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CHAPTER 1 
 

INTRODUCTION 
 
 
The United States (U.S.) Department of 
Interior, Bureau of Land Management’s (BLM) 
Elko Field Office prepared this Draft 
Supplemental Environmental Impact Statement 
(SEIS) for the South Operations Area Project 
Amendment (SOAPA) to provide additional 
information regarding cumulative effects 
associated with the SOAPA Project when 
combined with past, present, and reasonably 
foreseeable future land use activities in the 
Carlin Trend area (Figure 1-1). The SOAPA 
Project was authorized in 2002, has been 
constructed, and is currently being operated by 
Newmont Mining Corporation (Newmont).  
 
This Draft SEIS supplements the cumulative 
effects analyses originally presented in the 
SOAPA EIS (BLM 2002a) by providing expanded 
and updated analyses of cumulative effects 
consistent with the recent decision by the U.S. 
Court of Appeals for the Ninth Circuit: Great 
Basin Mine Watch v. Hankins, 456 F.3d 955 
(Ninth Circuit 2006).  
  
Descriptions of the SOAPA Project, affected 
environment, and potential direct and indirect 
impacts of the SOAPA Project are included in 
the SOAPA EIS document (BLM 2002a). In 
addition, the SOAPA EIS provides descriptions 
of irreversible and irretrievable commitment of 
resources, residual adverse impacts, and 
potential mitigation and monitoring measures 
for the SOAPA Project.  
 
The SOAPA EIS (BLM 2002a) evaluated the 
Proposed Action (expansion of the Gold 
Quarry Mine); two alternatives to the Proposed 
Action: Alternative 1) Backfilling the Mac Pit 
and, Alternative 2) Modified Waste Rock 
Disposal Facilities; and the No Action 
Alternative in detail. BLM evaluated the 
potential direct, indirect, and cumulative effects 
of the Proposed Action and alternatives and 
selected the Proposed Action as the agency-
preferred alternative (BLM 2002a). The 
rationale for BLM’s selection of the Preferred 
Alternative is included in the SOAPA EIS (BLM 

2002a). BLM has considered the range of 
alternatives evaluated in the SOAPA EIS in the 
cumulative effects analysis included in this Draft 
SEIS and has determined that neither of the 
action alternatives would appreciably change the 
level of cumulative effects within the study areas 
evaluated in this Draft SEIS.  
 
The cumulative effects analysis in this Draft SEIS 
incorporates qualitative and quantitative data 
collected since 2002 and incorporates by 
reference the information and analyses 
contained in the SOAPA Project (BLM 2002a) 
and Leeville Project (BLM 2002b) EIS 
documents; expanded analyses of cumulative 
effects of mining and other land uses where 
appropriate; and additional detail with respect 
to the analytical processes used. The purpose 
and need for the action, project history for 
existing operations (including legal background 
for the analysis), and issues raised during 
scoping are discussed in the sections below.  
 
PURPOSE AND NEED 
 
The purpose of Newmont’s SOAPA Project is 
to use the existing work force to conduct 
mining on unpatented mining claims and fee land 
within Newmont’s South Operations Area to 
produce gold from ore reserves contained in 
the ore deposit. Gold is an established 
commodity with international markets and 
demand. Uses include jewelry, investments, as a 
standard for monetary systems, electronics, and 
other industrial applications. 
 
PROJECT HISTORY AND STATUS 
 
The area of gold mining activity and 
development in the vicinity of Carlin, Nevada is 
known as the Carlin Trend. The Carlin Trend is 
an approximately 50-mile-long, 5-mile-wide belt 
of multiple major gold deposits extending from 
approximately 10 miles southeast (Emigrant 
deposit) to approximately 40 miles northwest 
(Hollister deposit) of Carlin (Figure 1-2).
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Although the area has been mined for the 
past120 years, major mining activity began with 
development of the Carlin Pit in 1965. As a 
result of mining since 1965, the Carlin Trend 
has become the most prolific gold field in the 
Western Hemisphere.  
 
In March 1997, Newmont submitted to the Elko 
Field Office of the BLM a proposed Plan 
Amendment for the South Operations Area 
Project (SOAP) plan of operations. This project, 
originally permitted in 1982, is located about 6 
miles northwest of Carlin (Figure 1-2). The 
Plan Amendment proposed activities that 
supported continued operations and expansion 
of the Gold Quarry open pit mine and ore 
processing operations at the SOAP site. 
 
BLM compiled a Draft EIS for SOAPA which 
was released in September 2000, and a SOAPA 
Final EIS completed in April 2002 (BLM 2002a). 
BLM issued a Record of Decision (ROD) for 
SOAPA in July 2002 that selected an agency-
preferred alternative and identified mitigation 
measures to be implemented for the project. In 
April 2000, BLM released the Cumulative 
Impact Analysis (CIA) of Dewatering and Water 
Management Operations for the Betze Project, 
South Operations Area Project Amendment, 
and Leeville Project (BLM 2000). This CIA 
report analyzed potential effects to surface 
water and groundwater that could result from 
dewatering and subsequent discharge of excess 
water associated with proposed and existing 
mining projects in the Carlin Trend.  
 
In November 2002, two special interest groups 
filed an action in U.S. District Court for the 
District of Nevada challenging BLM's RODs for 
the SOAPA and Leeville mine projects, as well 
as BLM's bonding decisions for SOAPA. The 
groups alleged violations of the National 
Environmental Policy Act (NEPA), Clean Water 
Act, and several other legal authorities. 
 
In March 2004, the district court rejected the 
challenge on cross-motions for summary 
judgment, and the special interest groups 
appealed. On August 1, 2006, the U.S. Court of 

Appeals for the Ninth Circuit concluded that, 
with the exception of dewatering and discharge 
of water, BLM's analysis of certain cumulative 
effects in the Leeville and SOAPA EIS 
documents did not meet requirements of NEPA 
(Great Basin Mine Watch v. Hankins, 456 F.3d 
955, 9th Circuit 2006). The Ninth Circuit 
substantially affirmed the district court's 
decision upholding the SOAPA and Leeville EIS 
documents in all other respects. 
 
Since BLM’s issuance of the SOAPA ROD in 
2002, much of the SOAPA Project has been 
constructed and is being operated by 
Newmont. Those project components include: 
 
• Deepening Gold Quarry mine pit by 

approximately 350 feet.  
 

• Installing additional dewatering wells that 
discharge to Maggie Creek. Dewatering 
wells remain operational in and near 
Chukar Gulch. Since 2002, two additional 
wells have been drilled and one existing well 
was deepened. One well has been taken 
out-of-service. 

 
• The Gold Quarry South Waste Rock 

Disposal Facility has been expanded but has 
not reached full build-out. 

 
• Ore production from the expanded pit is 

ongoing. Total tonnage to be produced for 
the remaining life-of-operations is 
approximately 118 million tons, of which 57 
million tons would be oxide and mill-grade 
sulfide ore, and the remaining 61 million 
tons would be low-grade sulfide ore.  

 
• Relocating tailing within the existing 

footprint of the James Creek Tailing Storage 
Facility. Construction is in progress and 
completion is expected in 2008.  

 
• Expanding the West Tailing Dam, including 

sediment and drainage control, under-
drainage pipeline corridor to the existing 
south under-drain pond.  

 



1 - 4 Chapter 1 

South Operations Area Project Amendment August 2007 Draft SEIS 

PAGE INTENTIONALLY LEFT BLANK 



1 - 6 Chapter 1 

South Operations Area Project Amendment August 2007 Draft SEIS 

PAGE INTENTIONALLY LEFT BLANK 



Chapter 1 – Introduction  1-7 

South Operations Area Project Amendment August 2007 Draft SEIS 

• Relocating a portion of the North-South 
Haul Road. 

 
• Constructing a truck shop and radio tower.  
 
• Constructing a Refractory Leach Facility for 

heap leaching carbonaceous sulfidic 
refractory ore.  

 
• Placing topsoil in stockpiles.  
 
• Constructing Phase III of the Property and 

Phase VI of the Non-Property leach pads 
during 2006. Remaining phases (Property 
Phase VI and Non-Property Phases VII and 
VIII) would be constructed as needed for 
additional ore as capacity dictates. All 
expansions will occur on land previously 
disturbed within the Plan of Operations 
boundary.  

 
All phases for both leach pad facilities will be 
constructed on currently disturbed land with 
the exception of a 6-acre portion contained 
within the Property Phase IV.  Acreage for each 
phase is presented in Table 1-1 below: 
 
A detailed description of the SOAPA Project is 
contained in the Proposed Action section of the 
SOAPA EIS (BLM 2002a). Other components of 
the SOAPA Project have not yet been 
constructed or have been partially completed as 
of the date of this Draft SEIS. These 
components include the James Creek Waste 
Rock Disposal Facility, Property and Non-
Property leach pad expansion into Section 18,  
expansion of the North Waste Rock Disposal 
Facility, construction of diversion channels (run-

on control), and remaining stockpiles for 
salvaged soil. These facilities are described in 
the SOAPA EIS (BLM 2002a). 
 
Various amendments have occurred to the 
SOAPA Plan of Operations since initiation of 
mining activities. These amendments include 
eliminating transport of tailing from the James 
Creek Tailing Storage Facility to the Mill 5/6 
Tailing Storage Facility; expanding the Property 
and Non-Property leach pads; expanding the 5/6 
West Tailing Dam; relocating a portion of the 
North-South Haul Road; and constructing a 
truck shop and radio tower.  
 
SCOPING SUMMARY 
 
BLM filed a Notice of Intent (NOI) to prepare a 
Draft SEIS for SOAPA to update cumulative 
effects analysis. The NOI appeared in the 
Federal Register on March 7, 2007 (Volume 72, 
No. 44, page 10241). The NOI announced a 21-
day public comment period ending March 29, 
2007. 
 
As stated in 40 CFR 1501.7, scoping comments 
are used to determine the scope and 
substantive issues to be addressed for the 
project. Table 1-2 contains a summary of 
scoping comments, along with the location in 
this Draft SEIS where each comment is 
addressed, if any, 
 
  

 
TABLE 1-1  

South Operations Area Project Leach Expansions 
Leach Pad Phase Public Acres Private Acres Total Acres 

Property III 0 40 40 
Property VI 0 34 34 

Non-Property VI 3 42 45 
Non-Property VII 1 16 17 
Non-Property VIII 2 23 25 

Totals All 6 155 161 
Source: Newmont 2007a. 
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 TABLE 1-2 
Scoping Summary 

Comment Disposition 

All the water of the State belongs to the public and may be appropriated for beneficial use 
pursuant to the provisions under Chapter 533 and 534 of the Nevada Revised Statutes (NRS). 
All mineral exploration boreholes must be plugged and abandoned according to the Nevada 
Administrative Code Chapter 534. 

