valley. 

Significance of the Impact: The impact is not considered significant. 

No mitigation is proposed for this impact; see Section 3.1.1 for a general discussion 
of significance and the development of mitigation measures. 

Consumptive Losses 

Potential impacts to water resources in the HSA resulting from long-term consumptive use of 
ground water under the Slower, Longer Project Alternative would be the same as for the 
Proposed Action, as described in Section 3.2.3.3.2. Therefore, they are not repeated here. 

� Impact 3.2.3.7-6: Consumptive use of water during mining and milling operations would 
support a beneficial use and would not be expected to adversely impact water resources, 
and EML would have adequate water rights to cover the consumptive use. Long-term 
consumptive use of ground water by evaporation from the pit lake surface is predicted to 
be approximately 100 gpm (161 afy) and would continue in perpetuity. This consumptive 
loss would occur under the Slower, Longer Project Alternative (and the Proposed 
Action), and so represents a negative impact compared to the No Action Alternative. The 
161 afy is less than 0.1 percent of the combined water budget for the Kobeh and 
Diamond Valleys. 

Significance of the Impact: Impacts during mining and milling operations are less than 
significant. After those operations cease, direct impacts of pit lake evaporation do not 
result in significant impacts. 

No mitigation is proposed for this impact; see Section 3.1.1 for a general discussion 
of significance and the development of mitigation measures. 

Potential Impacts Due to Subsidence 

The basis for this potential impact and the assessment methodology are similar to those described 
for the Proposed Action in Section 3.2.3.3.2; therefore, they will not be repeated here. The 
numerical model shows that under the Slower, Longer Project Alternative, subsidence of up to 
approximately 1.5 feet would occur in the northern part of the KVCWF area (Figure 3.2.33). The 
projected lateral extent of subsidence greater than one-half-foot is approximately four miles in 
radius and is centered on the northern part of the well field area. There is no other predicted land 
subsidence due to the effects of mine pit dewatering or KVCWF pumping under the Slower, 
Longer Project Alternative within the HSA. 

Potential for Changes to Aquifer Productivity 

The greatest potential for permanent deformation would occur in the finer grained sediments 
(clays and silty clays) that are not the primary water-bearing materials in the basin-fill aquifer of 
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Kobeh Valley. The result would be a slight loss in aquifer interbed storage, but no noticeable loss 
in aquifer productivity of water supply wells. Thus, the potential impacts to the aquifer due to 
subsidence under the Slower, Longer Project Alternative, if any, would be localized and are not 
considered significant. 

� Impact 3.2.3.7-7: A small change in aquifer characteristics is expected to result from 
compaction of the aquifer materials. Ground subsidence of greater than one-half-foot is 
projected to extend approximately four miles quasi-radially from the center of subsidence 
effects in the northern part of the KVCWF area, and a maximum subsidence of 
approximately 1.5 feet is projected in a small part of that central area. The subsidence 
would result primarily from a permanent reduction in porosity of the finer grained 
sediments (clays and silty clays), which are not the primary water-bearing materials in the 
basin-fill aquifer. 

Significance of the Impact: The potential for the Kobeh Valley basin-fill aquifer to 
transmit or store water is not expected to be significantly impacted. 

No mitigation is proposed for this impact; see Section 3.1.1 for a general discussion 
of significance and the development of mitigation measures. 

Potential for Significant Land Surface Alteration 

Potential impacts to ground surface conditions (fissuring or alteration of drainage patterns) 
resulting from dewatering-induced land subsidence under the Slower, Longer Project Alternative 
would be the same as for the Proposed Action, as described in Section 3.2.3.3.2. Therefore, they 
are not repeated here. 

� Impact 3.2.3.7-8: Differential subsidence could result in the development of fissures, 
creating a potential to degrade waters of the state. Fissures could provide a preferential 
flow path for uncontained process fluids or chemical or hydrocarbon releases. Capture of 
surface runoff by fissures, may form erosional fissure gullies, which represent a safety 
risk to wildlife, livestock, wild horses, and people. 

Significance of the Impact: The impact would be significant if fissure gullies formed. 

� Mitigation Measure 3.2.3.7-8: EML would be responsible for specifically monitoring 
for fissure gully development. If fissure gullies form, they would be filled in with clean, 
coarse-grained alluvium, with the intent of providing a rapid means of dissipation for any 
surface water entering the fissure, thereby reducing the propagation of the fissure through 
continued erosion. The fill material then would be seeded with a BLM-approved seed 
mix. 

� Effectiveness of Mitigation and Residual Effects: Implementation of the Mitigation 
Measure 3.2.3.7-8 would be effective at mitigating the fissures that develop. Any residual 
effects of fissure development would be fully mitigated during the life of the Project. 
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3.3 Water Resources - Water Quality 

3.3.1 Regulatory Framework 

The NDEP requires compliance with National Pollution Discharge Elimination System (NPDES) 
permits related to discharge to waters of the U.S. of wastewater to surface waters from discharge 
points such as tailings piles and wastewater ponds, as well as with NPDES permits related to 
discharge to waters of the U.S. of storm water runoff. NDEP also requires that discharges into 
subsurface waters be controlled if the potential for contamination of ground water supplies exist. 
In such instances a State of Nevada zero-discharge permit is required. 

The Nevada Water Pollution Control Law provides the state the authority to maintain water 
quality for public use, wildlife, existing industries, agriculture, and the economic development of 
the site. The NDEP defines waters of the state to include surface water courses, waterways, 
drainage systems, and underground water. The Nevada Water Pollution Control Law also gives 
the State Environmental Commission authority to require controls on diffuse sources of 
pollutants, if these sources have the potential to degrade the quality of the waters of the state. 
The EPA has also granted Nevada authority to enforce DWS established under the Safe Drinking 
Water Act. 

The State of Nevada classifies surface water bodies into four classes; Class A, Class B, Class C, 
and Class D. Each class has associated water quality standards. Class A waters include waters or 
portions of waters located in areas of little human habitation, no industrial development or 
intensive agriculture and where the watershed is relatively undisturbed by man’s activity. The 
beneficial uses of Class A waters are municipal or domestic supply, or both, with treatment by 
disinfection only, aquatic life, propagation of wildlife, irrigation, watering of livestock, 
recreation including contact with the water and recreation not involving contact with the water. 
Class B waters include waters or portions of waters that are located in areas of light or moderate 
human habitation, little industrial development, light-to-moderate agricultural development, and 
where the watershed is only moderately influenced by man’s activity. The beneficial uses of 
Class B water are municipal or domestic supply, or both, with treatment by disinfection and 
filtration only, irrigation, watering of livestock, aquatic life and propagation of wildlife, 
recreation involving contact with the water, recreation not involving contact with the water, and 
industrial supply. Class C waters include waters or portions of waters that are located in areas of 
moderate-to-urban human habitation, where industrial development is present in moderate 
amounts, agricultural practices are intensive, and where the watershed is considerably altered by 
man’s activity. The beneficial uses of Class C water are municipal or domestic supply, or both, 
following complete treatment, irrigation, watering of livestock, aquatic life, propagation of 
wildlife, recreation involving contact with the water, recreation not involving contact with the 
water, and industrial supply. Class D waters include waters or portions of waters located in areas 
of urban development, highly industrialized or intensively used for agriculture or a combination 
of all the above and where effluent sources include a multiplicity of waste discharges from the 
highly altered watershed. The beneficial uses of Class D waters are recreation not involving 
contact with the water, aquatic life, propagation of wildlife, irrigation, watering of livestock, and 
industrial supply, except for food processing purposes. 

Roberts Creek and its tributaries are Class A water bodies from the headwaters to the reservoir 
and Class B water bodies below the reservoir. Denay Creek and its tributaries from the 
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headwaters to Tonkin Reservoir and the Reservoir itself are Class A water bodies. Denay Creek 
below Tonkin Reservoir is a Class B water body. J.D. ponds are Class C water bodies. These 
water bodies have aquatic life, livestock, recreation, irrigation, and other beneficial uses. All 
other perennial streams in the vicinity of the Project Area are unclassified. 

The applicable surface water and ground water quality standards for inorganic compounds in 
Nevada are summarized in Table 3.3-1. These standards are based both on aquatic toxicity 
criteria and the proposed use of the water. 