Noted 

Use consistent lighting mitigation measures that follow “Dark Sky” lighting practices. Noted 

Use consistent mitigation measures that address logical placement of improvements and use 
of appropriate screening and structure colors.  Existing utility corridors, roads, and areas of 
disturbed land should be used wherever possible. 

Noted 

Consider alternatives and mitigation to reduce impacts. Noted 

The Draft Supplemental EIS should focus on the following issues; water resources, surface 
water quality, waste rock, heaps, pit lakes, air quality, mercury, aquatic habitat and fisheries, 
and Native American issues. 

Cumulative Effects – Chapter 
3 

For surface water, the whole Humboldt River drainage must be considered.  Any salt or 
metals added to the river will have cumulative impacts with those from other mines, or 
power plants. 

Water Quantity and Quality – 
Chapter 3 

The study area boundaries should be defined for each resource based on the resource and 
level of disturbance to the resource Noted 

Detail each of the past, present and reasonably foreseeable exploration and development 
operations. 

Past, Present, and Reasonably 
Foreseeable Future Activities 
– Chapter 2 

Verify the predictions of the drawdown modeling done in 1998 by comparing them to 
monitoring data collected since. Recalibrate the model if predictions not substantially 
accurate. Make future predictions after recalibration (if needed). 

Water Quantity and Quality – 
Chapter 3 

Update the pit lake models. Water Quantity and Quality -  
Chapter 3 

Include changes in surface water flow along the Humboldt River in the modeling. Water Quantity and Quality -  
Chapter 3 

Analyze effects on federal reserved water rights, catalogue each potential affected water right, 
and the impacts. 

Water Quantity and Quality – 
Chapter 3 

Complete a cumulative analysis of waste rock, including an evaluation of potential releases of 
toxic substances 

Geology - Chapter 3  
 

Evaluate acid mine drainage potential using quarterly reporting for water pollution control 
permits. 

Water Quantity and Quality – 
Chapter 3 

Map heaps, including current disposal proposals. Project Descriptions – 
Chapter 1 

Review all other facilities at mines within the broad cumulative impact review area. Noted 

Map pit lakes.  Use the Lone Tree pit lake to verify models.  Analyze effects of pit lake water 
quality on migratory birds and other wildlife, and groundwater. 

Water Quantity and Quality – 
Chapter 3 

Review air quality in light of the proposed coal-fired power plant and other sources. Air Quality – Chapter 3 

Analyze releases of mercury from all sources (mines, coal burning, limestone kilns, wildfires, 
other). Air Quality – Chapter 3 

Study the airshed of northern Nevada, including local and regional impacts. Air Quality – Chapter 3 

Impacts on fish of changes in flows in the Humboldt River system, contaminant loading, and 
mercury emissions. 

Water Quantity and Quality; 
Air Resources;  Aquatic 
Resources – Chapter 3  

Ability of Native Americans to fully practice the traditional religions, including sacred and 
spiritual sites, and traditional food and medicine gathering. 

Native American Religious 
Concerns – Chapter 3 
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CHAPTER 2 
 

PAST, PRESENT, AND REASONABLY FORESEEABLE FUTURE 
ACTIVITIES 

 
 

This chapter summarizes past, present, and 
reasonably foreseeable activities in the Carlin 
Trend. This information forms the basis for 
discussion of cumulative effects in Chapter 3. 
Information contained in this chapter includes 
summaries of changes and/or progress made for 
activities within the Cumulative Effects Study 
Area (Study Area) since 2002 – the year that 
the SOAPA Final EIS document was completed 
and a Record of Decision (ROD) was issued for 
the project.  
 
The Council on Environmental Quality (CEQ) 
defines cumulative impact as:  
 

"Cumulative impact" is the impact on the 
environment which results from the 
incremental impact of the action when 
added to other past, present, and 
reasonably foreseeable future actions 
regardless of what agency (federal or 
non-federal) or person undertakes such 
other actions. Cumulative impacts can 
result from individually minor but 
collectively significant actions taking place 
over a period of time (1508.7).  

 
The geographic area for which past, present, 
and reasonably foreseeable future activities are 
described encompasses the Carlin Trend mining 
complex. The Carlin Trend is a mineralized 
zone approximately 50-miles-long by 5-miles-
wide in north central Nevada where multiple 
mining operations have been developed. Some 
activities described in this chapter are located 
proximal to the mining operations, and other 
activities are located in adjacent areas (Figure 
2-1).  
 
Past, present, and reasonably foreseeable land 
uses (e.g., grazing and recreation), activities 
(mining), and phenomena (wildfire) cumulatively 

affect resources to various degrees over a given 
area. Cumulative effects are discussed on a 
resource by resource basis in Chapter 3. With 
the exception of social and economic resources, 
the past, present, and reasonably foreseeable 
activities and subsequent cumulative effects to 
the various resources generally fall within the 
area shown on Figure 2-2. Detailed 
descriptions and rational used to develop 
individual resource cumulative effects study 
areas are provided in Chapter 3.  
  
GRAZING AND AGRICULTURE 
 
PAST and PRESENT ACTIVITIES 
 
Livestock grazing has been and continues to be 
a co-dominant (with mining) land use in the 
Carlin Trend area. Multiple grazing allotments 
have been permitted and administered by BLM 
over the past several decades. Portions of 13 
grazing allotments and/or federal fenced range 
exist within the Carlin Trend area (Figure 2-
3). Carrying capacity of the 13 grazing 
allotments totals approximately114,000 animal 
unit months (AUMs). Capacity of these 
allotments has been adjusted over the years in 
response to mine development, drought, 
wildfires, and availability of stock water.  
 
Surface water sources that support livestock 
grazing and agriculture within the area include 
the Humboldt River, Willow Creek Reservoir, 
perennial creeks, springs, and seeps. Improved 
water sources include developed springs, stock 
wells, stock ponds, water pipelines, and troughs. 
Livestock will generally congregate near these 
features. Cow-calf pairs, heifers, steers, and 
cows graze on residual forage in alfalfa fields, 
irrigated pastures, and rangeland within the 
Study Area. 
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A parcel of private land located in the southern 
portion of Boulder Valley (TS Ranch) is owned 
and operated by Elko Land and Livestock 
Company, a subsidiary of Newmont. In 1990, 
Barrick Goldstrike Mines, Inc., (Barrick) began 
dewatering the Betze/Post Mine as it advanced 
below the groundwater level. Barrick and the 
TS Ranch entered into an agreement to put 
mine dewatering water to beneficial use 
through irrigation (TS Ranch 2007).  
 
In lieu of pumping existing groundwater wells to 
fulfill water rights owned by Elko Land and 
Livestock Company for irrigation purposes in 
Boulder Valley, the State Engineer allowed a 
“substitution of use” authorizing TS Ranch use 
of water from Barrick’s dewatering wells. The 
“substitution of use” authorization does not 
preclude future pumping of groundwater by TS 
Ranch commensurate with their original water 
right upon cessation of dewatering operations 
by Barrick (Pettit 2007).  
   
Barrick began providing water for irrigation on 
the TS Ranch in the Boulder Valley in 1991 and 
this irrigation is ongoing today. Water from 
dewatering of Barrick’s Betze/Post Mine and 
Newmont’s Leeville Mine (beginning in 2003) is 
used for irrigation purposes from April through 
October annually. Water is used to grow alfalfa 
hay - a major cash crop for the TS Ranch. Three 
to four cuttings are harvested annually, with 
yields averaging 5.2 tons per acre. Top end hay 
is directed to the California dairy markets, with 
the balance being sold to neighboring ranchers 
or consumed by the TS Ranch cow herd (TS 
Ranch 2007). 
 
Irrigation rates range from an average of 10 
pivots applying 5,497 acre-feet (af) of water 
over an average of 2,670 acres during the 1991 
season (April through October) to an average 
of 53 pivots irrigating 7,936 acres with 23,438 af 
of water during the 2006 season (April through 
October) (Newmont 2007b). During the period 
of November through March of each year all 

excess water from Barrick’s Betze/Post Mine 
and Newmont’s Leeville Mine dewatering 
operations flow to the TS Ranch Reservoir 
(Barrick 2007a).  
 
Willow Creek Reservoir is used to support 
alfalfa and native grass hay production on the 
Squaw Valley Ranch owned by Barrick 
Goldstrike (Figure 2-3). Information on 
irrigation rates for this ranch is not available. 
The ranch also raises cattle. 
 
Other private land operations in the study area 
include the Dean and Sharon Rhoads and Van 
Norman Ranches Inc. which use surface water 
sources to support native grass hay production 
(Figure 2-3). These ranches also raise cattle 
and horses. Information on water sources and 
rates of irrigation are not available.   
 
REASONABLY FORESEEABLE FUTURE 
ACTIVITIES 
 
Livestock grazing is expected to continue at 
levels established on the various grazing 
allotments included in the vicinity of the Carlin 
Trend. Short-term (typically 2 to 4 years) 
adjustments to livestock numbers are expected 
in response to range fires which have impacted 
forage levels. Livestock water supplies affected 
by mine dewatering activities would be replaced 
in accordance with permit conditions for each 
mining operation.  
 
The following projects are proposed as part of 
the on-going livestock management program for 
the BLM Elko Field Office, separate from 
mining-related activities:  
 
• Boulder Well Pipeline – A pipeline is 

proposed from the Boulder Well extending 
into Six Mile Pasture from the Boulder 
Field. This would help distribute livestock to 
other portions of the pasture and provide 
water for wildlife in accordance with the 25 
Allotment Management Plan (BLM 2006a). 
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• Guard Corral Extension Fence – This 
project would involve construction of 
approximately 1 mile of 4-strand fence to 
divide the Indian Springs and Horseshoe 
Pastures (BLM 2006a).  

 
• Black Mountain Division Fence – 

Approximately 3 miles of 3-strand fence 
would be constructed to divide the Black 
Mountain and Sheep Creek Areas. The 
project would provide control and 
management of livestock to enhance 
riparian conditions along Rock Creek in the 
25 Allotment (BLM 2006a).  

 
The following reasonably foreseeable actions 
have been identified through current scoping 
and/or planning to be considered and evaluated 
(Jewell 2007):  
 
• 10-year Term Grazing Permit Renewal for 

the Spanish Ranch Allotment (scoping late 
2007). 

 
• 10-year Term Grazing Permit Renewal for 

Squaw Valley Allotment (scoping late 2007). 
 