3.3.2 Affected Environment 

3.3.2.1 Study Methods 

Water Resources - Water Quality information, descriptions, and data are based on technical 
reports addressing geochemistry and pit water quality that were prepared for EML. The reports 
include the Mount Hope Project Waste Rock and Pit Wall Rock Characterization Report (SRK 
2008d) and the Mount Hope Project Final Pit Lake Geochemistry Report (SWS 2010). 

3.3.2.2 Existing Conditions 

3.3.2.2.1 Surface Water Quality 

Surface water from springs and perennial streams in the Mount Hope area is generally of good 
quality, i.e., meeting all Nevada water quality standards at most locations (SRK 2008d). The 
locations where water quality standards are not met tend to fall into one of four general 
categories: 

1.  Waters that have elevated TDS, SO4, or pH. In xeric environments, some locations have 
water that has undergone extensive evaporation. This evaporation leads to elevated levels 
of TDS and SO4, as well as elevated pH; 

2.  Spring waters with elevated Mn or Fe. Mn and Fe are naturally mobile under the reducing 
conditions of most ground water; therefore, their concentrations would be higher, often 
exceeding regulatory standards. However, when these waters emanate into the oxidizing 
conditions found in surface waters, the Fe and Mn in these waters would rapidly 
precipitate; 

3.  Anomalous elevated metals in a single sample. At three locations, metals are found above 
regulatory limits for a single sample. All other samples at these locations are below 
regulatory limits and usually below detection; and 

4.  The Zinc Adit. At the Mount Hope mine site there is water emanating from the Zinc Adit. 
Prior to discharge from the adit, this water migrates through the zones of mineralization 
in the Mount Hope ore deposit where propylitically altered rock, enriched with sulfide 
minerals and trace elements, provides the water with its unique chemical signature. This 
mineralized material would be removed through the development of the open pit under 
the Proposed Action. In addition, the source of the water discharging from the adit and 
the adit itself would be removed. 
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3.3.2.2.2 Ground Water Quality 

The applicable ground water quality standards for inorganic compounds in Nevada is 
summarized in Table 3.3-1 under the Maximum Contaminate Levels (MCLs) column. These 
standards are based both on aquatic toxicity criteria and the proposed use of the water, and with 
the exception of the aquatic life standards are the same for surface water.  

Similar to the surface water in the vicinity of Mount Hope, ground water is generally of good 
quality. Similar to the spring data, there are some elevated levels of Mn, and elevated pH over 
the standard of 8.5. 

Near the ore deposit, reducing conditions created by the presence of sulfides in the ore result in 
water from wells commonly exceeding regulatory standards for Fe and Mn, with several wells 
also having elevated TDS and SO4. Well IGM-169 has elevated levels of fluoride, Al, and As 
present in its water, likely related to the abundant sulfide mineralization observed in the drill 
cuttings from the well. These reported data are from an open borehole as opposed to the standard 
method of obtaining data from a completed monitoring well. The pH of IGM-169 is unusual in 
that it has values below the NDEP standard of 6.5 to 8.5; however, the pH values generally 
ranged from 6.8 to 7.2 in the remainder of the sample sites. This well is located in the upper 
propylitic alteration zone of the ore deposit, where this type of chemistry signature in the water 
would be expected. 

Table 3.3-1: Standards for Toxic Materials Applicable to Designated Waters 

Chemical 
Maximum 

Contaminate 
Levels (mg/L) 

Aquatic Water Quality 
Micrograms per liter (μg/L) 

Irrigation 
(μg/L) 

Watering 
Livestock 

(μg/L) 
Aluminum 0.2 - - -
Antimony 0.006 - - -
Arsenic 0.010 - 100b 200c 

Arsenic (III) - - - -
 1-hour average - 342a,e - -
 96-hour average - 180a,e - -
Barium 2 - - -
Beryllium 0.004 - 100b  -
hardness�75mg/L - - - -
hardness�=75mg/L - - - -

Boron - - 750a 5,000c 

Cadmium 0.005 - 10d 50c

 1-hour average - 0.85 exp {1.128In(H)-3.828]a,e - -
 96-hour average - 0.85 exp {0.7852In(h)-3.490}a,e - -
Chromium (total) 0.1 - 100c 1,000c 

Chromium (VI) - - - -
 1-hour average - 15a,e - -
 96-hour average - 10a,e - -
Chromium (III) - - - -
 1-hour average - 0.85 exp {0.8190In(H)+3.688}a,e  -
 96-hour average - 0.85 exp {0.8190In(H)+1.561}a,e  -
Copper 1.0 - 200c 500c

 1-hour average - 0.85 exp{0.9422In(H)-1.464}a,e - -
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Chemical 
Maximum 

Contaminate 
Levels (mg/L) 

Aquatic Water Quality 
Micrograms per liter (μg/L) 

Irrigation 
(μg/L) 

Watering 
Livestock 

(μg/L)
 96-hour average - 0.85 exp {0.8545In(H)-1.465}a,e - -
 1-hour average - 22a - -
Cyanide 0.2 - - -
 96-hour average - 5.2a - -
Fluoride 0.14 - 1,000c 2,000c 

Iron 0.3 1,000a 5,000c  -
Lead 0.015 - 5,000c 100c

 1-hour average - 0.50 exp {1.273In(H)-1.460}a,e - -
 96-hour average - 0.25 exp {1.273In(H)-4.705}a,e - -
Manganese 0.05 - 200c  -
Mercury 0.002 - - 10c

 1-hour average - 2.0a,e - -
 96-hour average - 0.012a - -
Molybdenum - 19d - -
Nickel - - 200c  -
 1-hour average - 0.85 exp {0.8460In(H)+3.3612}a,e  -
 96-hour average - 0.85 exp {0.8460In(H)+1.1645}a,e  -
Selenium 0.05 - 20c 50c

 1-hour average - 20a - -
 96-hour average - 5.0a - -
Silver 0.1 0.85 exp {1.72In(H)-6.52}a,e - -
Sulfate 250 - - -
Sulfide 
(Undissociated 
hydrogen sulfide) 

- 2a - -

Thallium (Tl) 0.002 - - -
Zinc 5 - 2,000c 25,000c

 1-hour average - 0.85 exp {0.8473In(H)+0.8604}a,e  -
 96-hour average - 0.85 exp {0.8473In(H)+0.7614}a,e  -
1 Single concentration limits and 24-hour average concentration limits must not be exceeded. One-hour average and 

96-hour average concentration limits may be exceeded only once every three years. See reference a. 
2 Hardness is expressed as mg/L calcium carbonate. 
3 If a criterion is less than the detection limit of a method that is acceptable to the division, laboratory results which 

show that the substance was not detected would be deemed to show compliance with the standard unless other 
information indicates that the substance may be present. 

4 If a standard does not exist for each designated beneficial use, a person who plans to discharge waste must 
demonstrate that no adverse effect would occur to a designated beneficial use. If the discharge of a substance would 
lower the quality of the water, a person who plans to discharge waste must meet the requirements of NRS 
445A.565. 

5 The standards for metals are expressed as total recoverable, unless otherwise noted. 
a EPA, Pub. No. EPA 440/5-86-001, Quality Criteria for Water (Gold Book) (1986).  
b EPA, Pub. No. EPA 440/9-76-023, Quality Criteria for Water (Red Book) (1976).  
c National Academy of Sciences, Water Quality Criteria 1972 (Blue Book) (1973).  
d California State Water Resources Control Board, Regulation of Agricultural Drainage to the San Joaquin River:  

Appendix D, Water Quality Criteria (March 1988 revision). 
e This standard applies to the dissolved fraction. (Added to NAC by Environmental Commission, eff. 9-13-85; A 9-

25-90; 7-5-94; A 11-29-95). 

Source: NAC 445A.144, which states, “except as otherwise provided in this section, the following standards for toxic materials 
are applicable to the waters specified in NAC 445A.123 to 445A.127, inclusive, and NAC 445A.145 to 445A.225, inclusive”. If 
the standards are exceeded at a site and are not economically controllable, the commission would review and adjust the standards 
for the site. 
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Overall, the ground water from within the ore deposit and from the surrounding area has 
relatively high levels of alkalinity (generally over 100 mg/L calcium carbonate [CaCO3]) and 
somewhat elevated levels of SO4 (generally over 100 mg/L as SO4, ranging up to 1,000 mg/L as 
SO4). These waters generally fall into the classification as calcium bicarbonate to calcium sulfate 
waters. The samples of ground water from the Project Area consistently exceeded the 
Nevada reference values for Mn, with values that range from 0.0076 to 25 mg/L. Less 
frequent exceedances, but still numerous, were Fe, Al, pH, SO4, TDS, and F (SRK 2008a). 

3.3.2.2.3 Waste Rock Characterization 

Characterization Assessment Plan 

Ore and waste rock from the Mount Hope deposit has been extensively characterized by SRK 
(2008d). The Waste Rock Report presents a detailed scheme for characterizing waste rock that 
incorporates whole rock analysis, ABA, MWMP testing, NAG testing, mineralogical 
characterization, and HCTs (Figure 3.3.1). 

As a porphyry sulfide ore body, the deposit has very low levels of sulfide while having almost no 
carbonate to neutralize any acid that the low levels of sulfide may generate. Therefore, the 
characterization of waste rock focuses on determining the threshold at which sulfide overcomes 
the acid generating capacity of the rock and causes water quality issues. 

Whole Rock Analyses 

Whole rock analyses were conducted on 250 samples from the Mount Hope deposit using 
induced coupled plasma-mass spectrometry (ICP-MS). Due to the very nature of an orebody, 
there were observed enrichments in several elements, including silver (Ag), As, Cd, Mo, S, Sb, 
Se, Sn, and Zn throughout the orebody. In general, the enrichment was correlated more with the 
degree of enrichment than the lithology type. In the outer phyllic and argillic alteration halos, Th, 
Pb, and Cu are also present. The highest degree of elemental enrichment is observed in the skarn 
mineralization on the east side of the proposed open pit, which is associated with Zn sulfide 
replacement mineralization. The enriched Zn zone is where previous mining occurred during the 
1940s. The skarn zone is also enriched in beryllium (Be), Fe, Pb, Sn, Mn, and S. Whole rock 
analyses did not analyze for fluorine (F) as an element, due to the limitations of the digestion 
method, (dissolving samples in hydrofluoric acid). However, mineralogical analysis indicated 
that elevated levels of fluorite are present in the skarn, potassic, and biotite alteration zones. 

Mineralogic Analyses 

Mineralogic analyses of the deposit have been conducted by SRK (2008d) and many other 
exploration programs. The key findings show that there is very little carbonate present (except in 
the outer propylitic alteration zone) in the deposit. Molybdenite and pyrite (PAG sulfides) are 
present in the main ore zone; however, in comparatively low concentrations. 

Static Testing 

Static testing included MWMP, ABA, and NAG testing. 
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Meteoric Water Mobility Procedure Test Results 

MWMP testing was conducted on 137 samples. MWMP testing provides an indication of 
whether rocks would leach constituents. However with sulfide-bearing materials, the results of 
the MWMP testing provide only an initial indication of the potential release of metals. 
Subsequent sulfide oxidation in a ore deposit, for which the MWMP test is not designed, would 
release additional constituents. As there is little oxidation in the deposit, MWMP testing 
primarily guided the selection of additional samples. MWMP testing did indicate that some 
samples (primarily from the phyllic, argillic, and silicic alteration types) generated several metals 
(including Al, Cu, Cd, Fe, Mn, and Zn) at elevated levels and low pH (less than 6.5). 

Acid Base Accounting Test Results 

ABA testing was also conducted on 137 core samples and 1,546 pulp samples using the modified 
Sobek method (Lawrence and Wang 1997). In short, this method measures the amount of sulfide 
and SO4 present in the rock using LECO analyses, and total inorganic carbon (C) by a titration 
method. The S and C values are then converted to acid equivalence to assess whether the rock 
has the potential to generate acid. 

The method for calculating the acidification potential (AP) is based on the stoichiometry of the 
reaction of pyrite and the amount of sulfide S is multiplied by a coefficient to convert the value 
to an equivalent amount of acidity in terms of tons CaCO3/1,000 tons (Ktons) rock to give the 
equivalent amount of acid the rock can generate. Similarly, based on the amount of inorganic C 
measured in the rock, the carbonate is converted to an equivalent neutralizing potential of CaCO3 
presented also in tons CaCO3/Ktons rock to give the neutralization potential (NP). 

The net neutralization potential (NNP) is the AP subtracted from the NP: NNP=NP-AP. 

If the NNP is negative, there is more AGP than neutralizing potential, and the rock has the 
potential to generate acid. If the NNP is positive, the rock likely has an excess of neutralization 
capacity. There is an assumed stoichiometry of reactions that does not always strictly apply to all 
minerals because there is uncertainty associated with these measurements. Kinetic factors may 
affect the generation or consumption of acid. NNP results are characterized as three groups:  

•  If NNP is greater than 20 tons CaCO3/Ktons, the rock is net neutralizing; 
•  If the NNP is between 20 and -20 tons CaCO3/Ktons, the rock is assumed to have an 

uncertain or weak AGP; and 
•  If the NNP is less than -20, the rock is characterized as strongly acidic.  

The AP and NP results from the deposit representative of the ore deposit geology and alteration 
types. Histograms of total S (Figure 3.3.2) and total C (Figure 3.3.3) indicate that both sulfide 
(with the majority of the samples below 0.3 percent sulfide) and carbonate (with the majority of 
the samples also below 0.3 percent) are very low in the ore and waste rock. Many samples have 
very low sulfide and carbonate values; therefore, a plot of NNP versus sulfide S (Figure 3.3.4) 
shows that most samples are very close to zero, with a tail of acid generating samples trailing off 
at sulfide S values greater than 0.5 percent. Therefore, the majority of the samples at Mount 
Hope have an NNP value between -20 and 20 tons CaCO3/Ktons rock, which is within the 
uncertain range for the NP. 
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Net Acid Generation Testing 

NAG testing is a peroxide digestion of samples using the method of Miller et al. (1997). The 
peroxide in this digestion would oxidize the sulfide minerals in the samples, generating acid. If 
inadequate neutralization is present in the rock material, the final NAG effluent would be acidic. 
It is a test that determines how much acid a sample would generate, the test does not assess the 
neutralization potential of a material. NAG test results fall into three separate categories, based 
on both the pH and the total acidity of the NAG effluent: 

•  Highly acid generating samples with a pH of less than 4 and acidity greater than 
ten kilograms (kg) H2SO4 per ton of rock; 

•  Lower capacity acid generating samples with a pH less than 4 and an acidity less than 
ten kg H2SO4 per ton of rock; and 

•  Non acid forming materials with a pH greater than 4. 

NAG testing is a quick, reliable means to gain insight into the true acid generating capacity of a 
sample. In many ways, NAG testing is a reasonable worst-case scenario for acid generation for a 
sample, as the test achieves nearly complete oxidation of the sulfide minerals, a situation that 
rarely occurs in field settings. 

The results of the NAG testing are shown in Figure 3.3.5. This figure shows the final NAG acid 
generation plotted against the NAG pH. The results of this testing show a bimodal distribution of 
results with a hockey-stick shaped plot. Tests having a pH greater than 4 and having low levels 
of acid generation plot on a flat line above pH 4; samples with a final NAG pH greater than 4 
have a linear uptick in acidity as the pH decreases. Figure 3.3.6 shows the NAG acidity plotted 
against total S in samples. The total S content of 0.3 percent appears to be a clear demarcation 
line. Samples with less than 0.5 percent S generate no NAG acidity. 

Summary of Static Testing  

The static testing protocols provide two independent indicators of acid generation, ABA testing 
and NAG testing. These results show that materials with greater than approximately 0.3 percent 
sulfide S are likely to generate acid material. Samples with less than 0.3 percent total S never 
generated substantial acid (greater than two kg H2SO4 per ton of material). 

Kinetic Testing 

As a standard practice in Nevada, the HCTs were conducted to characterize the long-term acid 
generation of deposit materials (SRK 2008d; SWS 2010). Twenty-nine humidity cells were run 
for at least 70 weeks to characterize the generation of acid over time. The HCTs were run in 
accordance with ASTM Method D-5744-96. The HCTs are repeatedly put through seven-day 
cycles. In the first two days deionized water is trickled over the samples. This is followed by two 
days of exposure to moist air and then followed by two days of dry air. On the seventh day, the 
samples are rinsed with distilled water, and a sample is collected for analysis. Samples are 
analyzed on a weekly basis for pH, SO4, acidity, alkalinity, conductivity, Fe, and reduction 
potential (Eh) over the full 70 weeks. 
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The HCTs serve multiple purposes. At their most basic level, HCTs provide the most definitive 
indication of whether or not a specific sample would eventually generate acid. The secondary 
application of HCTs is to generate source terms for additional geochemical modeling to quantify 
how waste rock and pit wall materials would interact with the environment. It is common for the 
chemistry of an HCT to evolve over time. One common pattern seen in HCTs is a delayed onset 
of acid generation for several weeks and then the sample suddenly turns acidic. Conversely, 
some humidity cells react quickly and all the sulfide is consumed or where acid generation 
happens so quickly that no additional acid is generated after a few weeks and the sample 
eventually evolves to a circumneutral pH. 