• 10-year Term Grazing Permit Renewal for 

all allotments within the Study Area will 
occur within the project lifetime as permits 
expire or as the need to fully process 
permits is identified. 

 
ENERGY PRODUCTION AND 
DISTRIBUTION 
 
PAST and PRESENT ACTIVITIES 
 
Upgraded power lines have been installed 
throughout the Carlin Trend area to support 
ongoing mining activity. Rights-of-way have been 
established across public and private land to 
accommodate these distribution systems. In 
2004, Sierra Pacific completed a 345-kilovolt 
(kV) electrical transmission line between the 
Falcon substation located near Dunphy south to 
the Gonder substation near Ely, Nevada. The 

transmission line corridor is near the Carlin 
Trend area, originating adjacent to Interstate-80 
at the town of Dunphy.  
 
REASONABLY FORESEEABLE FUTURE 
ACTIVITIES 
 
TS Power Plant 
 
The TS Power Plant and construction and 
installation of power lines connecting to the 
existing power grid will be completed in the 
near future. The TS Power Plant is owned by 
Newmont’s wholly-owned subsidiary Newmont 
Nevada Energy Investment, LLC and will 
provide electrical power for Newmont’s mining 
and mineral processing operations across 
northeastern Nevada. The TS Power Plant will 
be operated and maintained by DTE Energy. 
The generating capacity will be approximately 
200 megawatts; all of which will be sold to 
Sierra Pacific Power Company. A major portion 
of the power will be repurchased at or near 
cost by Newmont for use in its operations.  
 
The TS Power Plant is currently under 
construction 3 miles north of Dunphy in Eureka 
County, Nevada. The power plant consists of 
two coal-fired boilers and four oil turbines, and 
will require an estimated 1.3 billion gallons of 
water annually. Assuming a 24-hour power 
generation cycle, the water demand for the 
power plant is approximately 2,400 gallons per 
minute (gpm). The plant will require 50 to 75 
permanent employees and has a design life of 50 
years. The power plant is expected to be 
operational in 2008. The TS Power Plant will 
burn approximately 900,000 tons of Powder 
River Basin coal annually, averaging one train 
with 130 cars at 100 tons per car per week 
(Laybourn 2007).  
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WILDFIRES AND RESEEDING 
 
PAST and PRESENT ACTIVITIES 
 
Over the last decade, the BLM Elko Field Office 
averaged 150 fires per season that burned 
approximately 100,000 acres. Approximately 38 
percent (941,793 acres) of wildlife and livestock 
grazing habitat in the Study Area has been 
impacted by fire between 1999 and mid-2007. 
This includes approximately 116,000 acres that 
burned more than once during the period (BLM 
2007a). Figure 2-4 depicts the cumulative burn 
areas for the period 1999 to mid- 2007.  
 
Since 1992, public and private entities have 
worked to restore range habitat for wildlife and 
livestock on areas affected by wildfire. 
Restoration work during 2006 by BLM and 
Nevada Department of Wildlife (NDOW) 
included fencing burned areas to preclude 
livestock grazing and reseeding within the Study 
Area. Some tracts of land are reseeded and 
others are allowed to reseed naturally (either 
through recovery of burned plants or under 
natural release of seeds from adjacent areas). 
Reseeding efforts are shown on Figure 2-5. 
 
Critical habitat areas are being reseeded with 
forbs, grasses, and shrubs that can compete 
with invasive grasses such as cheatgrass, which 
is prevalent in northern Nevada. NDOW is 
focusing its efforts on areas prioritized for 
wildlife values. Habitat restoration/reseeding 
projects from 2000 through 2006 within the 
Study Area resulted in reseeding a total of 
382,787 acres (55,328 acres private and 327,459 
acres public). 
 
REASONABLY FORESEEABLE FUTURE 
ACTIVITIES  
 
Fire (controlled burns and wildfire) will 
continue to be an important component of land 
management for public and private landowners. 
Controlled burns will be used to reduce fuel 
load in selected areas of public land. Wildfires 

are expected to continue in the Study Area. 
Some of this acreage would likely include 
burning of areas previously burned and seeded.  
 
STABILIZATION AND 
REHABILITATION PROGRAMS 
 
PAST and PRESENT ACTIVITIES 
 
Mitigation Plans 
 
Beginning in 1991, BLM in cooperation with 
Barrick., Newmont, and others developed 
comprehensive mitigation plans for mining-
related impacts. Many aspects of the mitigation 
plans are focused in the Carlin Trend and 
specifically in the Maggie, Willow, and Rock 
creek drainage basins; however, some 
mitigation projects have been implemented in 
other parts of the region. Key aspects of these 
mitigation plans are summarized below.  
 
Barrick Conservation and Mitigation of 
Riparian/Wetland Fund – 1991 Betze Project 
 
The Conservation and Mitigation of 
Riparian/Wetland Areas Fund was established 
through the ROD for Barrick’s 1991 Betze 
Project (BLM 1991). As stipulated, Barrick 
contributed $660,000 to an interest bearing 
account for the protection and enhancement of 
riparian and wetland areas as compensation for 
potential loss of up to 330 acres of riparian and 
wetland area predicted to occur from 
dewatering operations. The Field (District) 
Manager for the Elko Field Office approves use 
of the funds for specific proposals developed by 
either BLM or Barrick in cooperation with 
NDOW.  As of August, 2007, six projects have 
been approved or implemented within the 
Study Area:  
 
• Evaluation of factors affecting Lahontan 

cutthroat trout recovery in three 
watersheds; 

• Protection of springs and seeps;
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The Barrick 15 Spring Improvements project 
was identified as part of Barrick’s mitigation 
commitment in the 2003 Betze Project SEIS and 
would restore up to 15 spring riparian sites by 
constructing protective fencing around seeps 
and springs (BLM 2006a).  
 
RECREATION  
 
PAST and PRESENT ACTIVITIES 
 
Outdoor recreational areas and facilities in the 
vicinity of the Carlin Trend include those 
managed by BLM, Nevada Division of State 
Parks, U.S. Forest Service (USFS; Humboldt-
Toiyabe National Forest), USFWS, Bureau of 
Indian Affairs (BIA), and private operators. 
These areas and facilities are described in the 
SOAPA EIS (BLM 2002a) and shown on Figure 
2-6.  
 
Public land within these areas provide diverse 
recreational activities, including fishing, 
sightseeing, hunting, cross-country skiing, 
horseback riding, white-water rafting, 
photography, rock-hounding, and off-highway 
vehicle use. The majority of public land in the 
Carlin Trend has been designated as “open” for 
off-highway vehicles.  
 
Recreational use of public land in the vicinity of 
mining operations in the Carlin Trend consists 
primarily of off-highway vehicle use and hunting. 
The area is hunted for deer, antelope, and 
upland game birds.   
 
REASONABLY FORESEEABLE FUTURE 
ACTIVITIES  
 
The two primary recreational activities 
occurring in the vicinity of Carlin Trend are off-
highway vehicle use and hunting. These activities 
would likely continue at current levels through 
the foreseeable future.  
 
 

BLM is currently building a California trail 
interpretive center located at the Hunter exit 
on Interstate 80, about 6 miles west of Elko. 
The center will encompass 40 acres and include 
a building, access road, interpretive plaza, 65-car 
parking lot, 1.5-mile walking trail, amphitheater, 
and day use area. Estimated completion date is 
March 2008. BLM estimates approximately 
65,000 people/year will visit the center once all 
exhibits are in place by 2010 (Jamiel 2007).  
 
LAND DEVELOPMENT 
 
PAST and PRESENT ACTIVITIES 
 
Approximately 565 acres have been platted for 
development in the vicinity of Carlin. The 
majority of platted area lies between Interstate 
80 and the Humboldt River in and adjoining the 
town of Carlin. Other development is occurring 
east of Highway 766 near its intersection with 
Interstate 80 (Newmont 2007c).  
 
Approximately 23 acres have been platted at 
Palisades, midway between Carlin and Dunphy. 
Development in the Dunphy area consists of 
approximately 6 acres (Newmont 2007c). 
Information concerning the level and stages of 
these developments is not available. 
  
REASONABLY FORESEEABLE FUTURE 
ACTIVITIES 
 
Land development in the Carlin-Dunphy area 
would likely continue commensurate with 
population and employment increases in the 
area. 
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MINE AND MINERAL 
DEVELOPMENT 
 
PAST and PRESENT ACTIVITIES 
 
Dewatering and Discharge 
 
Maggie Creek Basin 
 
Newmont’s South Operations Area Project is 
the only mining operation with dewatering and 
discharge activities in the Maggie Creek Basin. 
The Gold Quarry Mine currently pumps water 
at a rate of about 14,000 gpm or 22,500 acre-
feet per year (af/yr). Of this amount, 
approximately 5,000 af/yr are used in mine 
operations (e.g., makeup water in ore 
processing or dust control); 200 af/yr are 
pumped to Maggie Creek Reservoir for storage 
during times of high runoff in Maggie Creek; 
8,400 af/yr are used to irrigate the Hadley Fields 
west of lower Maggie Creek during the growing 
season; and 8,900 af/yr are discharged directly 
to Maggie Creek. Newmont has implemented 
the Maggie Creek Basin Monitoring Plan to 
monitor effects of dewatering at Gold Quarry 
on surface water and groundwater (Newmont 
2007d).   
 
In November 1993, BLM adopted the SOAP 
Mitigation Plan (BLM 1993). Measures included 
in the SOAP Mitigation Plan and subsequent 
revisions to the Mitigation Plan for SOAPA 
(BLM 2002a) address potential adverse impacts 
from dewatering without regard to whether 
they occur on public or private land. Measures 
in the Mitigation Plan that deal directly with 
dewatering include groundwater monitoring and 
reporting protocols. Monitoring data are used 
to trigger implementation of mitigation 
measures found in the Mitigation Plan, including 
flow augmentation for individual springs, seeps, 
and streams.  
 
 
 

Boulder Valley 
 
Dewatering at Barrick’s Betze/Post pit and 
underground Meikle Mine averages 
approximately 20,000 gpm or 32,200 af/yr. 
Water not used for mine operations is 
conveyed to the TS Ranch Reservoir, Boulder 
Valley irrigation projects, Boulder Valley 
reinjection system, Sand Dune drainage and 
evaporation network, and/or discharged to the 
Humboldt River (Barrick 2006a).  
 
Newmont’s Leeville Project was approved in 
2002 to develop an underground mine and 
associated mine dewatering system (18-year 
projected life). Dewatering rates in 2006 
averaged about 17,000 gpm or 27,400 af/yr, of 
which 1,200 af/yr are used for mine operations 
and the remainder discharged to the TS Ranch 
Reservoir and Boulder Valley irrigation projects 
(Newmont 2006). 
 