As previously stated, the first goal of HCTs is to determine if rocks would ultimately generate 
acid. In practice, these more rigorous kinetic tests support the detailed static testing program that 
these samples have undergone. The humidity cells provide excellent validation of any rock 
characterization assessment plan. If the acid base classification assessment plan is correct and 
protective of the environment (conservative), HCTs should not generate acid when ABA and 
NAG testing indicated that acid would not be generated. 

A comparison of the results of the HCTs to the static tests is presented in Table 3.3-2. Overall, 
25 of the 29 cells have a behavior that comports with the predictions of the static testing. There 
are four samples (cells 9, 19, 26, and 30) for which either NAG or ABA static testing would 
predict that these samples would generate acid, but in fact, the HCTs did not. All samples that 
were predicted to be non-acid generating were found to be non-acid generating in the HCTs. 
These results are shown in Figures 3.3.7 and 3.3.8, which show that all samples that are below 
criteria identified in this study do not generate acid in HCTs. Overall, the HCTs are in excellent 
agreement with the static testing predictions. Where differences do arise between HCTs and 
static testing, the static testing tends to predict more acid generation than is found in HCTs. 

Therefore, the static testing program appears to provide a conservative measure of whether or not 
a particular rock would generate acid. 

HCT results also provide inputs into assessing the impacts to ground water and surface water 
quality from waste rock, tailings, and pit walls. The interpretation of the HCTs is discussed in 
detail in SRK 2008d and 2010. In short, the average concentrations of HCT effluents were used 
to provide baseline inputs to predict the water quality of waste rock drainage and pit lake water 
quality. 

For some lithologic units, the HCT results show considerable variability within individual 
alteration and lithology types. For example, humidity cells 9, 18, and 31 are all from the 
Ordovician Vinni Formation with argillic alteration; however, all three cells have different pHs, 
and cells 18 and 31 are classified differently (18 as Non-PAG, 9 and 31 as PAG). Cells 18 and 
31 both have similar levels of sulfide S (0.51 percent and 0.54 percent, respectively, and Cell 9 
has a higher sulfide content of 2.41 percent). The observation of this amount of variability aids in 
the prediction of future environmental impacts at the mine, as it is important to understand this 
variability in assessing future effects. 

Overall, the HCT effluents are generally stable and show no signs of becoming more acidic. 
Only one cell (Cell 6, a sample of potassic-altered Valmy Formation), showed any delayed onset 
of acid generation. The initial pH in the first week for Cell 6 was 3.2, but rose to pH 6.2 by week 
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nine, then slowly dropped to below pH 3 by week 30 of the testing, remaining below pH 3 to the 
end of the test. Metals and other constituent concentrations are generally stable or drop in all 
cells by the end of the tests, indicating that the tests have likely captured all potential 
geochemical behavior of these materials in the field. 

Table 3.3-2: Comparison of Humidity Cell Test Results to Static Test Results 

Cell # Material 
Type2 

Acid 
Generation 
Prediction 

From ABA1 

NAG Test 
Prediction1 

Acid 
Generation 
Prediction 
From HCT 

MWMP Constituents 
Above NDEP Values 

HCT Constituents 
Above NDEP Values 

1 Tmr - Ar uncertain Non-PAG Non-PAG None pH 

2 Tqp - Ar Non-PAG Non-PAG Non-PAG None None 

3 Tmr - Ar PAG PAG PAG 
Al, Cd, Cu, fluoride, 
Fe, Pb, Mn, Ni, pH, 
SO4, Tl, Zn 

Al, As, Cd, fluoride, Mn, 
Ni, pH, SO4, Tl, Zn 

4 Tmr - Ar PAG PAG PAG Mn, pH, Zn pH, Al, Mn, Zn 

5 Ov - Pot Non-PAG Non-PAG Non-PAG None None 

6 Ov - Pot PAG PAG PAG 
Al, As, Cd, Cu, Fe, Pb, 
Mn, Ni, pH, SO4, Tl, 
Zn 

Al, As, Sb, Cd, Cu, Fe, 
Mn, Ni, pH, SO4, Tl, Zn 

7 Tqp - Pot PAG PAG PAG Mn Al. As, Cd, Cu, Fe, pH 

8 Tfr - Ar Non-PAG Non-PAG Non-PAG None pH 

9 Ov - Ar PAG Non-PAG Non-PAG Al, Cd, Cu, Fe, Pb, Mn, 
Ni, pH, SO4, Tl, Zn 

Al, As, Cd, F, Mn, Ni, 
pH, SO4, Zn 

12 Ov - Si Non-PAG uncertain Non-PAG None As 

13 Tqpa - Si PAG PAG PAG Al, Cd, fluoride, Mn Al, Cd, fluoride, Mn, pH 

14 Tqp - Ph PAG PAG PAG Al, Cd, Cu, Fe, Pb, Mn, 
Ni, Tl, Zn 

Al, Cd, Cu, fluoride, Fe, 
Pb, Mn, Ni, pH, SO4, Tl, 
TDS, Zn 

15 Tqp - Si PAG PAG PAG None Al, As, Cd, Cu, fluoride, 
Fe, Pb, Mn, pH, Zn 

16 Tqp - Ph Non-PAG Non-PAG Non-PAG None Cd, fluoride, Mn 

17 Tqp - Ar Non-PAG Non-PAG Non-PAG fluoride, Mn fluoride, Mn 

18 Ov - Ar Uncertain Non-PAG Non-PAG Mn Mn 

19 Ov - Ph PAG PAG Non-PAG None Mn 

20 Ov - Pr Non-PAG Non-PAG Non-PAG None As, Mn 

21 Ov - Pr Non-PAG Non-PAG Non-PAG Mn As, Mn 

22 Tqpa - Si uncertain Non-PAG Non-PAG None Al, Cd, fluoride, Mn, Zn 

23 Tqpa - Pot uncertain Non-PAG Non-PAG None Al, F, Fe, Mn, pH 
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Cell # Material 
Type2 

Acid 
Generation 
Prediction 

From ABA1 

NAG Test 
Prediction1 

Acid 
Generation 
Prediction 
From HCT 

MWMP Constituents 
Above NDEP Values 

HCT Constituents 
Above NDEP Values 

24 Ov - Ph PAG PAG PAG Al, Be, Cd, Fe, Pb, Mn, 
Ni, SO4 

Al, Be, Cd, Cu, Fe, Pb, 
Mn, Ni, pH, SO4, TDS, 
Zn 

25 Tmr - Ph uncertain Non-PAG Non-PAG Al, fluoride, Mn Al, fluoride, Mn, pH, Tl, 
Zn 

26 Tqp - Si PAG uncertain Non-PAG None Mn 

27 Tmr - Ar PAG PAG PAG 
Al, Sb, Be, Cd, Cu, 
fluoride, Pb, Mn, Ni, 
Se, SO4, Tl TDS, Zn 

Al, As, Be, Cd, Cu, 
fluoride, Fe, Pb, Mn, Ni, 
pH, Se, SO4, Tl TDS, Zn 

28 Tmr - Ph PAG PAG PAG Cd, Mn, Ni, Th, Zn Al, Cd, Pb, Mn, Ni, pH 
SO4, Tl TDS, Zn 

29 Tqp - Pot PAG PAG PAG fluoride, Mn Al, Cd, fluoride, Pb, Mn, 
pH 

30 Tqp - Pot PAG Non-PAG Non-PAG Al, fluoride, Mn Al, fluoride, Mn, pH 

31 Ov - Ar PAG PAG PAG Cd Al, Be, Cd, Cu, fluoride, 
Fe, Pb, Mn, Ni, pH, Th 

1 Criteria used for this assessment are based on the discussion above. 
2 Tmr - Rhyolite Flow/Tuff; Ar - Argillic; Tqp - Early Phase Quartz Porphyry; Ov - Vinini Sediments; Pot - Potassic; Tqpa - 
Intermediate Phase Quartz Porphyry; Si - Silicic; Ph - Phyllic 

3.3.2.2.4 Geochemical Characterization of Waste Rock 

The prediction of waste rock geochemical behavior for the Project as described in SRK (2007a) 
is based on commonly applied criteria for static test results. For the MWMP tests, leachate 
chemistry data were compared to the comparative standards provided in NDEP WPCP Form 
0090 for Profile II constituents to determine those that could exceed the comparative standards, 
and to what degree, when meteoric water contacted these rocks under certain conditions. 