In 2005, Hecla Mining Company was permitted 
to construct and dewater an underground 
decline at the Hollister Development Block 
Exploration Project, located at the 
northernmost end of the Carlin Trend within 
Boulder Valley. Great Basin Gold currently 
operates the Hollister Development Block 
exploration project. Groundwater entering the 
exploration decline is pumped from mine sumps 
to the surface and discharged into a primary 
water management recycle pond with a capacity 
of 1.4 million gallons. The recycle pond is used 
for storing decline water for reuse in the 
underground drilling program, underground 
dust suppression, and for fire protection. Excess 
water, beyond the working capacity of the surge 
pond and project water needs, is pumped via a 
pipeline to a holding tank and two rapid 
infiltration basins located on an alluvial terrace 
near the confluence of Little Antelope Creek 
and Antelope Creek, approximately 5 miles 
from the portal. Dewatering associated with the 
exploration decline development averaged 350 
gpm during 2006. 
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Humboldt River 
 
Current mine discharges occur to the 
Humboldt River from the Gold Quarry Mine 
(via Maggie Creek) and from the Betze Mine 
complex (via water treatment plant in Boulder 
Valley). These discharges were evaluated by 
BLM in the “Cumulative Impact Analysis of 
Dewatering and Water Management 
Operations for the Betze Project, South 
Operations Area Project Amendment, and 
Leeville Project” (CIA) (BLM 2000). The Lone 
Tree Mine was also evaluated in that report; 
however, the mine is not included in this Draft 
SEIS because it no longer pumps groundwater 
or discharges to the Humboldt River.  
 
Exploration and Mining 
 
Exploration activities in the Carlin Trend began 
in the early 1870s with staking of the Good 
Hope claims in the Maggie Creek District 
(Coope 1991). These claims produced mainly 
lead and silver, with minor amounts of barite 
and gold. The first significant gold discovery was 
made on Lynn Creek in 1907, approximately 1.5 
miles north of the present Carlin Mine. Placer 
gold discoveries followed in Sheep, Rodeo, and 
Simon creeks. 
 
Newmont initiated mining activities in the 
North Operations Area at the Carlin open pit 
mine in 1965. The North Operations Area 
includes the North Area Leach Pad, and the 
Bootstrap, Blue Star/Genesis, Lantern, Carlin 
Pit, Pete Mine, and Bullion Monarch open pit 
mines, and the Leeville underground mine.  
 
Activities in the South Operations Area Project 
have expanded since production began in 1985. 
Facilities include the Gold Quarry open pit 
mine, waste rock disposal facilities, tailing 
impoundments, dewatering wells, and ancillary 
facilities. The North-South Haul Road 
connecting the North Operations Area with the 
South Operations Area was approved in 1993.  

 
Polar Resources began mining operations at the 
Betze/Post Mine in 1974; the mine was acquired 
by American Barrick Resources in 1986 and 
subsequently became the Betze/Post open pit 
mine (McFarlane 1991). Barrick began 
development of the Meikle underground mine 
in 1995, with processing occurring at the 
Betze/Post operation.  
 
Ore processing in the Carlin Trend has included 
installation and operation of cyanide heap leach 
facilities, carbon-in-leach systems, milling of ore, 
and disposal of tailing. In addition, exploration 
projects involving drilling, trenching, and 
sampling are ongoing. 
 
Changes in exploration and mining activity since 
2002 include advancement of exploration 
projects to active mining level (Barrick’s 
Goldbug and Storm Projects, and Newmont’s 
Pete and Chuckar Projects). Expansions have 
been made to the Known Deposit Areas 
(Newmont’s North Lantern and Lantern #3 and 
Barrick’s Dee Mine area).  
 
Disturbance associated with each mine is shown 
in Table 2-1. The 839 acres of disturbance  
associated with SOAPA represents 2.5 percent 
of the past and present mining related 
disturbance in the Carlin Trend. Areas of past 
and present mining and exploration activities in 
the Carlin Trend are shown on Figure 2-7.  
 
Sand and Gravel Operations 
 
Approximately 395 acres of private land have 
been disturbed by sand and gravel operations in 
the Carlin area. These operations generally lie 
adjacent to major transportation routes 
(Interstate 80 and State Highway 766) in the 
area and have been used to support 
construction and maintenance of area roads 
over an extended period of time (Newmont 
2007c).   
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Reclamation involves use of an approved seed 
mix that includes native and introduced species 
of grasses, forbs, and shrubs to establish 
sustainable vegetative communities beneficial to 
livestock grazing and wildlife habitat.  
 
HAZARDOUS /SOLID WASTE AND 
HAZARDOUS MATERIALS 
 
PAST and PRESENT ACTIVITIES 
 
Hazardous Waste 
 
SOAPA and Barrick/Betze currently operate as 
Large Quantity Generators of hazardous waste 
as defined by the Resource Conservation and 
Recovery Act (RCRA). These facilities generate 
more than 1,000 kilograms per month of 
RCRA-regulated hazardous waste (40 CFR Part 
260-270). All hazardous wastes currently 
generated at the mines are managed according 
to existing, approved permits or are disposed of 
according to local, state, or federal regulations.  
 
Hazardous waste streams associated with 
mining and ore processing in the Carlin Trend 
are shown in Table 2-3. These wastes are 
accumulated and stored at designated sites at 
each mine operation and periodically 
transported to one of two Clean Harbors 
Treatment, Storage, and Disposal (TSD) 
facilities in Utah. All hazardous wastes are 
stored, packaged, and manifested in compliance 
with applicable federal and state regulations. 
 
Solid Waste 
 
All non-hazardous solid waste generated 
through operations in the Carlin Trend is 
disposed in NDEP approved Class III waivered 
landfills established at the mine sites.   
 
Hazardous Materials 
 
A compilation of hazardous materials stored in 
the Carlin Trend was obtained from the Nevada 
Fire Marshall’s office and is contained in 
Appendix A. The records included in 

Appendix A are for individual facilities in the 
Carlin Trend and represent the annual 
maximum volume of these materials that are to 
be stored. Hazardous materials used and stored 
on-site in the Carlin trend are shown in Table 
2-4.  
 
Toxic Release Inventory 
 
On May 1, 1997, The U.S. Environmental 
Protection Agency (EPA) promulgated a final 
rule (62 FR 23834) that added several industries 
to the list of facilities subject to reporting under 
Section 313 of the Emergency Planning and 
Community Right-To-Know Act, including most 
metal mining facilities. The Emergency Planning 
and Community Right-To-Know Act 313 
program is commonly referred to as the Toxic 
Release Inventory program.  Starting with the 
1998 calendar year, metal mining facilities were 
required to report releases and other waste 
management activities involving a specific list of 
chemicals and compounds of those chemicals. 
 
The information presented in Tables B-1, B-2, 
and B-3 contained in  Appendix B are a 
compilation of data available in Facility Profile 
Reports on the EPA website 
http://www.epa.gov/cgi-bin for Barrick’s 
Betze/Post Mine and Newmont’s North and 
South Area Operations. The amounts of 
individual chemicals in each column represent 
the cumulative amount of chemical release or 
other handling activities reported by each 
facility from 1998 to 2005. Reporting year 2006 
data are not yet available. The first column of 
each table identifies the chemical name or 
compound reported. The second, third and 
fourth columns detail release amounts to air, 
surface water, and land, respectively. The fifth 
column provides a total of release amounts. If a 
portion of the chemical was recycled or 
transferred off site for disposal, that volume of 
disposal would appear in column six, and totals 
of all on- and off-site releases including disposal
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TABLE 2-3 
Hazardous Waste Stream 
Carlin Trend Operations 

Stream Generator EPA Hazardous 
Waste Code 

Treatment, 
Storage, Disposal 

Facility 
Generation Rate 

Newmont Operations 

Paint-related material Mill 6 D001, F003 Clean Harbors by 
Incineration 1,100 gals 

Mercury PPE/debris Mill 6 D009 Clean Harbors by 
HW Landfill 31,600 lbs 

Spent MIBK Assay Lab. D001, D002 Clean Harbors by 
Incineration 350 lbs 

Mercuric/Mercurous 
chloride Mill 6 D009, D002 

Air Pollution 
Control on Roaster 

in HW Landfill 
42,000 lbs 

Mercury Solids Mill 6 D009 Clean Harbors by 
HW Landfill 4,000 lbs 

Solvents Mills, Leach D001, F003 Clean Harbors by 
Incineration 1,100 gals 

Hydrochloric, Sulfuric 
acid Mills, refinery D002 Clean Harbors by 

Incineration 5,000 lbs 

Caustic solutions Mills D002 Clean Harbors by 
HW Landfill 2,000 lbs 

Lab packs Mills, Lab Varies Clean 
Harbors/varies 500 lbs 

Lead-bearing waste Assay Lab D008 Clean Harbors by 
HW Landfill 25,000 lbs 

Halogenated oil Mills F002 Clean Harbors by 
Incineration 3,000 gals. 

Vanadium pentoxide 
catalyst Mill 6 D009 Clean Harbors by 

Incineration 28,500 lbs 

Barrick Operations 

Aerosol can waste, 
filters, paint filters Property wide 

D001,D005, D008, 
D018, D029,D035, 
D039, D040, F002, 

F003, F005 

Clean Harbors by 
Incineration 1,440 lbs 

Waste paint and related 
material Property wide 

D001,D004, D007, 
D008, D009,D039,  
F002, F003, F005 

Clean Harbors by 
Incineration 1,120 lbs 

Debris contaminated 
with used oil and 
tetrachloroethyne 

Property wide D039 Clean Harbors by 
Incineration 240 lbs 

Inorganic lab waste Lab D008 Clean Harbors by 
Incineration 92.82 tons 

Computer equipment Property wide D008 Clean Harbors/Metal 17.11 tons 
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TABLE 2-3 
Hazardous Waste Stream 
Carlin Trend Operations 

Stream Generator EPA Hazardous 
Waste Code 

Treatment, 
Storage, Disposal 

Facility 
Generation Rate 

recovery including 
retorting, smelting, 

chemical 

Baghouse dust from 
assay lab Lab D008 Clean Harbors by 

HW Landfill 5.07 tons 

Brick, mortar , and soil Autoclave D008 Clean Harbors by 
HW Landfill 9.59 tons 

HEPA filters and debris Processing and 
Refining D008 Clean Harbors by 

HW Landfill 7.12 tons 

Used oil Property wide D039, D040 Clean Harbors by 
Incineration 17.5 tons 

Used solvent Property wide D001 Clean Harbors by 
Incineration 440 lbs 

Waste lead/acid batteries Property wide D002, D008 Clean Harbors by 
other treatment 400 lbs 

Lead contaminated 
sandblast grit Property wide D008 Clean Harbors by 

HW Landfill 4.5 tons 

EPA - Environmental Protection Agency; TSDF = Treatment, Storage, or Disposal Facility; gals = gallons; lbs = pounds; 
PPE = Personal Protection Equipment; HW = Hazaradous Waste; MIBK = Methyl Isobutyl Ketone  

1 Laboratory Clean-out Chemical Wastes 
Source: BLM 2002a; Barrick 2006b; Newmont 2007e. 
 
 
and recycle appear in column seven.  If a 
chemical was not reported every year from 
1998 through 2005, subscripts describing which 
years were reported appear on each table. 
 
Newmont’s North Area Operations released or 
transferred off site cumulatively over 50 million 
pounds of toxic release inventory chemicals 
from 1998 to 2005 (Table B-3, Appendix B). 
Approximately 99.7 percent of those releases 
were to land, the majority of which constitutes 
waste rock, which is placed in designed disposal 
facilities. Newmont’s South Area Operations 
released or transferred over 698 million 
cumulative pounds of toxic release inventory 
chemicals from 1998 to 2005, of which over 99 
percent were to land (engineered waste rock 
disposal facilities) (Table B-1, Appendix B), 

and the Barrick Goldstrike site released or 
transferred off site a cumulative amount of 
toxic release inventory chemicals exceeding 1.6 
billion pounds during the same period. Over 
99.9 percent of these releases were to land, 
(Table B-2, Appendix B). These totals can be 
compared with a total cumulative release of 
toxic release inventory chemicals for Elko 
County of 1.740 billion pounds from 1998 to 
2005; and a total cumulative release of toxic 
release inventory chemicals for Eureka County 
for the same time period of 738 million pounds 
(USEPA 2007).     
 
Under Emergency Planning and Community 
Right-To-Know Act Section 313 guidance, metal 
mining operations must report the amount of 
toxic release inventory chemical contained in 
waste rock that is placed in disposal facilities as
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 TABLE 2-4 
Hazardous Materials Used and Stored 

Carlin Trend 
Newmont Barrick Hecla Ventures Corp. 

Substance 
Annual Use Stored On-site(s) Annual Use Stored On-site(s) Annual Use Stored On-site(s) 

Diesel Fuel 19,409,502 gal. 84,000 gals 16,599,189 gals 85,000 gals 20,000 gals 30,000 gals 

Gasoline 560,360 gal. 20,000 gals 376,539 gals 10,500 gals 1,000 gals NA 

Hydraulic Oil 571 gal. 3,000 gals NA NA NA NA 

Motor Oil 483 gal. 1,500 gals 41,000 gals NA NA NA 

Antifreeze 1,537 gal. 480 gals 45,000 gals 27,000 gals NA NA 

Explosives - 25,000 lbs NA NA 30,290 lbs NA 

Prill 12,437 tons 495 tons 18,731 tons 217 tons NA NA 

Propane 340,423 gal. 200,075 gals 17,521,843 gals 2,705,854 gals 220 gals NA 

Grease - 2,400 lbs NA NA NA NA 

Cyanide 18,224,795 gal. 75,000 gals 10,508,640 lb.s 580,010 lbs NA NA 

Lime 112,354 tons 1,502 tons 290,657 tons 4,150 tons NA NA 
gals = gallons; lbs = pounds; NA = Not Available 
Source: Newmont 2007f.; Barrick 2007b. Hecla Ventures Corp. 2007. 
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a “release amount”. The majority of toxic 
release inventory chemicals in waste rock 
occurs naturally-and is reported as a result of 
the fact that the mining company must handle 
and move the rock as a part of operations. Thus 
the release information in Appendix B 
includes small percentages by weight of toxic 
release inventory chemicals inherent in the 
large volumes of rock moved as a part of the 
mining operation. As a result of this reporting 
requirement, the data reported includes the 
disproportionately high percentages of “release 
to land” as compared with releases to surface 
water or air, as discussed above. 
 
EPA also urges the reader to use judgment in 
interpretation of toxic release inventory 
information available to the public in it’s 
guidance on the Facility Profile Report website 
(http://www.epa.gov/cgi-bin). EPA states, “Users 
of TRI information should be aware that toxic 
release inventory data reflect releases and other 
waste management activities of chemicals, not 
whether (or to what degree) the public has 
been exposed to those chemicals. Release 
estimates alone are not sufficient to determine 
exposure or to calculate potential adverse 
effects on human health and the environment. 
Toxic release inventory data, in conjunction 
with other information, can be used as a 
starting point in evaluating exposures that may 
result from releases and other waste 
management activities which involve toxic 
chemicals. The determination of potential risk 
depends upon many factors, including the 
toxicity of the chemical, the fate of the 
chemical, and the amount and duration of 
human or other exposure to the chemical after 
it is released.”  
 
Cumulative effects to the environment from 
chemicals reported in the toxic release 
inventory during the period from 1998 through 
2005 can be determined in part from a review 
of toxic release inventory data. These data can 
be used as a general indicator of amounts of 

toxic release inventory reportable chemicals 
managed by various mining operations in the 
area to date and can also be used to determine 
trends associated with recycling efforts and 
waste minimization at the sites in question. 
These indicators and general trends can then be 
used to determine what types of impacts can be 
expected from similar types of operations 
planned in the affected area.  
 
REASONABLY FORESEEABLE FUTURE 
ACTIVITIES 
 
Solid and Hazardous Waste 
 
Reasonably foreseeable projects in the Carlin 
Trend would result in similar volumes of solid 
and hazardous wastes stored on site, 
transported on state and federal highways, and 
disposed of at approved sites. The volumes of 
solid and hazardous wastes transported are 
expected to remain at current levels (see Past 
and Present Activities and Appendix A).  
 
Production levels for mills and heap leach 
operations are expected to be optimized for 
the foreseeable mine expansions and 
developments. As a consequence, the volume of 
hazardous materials transported, stored, 
consumed, and disposed would remain at 
current levels. Portions of Gold Quarry 
operations that remain to be built would not 
result in a change in the volume or type of solid 
or hazardous materials currently being used in 
SOAPA operations.   
 
Hazardous materials and wastes associated with 
Great Basin Gold’s Hollister Development 
Block have not been determined. Mine planning 
is ongoing and the amount of hazardous 
materials that would be used in this 
development is contingent upon the options 
selected for processing ore including location, 
and ore processing method (mill, heap leach, 
custom processing). 
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restore land to pre-mining uses, but backfilling 
may preclude access to additional or lower 
grade mineral resources. 
 
Movement of overburden or waste rock and 
ore rock materials as a result of mining results 
in relocation of rock from natural emplacement 
to manmade waste rock disposal sites, heap 
leach piles, or tailing storage facilities. Rock that 
contains sulfides can react with oxygen and 
water (precipitation) to form acid that can 
liberate trace metals from the rock; providing 
that sulfides and trace metals are in sufficient 
concentration and form to be released via this 
mechanism.  
 
Waste rock generated in the Study Area is 
sampled, tested, and classified in accordance 
with NDEP Waste Rock and Overburden 
Evaluation Guidelines (NDEP 1996) to 
determine potential to generate acid. Waste 
rock is sampled and analyzed daily for heavy 
metals and acid-base accounting. Potentially 
acid-generating (PAG) waste rock identified is 
segregated, encapsulated, and monitored.    
 
Development of refractory (sulfide) ore 
deposits in the Study Area has increased the 
amount of PAG material stored in stockpiles 
and deposited in waste rock disposal facilities. 
Volume of PAG rock varies by mine site as 
depicted in Table 3-1.  

Waste rock disposal facilities and sulfide ore 
stockpiles are designed and constructed in a 
consistent manner to minimize potential for 
acid drainage by control of the acid generation 
process. In general, these procedures are based 
on the strategy that acid generation can best be 
prevented by minimizing the amount of water 
which contacts potentially acid generating rock. 
Both refractory ore stockpiles and sulfide waste 
rock encapsulation units are designed and 
constructed to limit the exposure of sulfidic 
material to atmospheric oxygen, groundwater, 
direct precipitation, snowmelt, and storm water 
run-on. Design and construction criteria are 
described in the SOAPA EIS (BLM 2002a) and 
Newmont’s Water Pollution Control Permit 
(Newmont 1985). 
 
Acid rock drainage has been observed at the 
Hollister Project Area and the Rain Mine Waste 
Rock Disposal Facility. Some acid rock drainage 
has been observed at refractory ore stockpiles 
at Newmont’s South Operations Area (Gold 
Quarry). This drainage occurs seasonally and is 
not measured by Newmont, but is captured and 
used in ore processing. Refractory ore 
stockpiles may be a source of acid drainage 
over the life of the operation, but these 
stockpiles will be removed after project closure 
and, therefore, have a relatively short-term 
potential for producing acid drainage. To date,

 
TABLE 3-1 

Estimated Potentially Acid Generating (PAG) Waste Rock 
as a Percentage of all Waste Rock 

Carlin Trend 

Mine Non-PAG Waste 
Rock (tons) 

PAG Waste Rock 
(tons) 

Total Waste Rock 
(tons) 

Percent PAG  of 
Total Waste Rock 

Leeville 3,750,000 250,000 4,000,000 6.25 
Emigrant 85,000,000 943,000 86,000,000 1.1 
Betze/Post1 108,000,000 18,000,000 127,000,000 14 
Pete  70,000,000 13,000,000 83,000,000 18.5 
Genesis/Lantern 559,200,000 27,900,000 587,100,000 4.75 
Gold Quarry 173,500,000 153,800,000 327,300,000 47 

1 2006 data only – Barrick Goldstrike   
Source: BLM 2002b; Barrick 2006c; Newmont 2007g. 
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with the exception of groundwater at the 
Hollister Project, none of the surface water or 
groundwater monitoring stations indicate 
evidence of acid-rock drainage within the Carlin 
Trend (see Water Quantity and Quality in this 
chapter).   
 
Oil and Gas Production 
 
A Reasonable Development Scenario, based on 
a 15-year projection, was prepared by BLM to 
estimate potential environmental impacts 
resulting from oil and gas development in the 
Elko Field Office area (BLM 2005a). The 
development scenario is based on geophysical 
exploration activities occurring in the area 
between 1954 and 1991. These dates represent 
the most active period of exploration in the 
Elko District. The last geophysical survey for oil 
and gas in the District was in 2000 (BLM 
2005a). 
 