The waste rock characterization program was initially used to identify the potential of Project 
waste rock material to generate acid or to leach deleterious metals (Table 3.3-3). The results of 
this program were then applied to define a set of criteria for waste rock classification that can be 
used during implementation of the WRMP that routes waste rock materials to the different 
WRDFs. 

3.3.3 Environmental Consequences and Mitigation Measures 

3.3.3.1 Significance Criteria 

Criteria for assessing the significance of potential impacts to the quality of water resources in the 
Project Area are described below. Impacts to water quality resources are considered to be 
significant if these criteria are predicted to occur as a result of the Proposed Action or the 
alternatives. 
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Table 3.3-3: Waste Characterization Summary 

Rock Type Primary 
Alteration 

Percentage 
of Total 
Waste 

Based on 
Mine 
Model 

Percentage of 
Waste Based on 

Mine Model 

Percentage of Waste Based 
on the 1,546 Pulp Samples MWMP 

Constituents 
Above NDEP 
Comparative 
Standardsc 

Percent 
LPAG1/ 

Non-PAG 

Percent 
PAG 

Percent 
Non-PAG 

Percent 
LPAG 

Percent 
PAG 

Undefined Undefined 0.6 73 27 NA NA NA NA 
Alluvium NA Ba Ba Ba 100 0 0 --

Intermediate 
Phase Quartz 
Porphyry 

Undefined 0.6 98 2 NA NA NA NA 
Potassic 1.1 84 16 71 0 29 None 
Biotite 0.1 100 0 29 29 43 --
Silicic 1.1 75 25 17 4 78 Cd, Mn 

Early Phase 
Quartz 
Porphyry 

Undefined 6.0 94 6 NA NA NA NA 
Argillic 2.3 82 18 43 0 57 F, Mn 

Phyllic 0.1 10 90 74 1 25 
Al, Cd, Cu, Fe, 

Mn, Pb, Th,  
pH (<6.5) 

Potassic 12.7 91 9 81 1 18 F, Mn 
Silicic 1.2 98 2 54 0 46 Mn 

Rhyolite 

Undefined 10.0 60 40 NA NA NA NA 

Argillic 22.9 53 47 68 1 31 Al, Cd, Fe, Mn, 
Zn, pH (<6.5) 

Phyllic 0.6 30 70 51 2 47 Al, Cd, Mn, Zn 
Potassic 3.5 79 21 79 0 21 --

Vinini 
Formation 
Sediments 

Undefined 20.5 80 20 NA NA NA NA 
Propylitic Bb Bb Bb Bb Bb Bb pH (<8.5) 

Argillic 2.9 56 44 70 0 30 
Al, As, Cd, Cu, 
F, Fe, Mn, Ni, 
Pb, pH (<6.5) 

Phyllic 1.6 66 34 61 8 32 Al, F, Mn 
Potassic/Hornfels 12.1 89 11 71 7 22 Al, F, Mn 

Silicic5 0.1 100 0 60 0 40 

Al, Cd, Cu, Fe, 
Mn, Nickel (Ni), 
Pb, Th, Zn, SO4, 
TDS, pH (<6.5) 

Totals 100 
74 26 67 3 30 

100 100 

NA = Not Applicable  
B Indicates no data are available 
1Limited Potentially Acid Generating (LPAG)  
aAlluvium comprises an insignificant amount of the total waste rock and was not included in the calculation of waste rock volumes.  
bEven though waste rock with propylitic alteration would be extracted from the open pit, the volume of this material type cannot be estimated 
because propylitic alteration was not recognized and documented in past exploration drill logs and as a result cannot be defined as a distinct  
alteration type in the current mine model. 
cDetermined from a statistical analysis of the data as described in SRK (2007a) 

3.3.3.1.1 Surface Water Quality 

•  Release of mining-related contaminants such as cyanide, or metals such as As and Pb, 
into drainages by spills or flooding that results in soil or sediment contamination in 
excess of the NDEP standards specified at NAC 445A.2272.1.(c) or release of fuels and 
lubricants into drainages resulting in soil contamination exceeding the NDEP guidance 
level (100 milligrams [mg] per kg [mg/kg] of total petroleum hydrocarbons [TPH]). 
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•  A discharge or change in water quality that results in an exceedance of the applicable 
water quality standards presented in Table 3.3-1 or specified in NAC 445A.453, or NDEP 
standards for aquatic life, irrigation, or livestock or potential beneficial uses in perennial 
streams, springs, seeps, and the post-mining pit lake. 

3.3.3.1.2 Ground Water Quality 

•  Degradation of natural ground water quality by chemicals such that concentrations 
exceed applicable water quality standards, or render water unsuitable for other existing or 
potential beneficial uses. For ground water that does not meet applicable water quality 
standards for baseline conditions, degradation would be considered significant where a 
change in water quality would render the water unsuitable for an existing or potential 
beneficial use. This criterion is based on NAC 445A.424. 

•  Degradation of natural soil chemistry by cyanide, trace metals, or other compounds such 
that concentrations exceed NDEP guidance levels. NDEP guidance levels for soils are 
based on results of MWMP testing that are ten times the DWS for each compound. This 
guidance is designed to protect ground water from contamination by leachate from 
overlying soils. 

3.3.3.2 Assessment Methodology 

3.3.3.2.1 Pit Lake Water Quality 

Pit lake water quality was assessed in a study by SWS (2010). The model is based on pit infilling 
data, the ABA and HC data, the chemistry of the local and regional ground water, and the 
characteristics of the final open pit shell. 

The pit lake water quality assessment (SWS 2010) used as its base the distribution of lithologic 
units, alteration types, and ABA characteristics in the open pit shell developed by SRK (2008d) 
(Figures 3.3.9 and 3.3.10). This model was developed using Mintec’s Mine Site software, based 
on the data set of over 1,500 pulp samples with ABA results. There were little sampling data 
from some of the pit wall areas because of the relatively cylindrical nature of the orebody. Where 
there was a lack of data, a nearest neighbor approach was used to conservatively assign the ABA 
characteristics of the pit wall. The choice of extrapolating to the pit wall from the core of the ore 
deposit is believed to be conservative, as the geologic work on the orebody indicates that 
mineralization becomes more diffuse at the fringes of the deposit, making a lower potential for 
acid generating material in these areas. 

The HCT data, ground water quality data, and ground water inflow data have been discussed in 
depth in other sections of this document. The data flow of the pit lake study is represented in 
Figure 3.3.11. The base model uses average humidity cell effluent concentrations to calculate the 
release of materials from the pit wall due to surface runoff and ground water infilling to the open 
pit. Assumptions underlying this loading include consideration of the damage to the wall rock 
due to mining, blasting and surface sloughing of materials. For the base case pit lake model, a 
scaling factor to account for differences in laboratory and field reaction rates was not 
incorporated into the model (although it was incorporated into sensitivity analyses). Typically, 
laboratory reaction rates occur one to three orders of magnitude faster than field reaction rates 
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(Sverdrup and Warfvinge 1995; Drever and Clow 1995; Li et al. 2008). Incorporating this factor 
would result in less loading to the lake and an overall improvement in the predicted water 
quality. Additional information on the pit lake water quality assessment is presented in detail in 
SWS (2010). 

3.3.3.2.2 Waste Rock Draindown Water Quality 

The water quality of drainage from waste rock is estimated from the results of HCTs. In the mine 
plan (SWS 2010), average HCT effluents are scaled based on estimates of waste volumes from 
different formations in the mine plan (SWS 2010). Similar to the pit lake water quality issue, 
these concentrations are not adjusted for differences in laboratory and field reaction rates. 

3.3.3.2.3 Tailings Draindown Water Quality 

Results of HCTs of tailings material indicate that draindown water from tailings would have a 
circumneutral pH (between 7 and 7.4) and may contain several regulated ground water 
constituents at elevated levels, including As, Al, Sb, fluoride, and Mo (SRK 2008d). Metals 
concentrations in actual field settings are expected to be lower than the laboratory values due to 
the slower rates of field processes (Sverdrup and Warfvinge 1995) and the inhibited oxidation of 
tailings in the inundated conditions of the tailings ponds. 

3.3.3.3 Proposed Action 

3.3.3.3.1 Surface Water Quality Impacts 

The Project would require the alteration or diversion of existing natural drainages and washes 
that contain surface flow during the infrequent periods of high rainfall and snowmelt. The 
planned storm water diversion structures would be designed to divert flows of a 100-year, 24-
hour storm event from the unnamed drainages upstream of the facilities. The tailings facilities 
are designed to contain a 100-year, 24-hour storm event in addition to normal process fluids. 
Surface disturbance generally increases the potential for erosion; therefore, sediment from 
increased erosion may be transported to and accumulate in the local surface drainages. During 
mine operations, standard erosion prevention and maintenance procedures (see 
Section 2.1.14.11) would reduce impacts to less than significant levels based on the significance 
criteria outlined in Section 3.3.3.1. 

Small drainages affected by roads and small facility structures would be returned to their natural 
condition during reclamation. Permanent drainage alterations around the open pit, WRDFs, and 
the South TSF would consist of open channels and berms. Such features would be left in place 
and reclaimed using vegetation or rock lining for stability and elimination of long-term 
maintenance under post-closure conditions. In addition, the tops of the two TSFs would be 
designed with a concave surface creating an evaporation basin or playa to retain and evaporate 
the average monthly precipitation and the 100-year, 24-hour storm event. This design is intended 
to ensure the long-term integrity of the TSF closure. The North TSF has been designed without 
an upstream diversion structure. As a result, there would be a potential for substantial storm 
water run-on that could exceed the design capacity of the North TSF evaporation basin and cause 
over topping of the structure and erosion of the reclaimed surfaces.  
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� Impact 3.3.3.3-1: There would be a moderate to high potential for impacts to surface 
water quality due to erosion and possible breaching of the North TSF under the Proposed 
Action. 

Significance of the Impact: The impact is considered potentially significant. 

� Mitigation Measure 3.3.3.3-1: EML would submit a North TSF upstream diversion 
structure design. This design would be of sufficient capacity to divert run-on from the 
North TSF so that the current evaporate pond design would be sufficient to contain the 
designed storm events. The design would be submitted to the BLM 24 months prior to the 
anticipated start of construction. The BLM would approve the design prior to the 
commencement of construction. 

� Effectiveness of Mitigation and Residual Effects: Implementation of the Mitigation 
Measure 3.3.3.3-1 would be effective at preventing erosion and possible breaching of the 
North TSF. The design would be based on an engineering evaluation of the topography 
and design precipitation event (24 hour-100 year event) as required by the NDEP so that 
the design event would effectively be conveyed away from the North TSF. 

There is a potential impact to the flow of Roberts Creek resulting from mine-related ground 
water drawdown under the Proposed Action. A decrease in the flow of Roberts Creek could 
result in an inability to meet the beneficial uses outlined for a Class A surface water body. 

� Impact 3.3.3.3-2: The ground water drawdown is predicted to be greater than ten feet for 
the perennial stream segments of Roberts Creek for varying periods of time up to at least 
400 years after the end of mining and milling operations. 

Significance of the Impact: The impact is considered potentially significant. 

� Mitigation Measure 3.3.3.3-2: The measures outlined under Mitigation 
Measure 3.2.3.3-2 would address the potential reduced flows outlined in the impact.  

� Effectiveness of Mitigation and Residual Effects: Implementation of the Mitigation 
Measure 3.3.3.3-2 would be effective at preventing degradation of water quality in 
Roberts Creek. The mitigation measure would restore flows to the creek, which would 
remove the underlying cause of this potential impact. 

3.3.3.3.2 Ground Water Quality Impacts 

The Proposed Action includes the lining of the PAG WRDF (see Section 2.1.3.1) with the 
following: 1) a 12-inch thick engineered subgrade (1 x 10-5 cm/sec saturated hydraulic 
conductivity) and a five-foot thick non-PAG base layer for the foundation of the facility; 
2) perforated collecting piping with geomembrane under the pipe to promote drainage from the 
base of the facility to a collection channel at the toe of the facility; 3) diversion channels to route 
upgradient surface water runoff away from the facility; 4) geomembrane-lined collection channel 
to route runoff and infiltration into a PAG/low-grade ore storm water collection ponds (Phase 1 
and Phase 2); and 5) geomembrane-lined storm water collection ponds (Phase 1 and Phase 2) to 
capture surface water runoff and infiltration from the facilities. In general, HCT and MWMP 
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testing of non-acid generating materials has found the effluent from these materials to be 
generally benign. For non-acid generating materials, elevated pH, Mn, and SO4 are sometimes 
observed. However, the average chemistry from the non-acid generating materials only exceeds 
water quality criteria for Al (0.87 mg/L) and Mn (1.47 mg/L). Under the circumneutral pH 
conditions of the draindown, Al would be expected to precipitate (Lindsay 1979). Mn values are 
already found at levels above regulatory standards (0.0076 to 25 mg/L) in ground water 
beneath the site and the levels in the potential seepage would be similar to the existing 
water quality values beneath the site. Therefore, the Mn in the draindown would not degrade 
ground water beneath the non-acid generating waste rock piles. No ground water impacts are 
anticipated from the disposal of potentially acid generating material as this material would be 
underlain by a constructed compacted liner preventing leachate loading to ground water. 

Each TSF would consist of the following components: impoundment; tailings conveyance and 
distribution system; reclaim recovery systems; and tailings draindown recovery systems 
(Figure 2.1.15). Figure 2.1.5 shows the locations of the North and South TSFs. The tailings 
production rate would range from approximately 21 to 23 million tpy for the 44 years of 
operation. The combined storage capacity of the TSFs is approximately 966 million dry tons. 

The South TSF would have a capacity of approximately 790 million tons, which would equate to 
approximately 36 years of production. The South TSF would be constructed once the North TSF 
facility reaches capacity at Year 36, to contain 176 million tons, which would equate to 
approximately eight years of production. 

The TSF embankment foundation and impoundment basin would be lined using a 60 mil 
(0.06 inch) LLDPE geomembrane, with a K value of 1 x 10-11cm/s to provide fluid containment. 
This level of containment exceeds that required by the State of Nevada under NAC 445A.437 for 
facilities with ground water in excess of 100 feet. 

As previously discussed, the water quality of the tailings and PAG waste rock draindown would 
exceed water quality standards for many constituents. To address this potential water quality 
impact, both the tailings facility and the PAG waste rock facility would be underlain by liners, 
and drainage from these facilities collected and managed. This planned management would 
prevent these low-quality waters from degrading either surface or ground water quality.  

Upon closure, both the tailings and the PAG WRDF would be capped and revegetated to reduce 
the amount of infiltration to these facilities. Water draining from these facilities would continue 
to be managed through the use of evaporation cells. 

Based on the ore and waste rock characteristics, the arid conditions of the mine site limit the 
amount of infiltration and using the Proposed Action management of mine wastes, the impacts to 
water quality from stockpiled ore and waste rock are considered less than significant based on 
the significance criteria outlined in Section 3.3.3.1.  

� Impact 3.3.3.3-3: There would be a low potential for impacts to ground water quality 
due to drainage from tailings impoundments and waste rock piles under the Proposed 
Action. 

Significance of the Impact: The impact is not considered significant. 
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No mitigation is proposed for this impact; see Section 3.1.1 for a general discussion 
of significance and the development of mitigation measures. 

3.3.3.3.3 Pit Lake Water Quality Impacts 

The pit lake that is anticipated to form in the open pit is expected to fill slowly (Figure 3.3.12), 
and would be 900 feet deep at 200 years after the end of mining. Overall, the lake is predicted to 
have a slightly alkaline pH (approximately 7.7) and a moderate alkalinity (approximately 
60 mg/L CaCO3) (Figure 3.3.13). As most metals associated with ARD are less mobile at these 
pH values, overall the water is predicted to be of good quality (Table 3.3-3). Of constituents that 
are regulated by the State of Nevada, fluoride, SO4 (Figure 3.3.14), Cd, Mn (Figure 3.3.15), Sb, 
and Zn (Figure 3.3.16) are expected to be near or above Nevada reference standards and EPA 
drinking water MCLs Table 3.3-3 water quality criteria (Table 3.3-1). 