Currently, 24 tracts of land have been leased 
for oil and gas within the Study Area as shown 
on Figure 2-8. The development scenario 
predicts an additional eight producing wells and 
52 exploration (dry) wells will occur during the 
15-year plan primarily in the Pine and Railroad 
Valley areas. These areas lie outside the Study 
Area for this resource. 
 
Geothermal 
 
No active explorations or development 
activities for geothermal resources are 
occurring within the lease areas depicted on 
Figure 2-8.  
 
Sand and Gravel  
 
Sand and gravel have not been sold nor permits 
issued for the use of sand and gravel on public 
land within the Study Area.  
 
 

AIR QUALITY  
 
Air pollutant sources within the Study Area 
include existing mining operations and other 
background sources. Emissions from mining 
include criteria air pollutants such as particulate 
matter less than 10 microns (PM10), gaseous 
emissions (nitrogen oxides, sulfur dioxide and 
carbon monoxide), and trace metal Hazardous 
Air Pollutants such as mercury. Background 
emission sources include traffic on unpaved 
roads, windblown dust, agricultural activities, 
and emissions from existing and future power 
generation facilities. 
 
Mining operations in the Carlin Trend are 
required to obtain an air quality permit from 
Nevada Division of Environmental Protection 
(NDEP) – Bureau of Air Pollution Control. 
These permits establish air emission levels that 
meet air quality standards which are protective 
of human health and the environment. Various 
air quality permits have been written for mining 
operations and these permits are available for 
public review through NDEP. 
 
CUMULATIVE EFFECTS STUDY AREA 
 
Cumulative impacts for air resources may result 
from overlap of different sources of emission 
located in the same general area, but not 
necessarily in immediate proximity to each 
other. The cumulative analysis discussed here 
includes the Leeville and SOAPA projects, 
Barrick operations, new TS Power Plant, and 
other sources of air emissions in the vicinity of 
the Carlin Trend.   
 
The State of Nevada has divided the state into 
250 air quality planning areas based on 
hydrographic basins. The Cumulative Effects 
Study Area (Study Area) for air resources 
focuses on three of these basins, encompassing 
approximately 986 square miles. These air 
basins are:  Basin 51 - Maggie Creek Basin; Basin 
61 - Boulder Flat Basin (both upper and lower 
portions of this basis); and Basin 52 - Marys 
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Creek Basin. The Leeville and SOAPA project 
elements are located entirely within two of 
these basins – Basin 51 and Basin 61. Figure 3-
1 illustrates locations of these air basins and 
facilities.  
 
Rationale for selecting these air basins for the 
cumulative effects investigation is based on 
previous air quality modeling of Barrick’s 
Betze/Post operations, Newmont’s SOAPA and 
North Operations Area, and the TS Power 
Plant for regulated air pollutant sources 
conducted for the NDEP air quality permit 
process. Air modeling completed for the 
individual permits for these facilities has shown 
that, for each of these projects, air pollutant 
concentrations are localized near the project 
boundaries, and modeled air pollutant 
concentrations diminish rapidly with distance 
from project boundaries. None of these air 
pollutant emission sources are located closer 
than 7 kilometers (km) from the outer 
boundaries of these three air quality basins. 
Based on previous air pollutant modeling, 7 km 
was judged to be sufficiently large that only 
other past, present, and reasonably foreseeable 
future emission sources in these three air 
quality basins needed to be modeled with the 
Leeville and SOAPA mine emission sources to 
determine potential for cumulative air quality 
impacts.  
 
Based on inquiry with NDEP, only three 
facilities with current permits issued by NDEP 
are located in air quality Basins 51, 52, or 61 
(Upper or Lower), and no permit applications 
for other sources within these three basins 
were being reviewed by NDEP. The Leeville 
Project is part of the North Operations Area.  
 
The North Operations Area (NOPA) currently 
operates under Class II Air Quality Operating 
Permit No. 1041-0402.01 issued by NDEP. 
Newmont’s North Operations Area is a metal 
mining and processing operation that 
encompasses multiple mine areas (including the 
Leeville Mine) and facilities located 

approximately 15 miles northwest of Carlin 
(Figure 2-6). The NOPA and Leeville Mine 
have no emissions of NOx, SO2, or CO which 
are regulated by NDEP. NOPA is a minor 
source (potential to emit less than 100 tons per 
year) of fine particulate matter and the Leeville 
Mine has a fine particulate matter potential to 
emit less than 1 ton per year. 
 
SOAPA is a metal mining and processing facility 
located approximately 6 miles northwest of 
Carlin, Nevada (Figure 3-1). The mine is 
located entirely within the Maggie Creek Air 
Quality Basin (No. 51). SOAPA operates under 
Class I Air Quality Operating Permit No. 1041-
0793, issued by NDEP. SOAPA is a major 
source (potential to emit greater than 
100 tons/year) of fine particulate matter, 
nitrogen oxides, sulfur dioxide, and carbon 
monoxide. 
 
Barrick Goldstrike operates the Betze/Post 
Mine which is a metal mining and processing 
facility located approximately 27 miles 
north-northwest of Carlin, Nevada (Figure 3-
1). The mine is located entirely within the 
Boulder Flat Air Quality Basin (No. 61 - Upper). 
The Betze/Post Mine currently operates under 
Class I Air Quality Operating Permit 
No. 1041-0739.01, issued by NDEP. The 
Betze/Post Mine is a major source (potential to 
emit greater than 100 tons/year) of fine 
particulate matter, nitrogen oxides, sulfur 
dioxide and carbon monoxide. 
 
The TS Power Plant is a coal-fired power plant 
with four permitted (but not yet operational) 
simple-cycle combustion turbines fired by diesel 
fuel which, if constructed, would provide 
backup power when the coal-fired power plant 
is not operating. The TS Power Plant is located 
approximately three miles north of Dunphy, 
Nevada. The plant is located entirely within the 
Boulder Flat Air Quality Hydrographic Basin 
(No. 61 - Lower) (Figure 3-1). The TS Power 
Plant is currently being constructed and will 
operate under Class I Air Quality Operating
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TABLE 3-2 

Toxics Release Inventory and Nevada Mercury Control Program 
 for Mercury in Study Area 

Facility 
Newmont 

Gold 
Quarry 

Newmont North 
Area Barrick Betze/Post Total 

TRI1 1998 (lbs/yr) 82 none reported 1515 1597 
TRI1 1999 (lbs/yr) 90 none reported 1411 1501 
TRI1 2000 (lbs/yr) 106 25 1514 1645 
TRI1 2001 (lbs/yr) 501 34 1324 1859 
TRI1 2002 (lbs/yr) 534 22 1299 1855 
TRI1 2003 (lbs/yr) 565 24 1452 2041 
TRI1 2004 (lbs/yr) 262 23 2205 2490 
TRI1 2005 (lbs/yr) 690 19 1701 2410 
NMCP2 2006 (lbs/yr) 311 No thermal units 617 928 

1 Toxic Release Inventory (TRI): Total of fugitive or non-point source and stack or point source mercury emissions. 
Numbers are calculated according to EPA guidelines (http://www.epa.gov/enviro/mercury).  

2 Nevada Mercury Control Program (NMCP), Calendar Year 2006 Actual Production/Emission Reporting Form 
Addendum for Mercury Emissions (NADP 2007). These data do not contain fugitive emissions. 

 
  
Permit No. 4911-1349, issued by the NDEP. 
Commercial power generation is expected by 
mid-2008. The TS Power Plant would be a 
major source (potential to emit greater than 
100 tons/year) of fine particulate matter, 
nitrogen oxides, sulfur dioxide, and carbon 
monoxide.  
 
MONITORING DATA AND NEW 
INFORMATION (2002-2007) 
 
Air quality monitoring data, which include 
information collected since 2002, are present in 
the Cumulative Effects section below. Data 
regarding mercury levels reported in annual 
Toxics Release Inventory programs for mining 
operations in the Study Area are included in 
Table 3-2. In addition, results of mercury 
emission levels as reported in the Nevada 
Mercury Control Program for companies in the 
Study Area for 2006 are included in Table 3-2. 
 
Mercury deposition rate data have been 
collected from two wet-deposition monitoring 
sites in northern Nevada that are part of a 
national Mercury Deposition Network. These 
sites are outside the Study Area, but are the 
nearest source of cumulative mercury 

monitoring data. The monitoring data presented 
here represent cumulative effects from a wider 
area of influence than the Study Area, but are 
believed representative of the trend in 
environmental impacts from atmospheric 
releases of mercury involving sources in the 
Study Area. The Lesperance Ranch site (NV02) 
is located approximately 85 miles northwest of 
the Study Area, and the Gibbs Ranch site 
(NV99) is located approximately 73 miles 
northeast of the Study Area. These sites began 
collecting mercury wet deposition data in early 
2003, and data are available through 2005.  
 
Measured wet deposition for the Mercury 
Deposition Network sites in northeast Nevada 
decreased slightly from 2003 to 2005. Mercury 
wet deposition at the Lesperance Ranch site 
decreased by 11 percent from an annual total 
mercury wet deposition of 0.000030 grams per 
square meter (g/m2) in 2003 to 0.000026 g/m2 
in 2005. At the Gibbs Ranch monitoring site, 
annual mercury wet deposition decreased by 7 
percent from a value of 0.000043 g/m2 in 2003 
to 0.000040 g/m2 2005. Mercury wet deposition 
decreased from 2003 to 2004, despite a 107 
percent increase in precipitation at the 
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corner of the Class I airshed. Although located 
less than half the distance to the Class I airshed, 
placement of these receptors at 50 km from 
these sources is consistent with EPA’s Guideline 
on Air Quality Models (Appendix W to 
40 CFR PART 51). EPA’s position is that 50 km 
is the nominal distance appropriate for Gaussian 
models such as AERMOD. Modeling results 
confirm no impact to the Class I airshed. 
 
Table 3-5 shows the maximum first high 
ambient air pollutant concentrations of PM10, 

SO2, NOx, and CO modeled from all modeled 
sources are below the applicable ambient air 
quality standard, even with the addition of the 
applicable background concentration. Table 3-
5 also shows that the maximum first high 
ambient air pollutant concentrations modeled at 
the Cartesian grid receptors from the SOAPA 
emission sources alone are nearly equal to the 
maximum cumulative modeled concentrations. 
 