Initial pit lake water quality is predicted to be good and would meet Nevada enforceable DWS. 
As evaporation from the lake surface concentrates the dissolved minerals, some water quality 
constituent concentrations would be predicted to increase over time relative to baseline 
concentrations and to exceed the present Nevada water quality standards (see Table 3.3-1). The 
pit lake would be a water of the State of Nevada, and applicable water quality standards would 
depend on the present and potential beneficial uses of the lake. Access to the open pit by humans 
and livestock would be restricted. The lake is not intended to be a drinking water source for 
humans or livestock or to be used for recreational purposes. Therefore, standards to protect these 
beneficial uses would not be directly applicable. Aquatic standards would also not be applicable 
since EML does not plan to have the pit lake stocked with fish. This approach is consistent with 
NAC 445A.429. Exposure to terrestrial and avian wildlife species is discussed in Section 3.23.3. 

� Impact 3.3.3.3-4: There would be a low potential for impacts to ground water quality 
due to the formation of a ground water sink in the open pit under the Proposed Action.  

Significance of the Impact: The impact is not considered significant. 

No mitigation is proposed for this impact; see Section 3.1.1 for a general discussion 
of significance and the development of mitigation measures. 

3.3.3.4 No Action Alternative 

Implementation of the No Action Alternative is not expected to impact either surface or ground 
water quality. As there would be no change in the flow regime and no additional pumping, 
ground water quality is not expected to change. Surface water quality with regard to suspended 
solids is anticipated to improve as roads and drill sites are reclaimed. 

3.3.3.5 Partial Backfill Alternative 

3.3.3.5.1 Surface Water Quality Impacts 

The Project would require the alteration or diversion of existing natural drainages and washes 
that contain surface flow during the infrequent periods of high rainfall and snowmelt. The 
planned storm water diversion structure has been designed to divert flows of a 100-year, 24-hour 
storm event from the unnamed drainages upstream of the facilities. The tailings facilities would 
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CHAPTER 3 AFFECTED ENVIRONMENT AND ENVIRONMENTAL CONSEQUENCES 

be designed to contain a 100-year, 24-hour storm event in addition to normal process fluids. 
Surface disturbance generally causes an increase in erosion, therefore, sediment from increased 
erosion may be transported to and accumulate in the local surface drainages. During mine 
operations, standard erosion prevention and maintenance procedures (see Section 2.1.15) would 
reduce impacts to less than significant levels. 

Small drainages affected by roads and small facility structures would be returned to their natural 
condition during reclamation. Permanent drainage alterations around the open pit, WRDFs, and 
the South TSF would consist of open channels and berms. Such features would be left in place 
and reclaimed using revegetation or rock lining for stability and elimination of long-term 
maintenance under post-closure conditions. In addition, the tops of the two TSFs would be 
designed with a concave surface creating an evaporation basin or playa to retain and evaporate 
the average monthly precipitation and the 100-year, 24-hour storm event. This design is intended 
to ensure the long-term integrity of the TSF closure. The North TSF has been designed without 
an upstream diversion structure. As a result, there would be a potential for substantial storm 
water run-on that could exceed the design capacity of the North TSF evaporation basin and cause 
over topping of the structure and erosion of the reclaimed surfaces. 

� Impact 3.3.3.5-1: There would be a moderate to high potential for impacts to surface 
water quality due to erosion and possible breaching of the North TSF under the Partial 
Backfill Alternative.  

Significance of the Impact: The impact is considered potentially significant. 

� Mitigation Measure 3.3.3.5-1: EML would submit a North TSF upstream diversion 
structure design. This design would be of sufficient capacity to divert run-on from the 
North TSF so that the current evaporate pond design would sufficient to contain the 
designed storm events. The design would be submitted to the BLM 24 months prior to the 
anticipated start of construction. The BLM would approve the design prior to the 
commencement of construction.  

� Effectiveness of Mitigation and Residual Effects: Implementation of the Mitigation 
Measure 3.3.3.5-1 would be effective preventing erosion and possible breaching of the 
North TSF. The design would be based on an engineering evaluation of the topography 
and design precipitation event (24 hour-100 year event) as required by the NDEP so that 
the design event would effectively be conveyed away from the North TSF.  

� Impact 3.3.3.5-2: The ground water drawdown is predicted to be more than ten feet for 
the perennial stream segments of Roberts Creek for varying periods of time up to at least 
400 years after the end of mining and milling operations. 

Significance of the Impact: The impact is considered potentially significant. 

� Mitigation Measure 3.3.3.5-2: The measures outlined under Mitigation Measure 3.2.3.5-
2 would address the potential reduced flows outlined in the impact. 

� Effectiveness of Mitigation and Residual Effects: Implementation of the Mitigation 
Measure 3.3.3.5-2 would be effective at preventing degradation of water quality in 
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Roberts Creek. The mitigation measure would restore flows to the creek, which would 
remove the underlying cause of this potential impact. 

3.3.3.5.2 Ground Water Quality Impacts 

Under the Partial Backfill Alternative, ground water quality impacts from tailings and waste rock 
draindown would be expected to be similar to those under the pit lake alternative. 

� Impact 3.3.3.5-3: There would be a low potential for impacts to ground water quality 
due to drainage from tailings impoundments and waste rock piles under the Partial 
Backfill Alternative.  

Significance of the Impact: The impact is not considered significant. 

No mitigation is proposed for this impact; see Section 3.1.1 for a general discussion 
of significance and the development of mitigation measures. 

3.3.3.5.3 Pit Lake Water Quality Impacts 

Under the Partial Backfill Alternative, the ground water quality within the pit backfill would be 
anticipated to be impacted by waste materials (Non-PAG) deposited in the open pit and from 
infiltrating the runoff from pit walls. This poor-quality water could flow from the confines of the 
former pit shell into the surrounding ground water, degrading waters of the state. Assuming that 
non-acid generating materials are placed in the open pit, the ground water entrained within the 
backfill would contain elevated levels of constituents observed in HCT draindown (Mn, SO4, 
pH), as well as constituents found in runoff from the pit walls (including Cd, fluoride, and Mn) 
(SWS 2010). While a specific water balance has not been developed for the ground water 
entrained in the backfill, it is expected that this water quality would exceed Nevada DWS for the 
above listed constituents. 

Under the Partial Backfill Alternative, the modeling conducted by InTerraLogic (2011) was 
designed to predict the composition of future pore water quality in the backfilled open pit. The 
results for the post-closure period, just prior to the point of well-defined ground water 
throughflow (approximately 210 years) are presented in Table 3.3-4. At the point of throughflow, 
the pH of the open pit backfill pore water is predicted to be circum-neutral, at a pH of 
approximately 6.8. Sulfate concentrations are low or below analytical detection; however, 
concentrations of fluoride, Sb, Cd, and Mn are predicted to be present above the Nevada 
Reference values (Table 3.3-4). 

Table 3.3-4: Partial Backfill Alternative Predicted Pore Water Quality Results 

Parameter/Analyte 
Nevada Reference 

Standards 
Backfill Pore Water Quality 

at 210 Years 
(mg/L) (mg/L) 

pH, standard units 6.5 – 8.5* 6.8 
Major Ions 
Alkalinity, as CaCO3 ns 64 
Chloride 400* 12 
Fluoride 4.0 (2.0*) 3.8 
Nitrate, as N 10 <0.05 
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Parameter/Analyte 
Nevada Reference 

Standards 
Backfill Pore Water Quality 

at 210 Years 
(mg/L) (mg/L) 

Phosphorus ns <0.05 
Sulfate, as SO4 

2- 500* 177 
Calcium ns 53 
Magnesium 150* 9.3 
Potassium ns 11 
Sodium ns 37 
Metals/Metaloids 
Aluminum 0.2* 0.044 
Antimony 0.006 0.0061 
Arsenic 0.01 <0.0005 
Barium 2 0.012 
Beryllium 0.004 <0.0002 
Bismuth ns <0.001 
Boron ns 0.11 
Cadmium 0.005 0.037 
Chromium 0.1 <0.001 
Cobalt ns 0.0083 
Copper 1.0* (1.3**) 0.032 
Iron 0.6* 0.57 
Lead 0.015** 0.00028 
Lithium ns 0.0082 
Manganese 0.10* 2.1 
Mercury 0.002 <0.0002 
Molybdenum ns 0.36 
Nickel 0.1 0.026 
Selenium 0.05 0.0018 
Silver 0.1* <0.005 
Strontium ns 0.22 
Thallium 0.002 0.0060 
Tin ns 0.0023 
Titanium ns <0.001 
Vanadium ns 0.012 
Zinc 5.0* 2.8 
ns = no standard; * = based on secondary standard; ** = based Pb and Cu action levels. 
Exceedances of the Nevada Reference Standards are highlighted. 