Although neither the Leeville nor SOAPA mines 
are subject to the federal Prevention of 
Significant Deterioration regulations 
(40 CFR 52.21), ambient air pollutant 
concentrations modeled at the two receptors 
used to estimate potential impacts to the Class I 
airshed can be compared to Class I increments 
under the Prevention of Significant 
Deterioration regulations. As shown in Table 
3-6, the maximum first high ambient air 
pollutant concentrations modeled from all 
modeled sources at the two receptors are 
below ten percent of the Class I Prevention of 
Significant Deterioration increments (EMA 
2007a).  
 
In addition to EMA’s air quality dispersion 
modeling analyses of the Study Area, other air 
quality dispersion modeling studies of the region 
confirm that air quality impacts from these 
facilities tend to be confined to the facility area, 
with little potential for overlap or cumulative 
impact as discussed below. Reported 
concentrations in the following site-specific 

modeling analyses are conducted with the 
receptor placed at the fence line as per NDEP 
requirements for permitting. In the preceding 
discussion, receptors were placed outside of 
the project boundaries to simulate cumulative 
effects.  
 
South Operations Area Modeling  
 
The South Operations Area dispersion 
modeling analysis predicted maximum 
cumulative annual PM10 impacts of 15.03 µg/m3 
and maximum 24-hour PM10 impacts of 76.67 
µg/m3. Predicted PM10 impacts represent 30 
percent of the annual Nevada PM10 ambient air 
quality standard of 50 µg/m3 and 51 percent of 
the 24-hour PM10 ambient air quality standard 
of 150 µg/m3. Applying the ambient air quality 
standards as criteria, predicted air quality 
impacts from the South Operations Area 
dispersion modeling demonstrates that 
cumulative PM10 air impact issues would be 
below all applicable criteria in the air quality 
Study Area (air basins). Based on these results, 
NDEP concluded that SOAPA would comply 
with the PM10 ambient air quality standard and 
could be permitted and operated as proposed. 
 
The air quality dispersion modeling study for 
the South Operations Area included predicted 
impacts of gaseous criteria air pollutants SO2, 
NO2, and CO. This modeling was completed in 
2006 (EMA 2006). The SOAPA dispersion 
modeling analysis predicted the following 
maximum cumulative effects: 
 
3-hour SO2: 122.09 µg/m3 (ambient air 

quality standard = 1,300 µg/m3) 
24-hour SO2: 29.58 µg/m3 (ambient air quality 

standard = 365 µg/m3) 
Annual SO2: 2.95 µg/m3 (ambient air quality 

standard = 80 µg/m3) 
Annual NO2: 3.50 µg/m3 (ambient air quality 

standard = 100 µg/m3) 
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1-hour CO: 101.08 µg/m3 (ambient air 
quality standard = 40,000 
µg/m3) 

8-hour CO: 25.21 µg/m3 (ambient air quality 
standard = 10,000 µg/m3) 

 
Predicted air quality impacts range from 0.3 
percent of the CO ambient air quality standard 
to 9 percent of the 3-hour SO2 ambient air 
quality standard. Background concentrations 
were not added to these impacts in the analysis, 
in part because the impacts were low and the 
lack of gaseous air pollutant monitoring data. By 
applying the ambient air quality standard as 
significance criteria, it is reasonable to assume 
that the predicted SO2, NO2, and CO air quality 
impacts from the South Operations Area 
dispersion modeling demonstrate no significant 
effects issues in the Study Area (Figure 3-1). 
Based on this analysis, NDEP concluded that 
SOAPA would comply with the SO2, NO2, and 
CO ambient air quality standard and could be 
permitted and operated as proposed. 
 
North Operations Area Modeling 
 
The North Operations Area dispersion 
modeling analysis predicted maximum 
cumulative annual PM10 effects of 12.20 µg/m3 
and maximum 24-hour PM10 impact of 63.1 
µg/m3. Predicted PM10 impacts represent 42 
percent of the annual Nevada PM10 ambient air 
quality standard of 50 µg/m3 and 24 percent of 
the 24-hour PM10 ambient air quality standard of 
150 µg/m3 (EMA 2007b). Predicted air quality 
impacts from North Operations Area indicate 
that cumulative PM10 air impacts would be 
below applicable criteria in the Study Area. 
Based on these results, NDEP concluded that 
North Operations Area (including the Leeville 
Mine) could be permitted.  
 
Barrick Goldstrike Modeling 
 
Modeling analysis of emission sources at 
Barrick’s Betze operations predicted maximum 

cumulative annual PM10 effects of 10.62 µg/m3 
and maximum 24-hour PM10 impact of 16.65 
µg/m3. Predicted PM10 impacts represent 21 
percent of the annual Nevada PM10 ambient air 
quality standard of 50 µg/m3 and 11 percent of 
the 24-hour PM10 ambient air quality standard of 
150 µg/m3. Predicted air quality impacts from 
Barrick Betze indicate that cumulative PM10 air 
impacts would be below applicable criteria in 
the Study Area. 
 
The air quality dispersion modeling study for 
Barrick operations included predicted impacts 
of gaseous criteria air pollutants SO2, NO2, and 
CO. This modeling was completed in 2006 
(EMA 2006). The dispersion modeling analysis 
predicted the following maximum cumulative 
effects: 
 
3-hour SO2: 13.03 µg/m3 (ambient air quality 

standard = 1,300 µg/m3) 
24-hour SO2: 2.94 µg/m3 (ambient air quality 

standard = 365 µg/m3) 
Annual SO2: 0.4 µg/m3 (ambient air quality 

standard = 80 µg/m3) 
Annual NO2: 0.83 µg/m3 (ambient air quality 

standard = 100 µg/m3) 
1-hour CO: 216.49 µg/m3 (ambient air 

quality standard = 40,000 
µg/m3) 

8-hour CO: 38.25 µg/m3 (ambient air quality 
standard = 10,000 µg/m3) 

 
Background concentrations were not added to 
these impacts in the analysis, in part because the 
impacts were low and the lack of gaseous air 
pollutant monitoring data. By applying the 
ambient air quality standard as significance 
criteria, it is reasonable to assume that the 
predicted SO2, NO2, and CO air quality impacts 
from Barrick’s Betze operations dispersion 
modeling demonstrate no significant effects 
issues in the Study Area (Figure 3-1).  
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TABLE 3-5 

Results of Modeling for the Cartesian Grid Receptors 
First High Concentration (µg/m3) First High Concentration 

(µg/m3) 
Criteria 
Pollutan

t 

Averagi
ng 

Period 

Ambie
nt 

Standa
rd 

Maximu
m 

Cumulat
ive High 

Backgro
und 

Tot
al 

Total 
% of 

Ambie
nt 

Standa
rd 

Maximu
m 

Cumulat
ive High 

Maxim
um 

SOAP
A High 

Maximu
m 

Increme
ntal 

Increase 
24-hour 150 47.99 10.20 58.1

9 
38.797

% 
47.99 47.74 0.2 Particulat

e Matter 
<10 
Microns 
in 
Aerodyna
mic 
Diameter 
(PM10) 

Annual 50 4.97 9.00 13.9
7 27.94% 4.97 4.73 0.24 

3-hour 1,300 37.45 0.00 37.4
5 2.88% 37.45 37.35 0.10 

24-hour 365 8.45 0.00 8.45 2.31% 8.45 8.07 0.38 

Sulfur 
Dioxide 
(SO2) 

Annual 80 1.02 0.00 1.02 1.28% 1.02 0.90 0.12 
Nitrogen 
Oxides 
(NOX) 

Annual 100 1.09 0.00 1.09 1.09% 1.09 0.94 0.16 

1-hour 40,000 218.21 0.00 218.
21 0.55% 218.21 96.57 121.64 Carbon 

Monoxide 
(CO) 

8-hour 10,000 38.43 0.00 38.4
3 0.38% 38.43 17.14 21.30 

µg/m3 = micrograms per cubic meter; 
 

TABLE 3-6 
Results of Class I Airshed Increment Modeling 

First High 
Concentration 

(µg/m3) 

Percent of 
Class I 

Increment 
First High Concentration (µg/m3) 

Criteria 
Pollutant 

Averaging 
Period Class 

I 
PSD 

Maximum 
Cumulative 

High 

 Maximum 
Cumulative 

High 

Maximum 
SOAPA 

High 

Maximum 
Incremental 

Increase 
24-hour 8 0.5096 6.37% 0.5096 0.3056 0.2040 Particulate 

Matter <10 
Microns in 

Aerodynamic 
Diameter 

(PM10) 

Annual 4 0.0863 2.16% 0.0863 0.0307 0.0556 

3-hour 25 1.4386 5.75% 1.4386 0.6678 0.7708 
24-hour 5 0.4159 8.32% 0.4159 0.2160 0.1999 

Sulfur 
Dioxide 
(SO2) Annual       

Nitrogen 
Oxides 
(NOX) 

Annual 3 0.0593 2.37% 0.0593 0.0216 0.0377 

µg/m3 = micrograms per cubic meter; PSD = Prevention of Significant Deterioration 
Source: EMA 2007a. 
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TS Power Plant Modeling 
 
The TS Power Plant is a new 200-MW coal-
fired electrical generating facility currently 
under construction and is scheduled to be 
operational by 2008. The State of Nevada has 
issued a Class I permit for the TS Power Plant. 
The TS Power Plant is located in Lower Basin 
61, approximately 18 miles west of the Leeville 
and SOAPA facilities. Air quality dispersion 
modeling analysis approved by the State of 
Nevada is in the permit application technical 
analysis (ENSR 2004). The TS Power Plant air 
quality dispersion modeling analysis examined 
the potential impact of PM10 as well as SO2, 
NO2, and CO in Lower Basin 61, where the 
facility is located, as well as the impacts from 
the facility in nearby Upper Basin 61(where the 
Leeville Project is located), Basin 51(where 
South Operations Area is located), and Basin 
62. 
 
Predicted potential PM10 air quality impacts 
from the TS Power Plant indicate no 
exceedances above air permitting Significant 
Impact Levels in any of the four air basins, 
eliminating the need for further cumulative 
analysis in the NDEP air permitting process. 
Prediction of maximum impacts below the 
Significant Impact Levels supports the 
conclusion that there would be no cumulative 
effect of consequence between the TS Power 
Plant and other sources in the Carlin Trend. 
The maximum predicted 24-hour PM10 impact 
from the TS Power Plant facility is 3.86 µg/m3 

and the maximum predicted annual PM10 impact 
is 0.48 µg/m3. The expected contribution from 
the TS Power Plant in the Carlin Trend would 
be lower than these values given the additional 
dispersion that would occur over the distance 
to other sources. Predicted air quality impacts 
from the TS Power Plant dispersion modeling 
demonstrates cumulative PM10 air effects would 
be below ambient standards in the air quality 
Study Area (Figure 3-1).  
 