Over the long term, water would continue to move through the backfill and into the 
downgradient ground water system (Diamond Valley). The chemistry of this throughflow water 
would gradually evolve as the readily-soluble chemical mass in the backfill is rinsed out. 
Eventually the throughflow water would resemble a mixture of the upgradient ground water, 
percolation of precipitation through the backfill, and open pit wall runoff, which would exceed 
Nevada DWS. 

� Impact 3.3.3.5-4: It is expected that the ground water flowing from backfill material 
would exceed Nevada DWS under the Partial Backfill Alternative. 

Significance of the Impact: The impacts to ground water quality under the Partial 
Backfill Alternative would be significant. 

� Mitigation Measure 3.3.3.5-4: Mitigation for this impact would require the removal of 
sufficient backfill material for the formation of an evaporative ground water sink. 
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Implementation of this mitigation would be otherwise inconsistent with the reasoning for 
selecting this alternative. 

Residual Impact: Based on the assumption that the mitigation would not be 
implemented, the residual impact of the Partial Backfill Alternative on ground water 
quality would be the long-term degradation of the ground waters of the state. 

3.3.3.6 Off-Site Transfer of Ore Concentrate for Processing Alternative 

3.3.3.6.1 Surface Water Quality Impacts 

Under the Off-Site Transfer of Ore Concentrate for Processing Alternative, surface water quality 
impacts would be similar to the Proposed Action. 

� Impact 3.3.3.6-1: There would be a moderate to high potential for impacts to surface 
water quality due to erosion and possible breaching of the North TSF under the Off-Site 
Transfer of Ore Concentrate for Processing Alternative. 

Significance of the Impact: The impact is considered potentially significant. 

� Mitigation Measure 3.3.3.6-1: EML would submit a North TSF upstream diversion 
structure design. This design would be of sufficient capacity to divert run-on from the 
North TSF so that the current evaporate pond design would be sufficient to contain the 
designed storm events. The design would be submitted to the BLM 24 months prior to the 
anticipated start of construction. The BLM would approve the design prior to the 
commencement of construction.  

� Effectiveness of Mitigation and Residual Effects: Implementation of the Mitigation 
Measure 3.3.3.6-1 would be effective at preventing erosion and possible breaching of the 
North TSF. The design would be based on an engineering evaluation of the topography 
and design precipitation event (24 hour-100 year event) as required by the NDEP so that 
the design event would effectively be conveyed away from the North TSF. With the 
implementation of the mitigation measure, the residual impact of the Off-Site Transfer of 
Ore Concentrate for Processing Alternative would be limited to natural erosion processes. 

� Impact 3.3.3.6-2: The ground water drawdown is predicted to be more than ten feet for 
the perennial stream segments of Roberts Creek for varying periods of time up to at least 
400 years after the end of mining and milling operations.  

Significance of the Impact: The impact is considered potentially significant. 

� Mitigation Measure 3.3.3.6-2: The measures outlined under Mitigation 
Measure 3.2.3.3-2 would address the potential reduced flows outlined in the impact. 

� Effectiveness of Mitigation and Residual Effects: Implementation of the Mitigation 
Measure 3.3.3.6-2 would be effective at preventing degradation of water quality in 
Roberts Creek. The mitigation measure would restore flows to the creek, which would 
remove the underlying cause of this potential impact. 
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3.3.3.6.2 Ground Water Quality Impacts 

Under the Off-Site Transfer of Ore Concentrate for Processing Alternative ground water quality 
impacts would be indistinguishable from the Proposed Action. 

� Impact 3.3.3.6-3: There would be a low potential for impacts to ground water quality 
due to drainage from tailings impoundments and waste rock piles under the Off-Site 
Transfer of Ore Concentrate for Processing Alternative. 

Significance of the Impact: The impact is not considered significant. 

No mitigation is proposed for this impact; see Section 3.1.1 for a general discussion 
of significance and the development of mitigation measures. 

3.3.3.6.3 Pit Lake Water Quality Impacts 

Under the Off-Site Transfer of Ore Concentrate for Processing Alternative pit lake water quality 
impacts would be indistinguishable from the Proposed Action. 

� Impact 3.3.3.6-4: There would be a low potential for impacts to ground water quality 
due to the formation of a ground water sink in the open pit under the Off-Site Transfer of 
Ore Concentrate for Processing Alternative.  

Significance of the Impact: The impact is not considered significant. 

No mitigation is proposed for this impact; see Section 3.1.1 for a general discussion 
of significance and the development of mitigation measures. 

3.3.3.7 Slower, Longer Project Alternative 

3.3.3.7.1 Surface Water Quality Impacts 

Under the Slower, Longer Project Alternative, surface water quality impacts would be similar to 
the Proposed Action; however, the timing of those potential impacts could differ due to the 
extended operating time frames for this alternative. 

� Impact 3.3.3.7-1: There would be a moderate to high potential for impacts to surface 
water quality due to erosion and possible breaching of the North TSF under the Slower, 
Longer Project Alternative. 

Significance of the Impact: The impact is considered potentially significant. 

� Mitigation Measure 3.3.3.7-1: EML would submit a North TSF upstream diversion 
structure design. This design would be of sufficient capacity to divert run-on from the 
North TSF so that the current evaporate pond design would be sufficient to contain the 
designed storm events. The design would be submitted to the BLM 24 months prior to the 
anticipated start of construction. The BLM would approve the design prior to the 
commencement of construction.  
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� Effectiveness of Mitigation and Residual Effects: Implementation of the Mitigation 
Measure 3.3.3.7-1 would be effective at preventing erosion and possible breaching of the 
North TSF. The design would be based on an engineering evaluation of the topography 
and design precipitation event (24 hour-100 year event) as required by the NDEP so that 
the design event would effectively be conveyed away from the North TSF.  
With the implementation of the mitigation measure, the residual impact of the Slower, 
Longer Project Alternative would be limited to natural erosion processes. 

� Impact 3.3.3.7-2: The ground water drawdown is predicted to be more than ten feet for 
the perennial stream segments of Roberts Creek for varying periods of time up to at least 
400 years after the end of mining and milling operations.  

Significance of the Impact: The impact is considered potentially significant. 

� Mitigation Measure 3.3.3.7-2: The measures outlined under Mitigation 
Measure 3.2.3.7-2 would address the potential reduced flows outlined in the impact. 

� Effectiveness of Mitigation and Residual Effects: Implementation of the Mitigation 
Measure 3.3.3.7-2 would be effective at preventing degradation of water quality in 
Roberts Creek. The mitigation measure would restore flows to the creek, which would 
remove the underlying cause of this potential impact. 

3.3.3.7.2 Ground Water Quality Impacts 

Under the Slower, Longer Project Alternative ground water quality impacts would be 
indistinguishable from the Proposed Action; however, the timing of those potential impacts 
could differ due to the extended operating time frames for this alternative. 

� Impact 3.3.3.7-3:There would be a low potential for impacts to ground water quality due 
to drainage from tailings impoundments and WRDFs under the Slower, Longer Project 
Alternative. 

Significance of the Impact: The impact is not considered significant. 

No mitigation is proposed for this impact; see Section 3.1.1 for a general discussion 
of significance and the development of mitigation measures. 

3.3.3.7.3 Pit Lake Water Quality Impacts 

Under the Slower, Longer Project Alternative pit lake water quality impacts would be 
indistinguishable from the Proposed Action. 

� Impact 3.3.3.7-4: There would be a low potential for impacts to ground water quality 
due to the formation of a ground water sink in the open pit under the Slower, Longer 
Project Alternative.  

Significance of the Impact: The impact is not considered significant. 

No mitigation is proposed for this impact; see Section 3.1.1 for a general discussion 
of significance and the development of mitigation measures. 
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The Mount Hope Final EIS is continued in Volume II. 
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