Potential SO2, NO2, and CO emissions from the 
power plant were examined from an air quality 
dispersion modeling analysis submitted with the 
permit application and subsequently approved 
by NDEP (ENSR 2004). The TS Power Plant air 
quality dispersion modeling analysis examined 
potential SO2, NO2, and CO impacts in Lower 
Basin 61, as well as the TS Power Plant impacts 
in nearby Upper Basin 61(where Leeville 
Project is located), Basin 51(where South 
Operations Area is located), and Basin 62.   
 
Predicted potential SO2, NO2, and CO 
emissions from the TS Power Plant were below 
the air permitting Significant Impact Levels in 
each of the four air basins. Maximum predicted 
effects from the TS Power Plant for SO2, NO2, 
and CO are presented below: 
 
3-hour SO2: 24.69 µg/m3 (SIL = 25 µg/m3) 
24-hour SO2: 4.88 µg/m3 (SIL = 5 µg/m3) 
Annual SO2: 0.46 µg/m3 (SIL = 1 µg/m3) 
Annual NO2: 0.56 µg/m3 (SIL = 1 µg/m3) 
1-hour CO: 181.07 µg/m3 (SIL = 2,000 

µg/m3) 
8-hour CO: 25.10 µg/m3 (SIL = 500 µg/m3) 
 
Criteria Air Pollutant Impact Conclusions 
 
The PM10, SO2, NO2, and CO modeling 
predictions and monitoring data presented in 
this section underscore the lack of cumulative 
air quality impacts in the Study Area. While 
changes in permitted criteria air pollutant 
emissions are expected in the Study Area and 
outside the region, known projects are not 
located in close proximity to Leeville, SOAPA, 
and other sources in the Study Area. 
Consequently cumulative impacts involving 
reasonably foreseeable projects would not 
result in exceedances of ambient air quality 
standards. Safeguards included in the NDEP 
permitting process would restrict air emissions 
such that cumulative effects to air quality from 
multiple sources would not violate ambient air 
quality standards. 
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Hazardous Air Pollutants 
 
Mercury, a trace metal Hazardous Air Pollutant 
identified in the Clean Air Act, is often bound in 
gold ore and can be released into the 
atmosphere through a variety of thermal 
treatment processes involved with the refining 
of gold including autoclaves, carbon kilns, 
furnaces, retorts, and roasters. In addition to 
manmade facilities such as mines, power plants, 
and vehicle exhaust that release mercury, 
Nevada has large areas of naturally occurring 
mercury. Natural sources include gases from 
volcanic areas and geothermal vents, as well as 
evaporation from naturally enriched soil and 
wetlands. Background concentrations of 
mercury also exist in the atmosphere from 
distant sources. Background levels vary from 
location to location and from one time period 
to another but generally fall in the range of 
0.001 to 0.004 micrograms per cubic meter 
(μg/m3) (Slemr and Langer 1992; Lin and 
Pehkonen 1999) in remote locations far from 
human sources. 
 
In 1998, EPA began requiring mining companies 
to report annually under the Toxics Release 
Inventory program (Section 313 - Emergency 
Planning and Community Right-to-Know Act). 
Variations in reported values of mercury 
(Table 3-2) are due in part to changes in 
calculation methods but also reflect changes in 
ore throughput and mercury concentrations 
within the ore. Addition of mercury controls 
and/or maintenance of controls in mill facilities 
also affect reported values. The State of Nevada 
adopted regulations in 2006 (Nevada Mercury 
Air Emissions Control Program) to require a 
mercury operation permit to construct and 
regulate mercury emissions for thermal units 
located at stationary sources that process gold 
or silver ore (Nevada Administrative Code 
(NAC) 445B.2 through NAC 445B.41). The 
2006 mercury emissions for the Carlin Trend 
presented in Table 3-2 represent 2006 data, 

the first year of reporting required under the 
new program.   
 
A recent modeling effort conducted by ICF 
International for EPA compiled mercury 
emissions for the contiguous 48 States, 
Southern Canada, and Northern Mexico, and 
evaluated deposition rates of airborne mercury 
from both domestic and international sources 
(ICF 2006). The ICF study concluded, consistent 
with modeling results for other pollutants, the 
dominant influence on air quality impacts for 
mercury is generally the source closest to the 
receptor. Overlapping or cumulative effects 
were not substantial at peak impact locations 
and mercury impacts across state boundaries 
are low. For example, model-predicted 
deposition rates at the peak location in Utah 
showed that mercury contribution at that point 
was caused predominantly by sources in Utah 
(74.7 percent) and secondarily by source from 
outside the US (21.9 percent).  Neighboring 
states, including Nevada, accounted for 
approximately 0.2 percent of mercury 
deposition at the peak location in Utah. 
 
Of the states bordering Nevada (i.e., California, 
Arizona, Utah, and Idaho), all had peak mercury 
deposition rates higher than Nevada; Oregon 
had slightly lower deposition rates. With the 
exception of Arizona, the contribution of 
mercury from neighboring states was less than 
1 percent of the total at the peak deposition 
location (ICF 2006).  Annual mercury emissions 
from Nevada and the surrounding five states 
are summarized in Table 3-7. 
 
Total mercury emissions from the Carlin Trend 
totaled 928 lbs/yr (Table 3-2) as measured 
from stacks or point sources. This represents 
29 percent of total Nevada mercury annual 
emissions or approximately 3.4 percent of the 
emissions from Nevada and the five surrounding 
states.  
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Humboldt River in Boulder Valley. Average 
groundwater pumping for the power plant 
would be approximately 5.3 cfs or 2,400 gpm 
for its expected 50-year life (HCI 2007b).  
 
At the time the CIA report (BLM 2000) was 
prepared, numerical models were used to 
predict maximum extent of groundwater 
drawdown due to dewatering at the Gold 
Quarry, Betze, and Leeville mines. Since that 
time, HCI has updated the Newmont model 
several times, with the most recent update 
performed in 2007 (HCI 2007a). Dewatering 
associated with the Hollister Development 
Block Exploration Project (underground 
exploration decline) has not been included in 
the numerical models. Dewatering at Hollister 
averaged 350 gpm in 2006 and, therefore, 
would not be expected to have a measurable 
effect on groundwater drawdown in the Study 
Area. The Hollister Development Block project 
is located within the area of predicted 
drawdown resulting from cumulative 
dewatering on the Carlin Trend (HCI 2007a). 
 
Surface Water Quantity 
 
Surface water flow in the Humboldt River and 
area streams can potentially increase due to 
mine discharges of excess dewatering water, or 
decrease due to dewatering activities that 
intercept groundwater that normally recharges 
these water bodies. Since 2000, flow rates for 
streams and the Humboldt River have remained 
within natural fluctuation ranges. Surface water 
flow hydrographs for Antelope, Bell, Boulder, 
Brush, Rock, and Rodeo creeks are presented 
in the Boulder Valley Monitoring Plan (Barrick 
2007a). Hydrographs for gaging stations on the 
Humboldt River, Maggie Creek, Susie Creek, 
and Marys Creek are provided in the Maggie 
Creek Basin Monitoring Plan (Newmont 
2007d). No discharges of mine dewatering 
water to the Humboldt River via the Boulder 
Valley conveyance system have occurred since 
February 3, 1999. 

Based on the CIA report (BLM 2000), a total of 
approximately 500 springs were identified within 
the predicted cumulative groundwater 
drawdown area in the Study Area. Currently, 33 
of these springs/seeps are monitored by 
Newmont (2007d, 2007h) in the vicinity of the 
Gold Quarry and Leeville mines, and 23 
springs/seeps are monitored by Barrick (AATA 
2006) in the vicinity of the Betze/Post Mine. 
Most of these springs have been monitored 
annually or biannually starting in the early 
1990s. Initial surveys included a spring and fall 
sampling event; however, most spring/seep 
monitoring is now conducted only in the fall. All 
surface water monitoring results are provided 
to the BLM, NDEP, and NDWR in semi-annual 
or annual reports.   
 
Surface water rights, including springs, within 
the Study Area are described in the SOAPA EIS 
(BLM 2002a), Leeville Project EIS (BLM 2002b), 
and CIA report (BLM 2000). Primary uses for 
surface water are stock watering, municipal, 
irrigation, and domestic. According to the CIA 
report (BLM 2000), a total of 121 surface water 
rights were recorded for the Study Area. Of 
these water rights, four notifications of public 
water reserve were filed for springs under the 
1926 Executive Order, Order of Withdrawal, 
Public Water Reserve No. 107 (PWR 107). The 
Humboldt River adjudication appropriated 
water tributary to the Humboldt River. Springs 
tributary to the Humboldt River would have 
been appropriated prior to the 1926 priority 
date. 
 
Groundwater Quality 
 
Assessment of the effects of Gold Quarry and 
Leeville mine operations on groundwater 
quality are provided by monitoring data 
generated by sampling and analyzing water 
samples from several monitoring and 
dewatering wells at the Newmont mines. These 
results are presented by Newmont (2007d) in 
its Maggie Creek Basin Monitoring Plan. 
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Similarly, several monitoring wells in the vicinity 
of the Betze Mine Complex are sampled and 
analyzed by Barrick (2007a) as part of its 
Boulder Valley Monitoring Plan. 
 

With the exception of arsenic in bedrock units, 
groundwater concentrations of all parameters 
generally are below Nevada’s primary drinking 
water standards. Groundwater quality analytical 
results for wells remain virtually unchanged for 
the period of monitoring at Gold Quarry, 
Leeville, and Betze mines, with no discernable 
trend establishing degradation of water quality 
due to mining or other activities (Newmont 
2007d; Barrick 2007a). Elevated arsenic 
concentrations in groundwater from some 
bedrock wells in the Study Area represent 
naturally occurring concentrations in deep 
mineralized zones.  
 

Surface Water Quality 
 

Surface water quality analytical results for 
samples in the Study Area remain virtually 
unchanged for the period of monitoring, with 
no discernable trend establishing degradation of 
water quality due to mining or other activities 
(Newmont 2007d; Barrick 2007a).  
 
The Humboldt River and several tributary 
streams in the Study Area are listed as impaired 
on the U.S. Environmental Protection Agency’s 
(USEPA) 2004 303(d) list of impaired water 
bodies (NDEP 2005). With respect to the Study 
area, the Humboldt River is designated as 
impaired from Palisade to Battle Mountain, with 
the pollutants of concern listed as iron, 
phosphorus, total suspended solids, turbidity, 
and zinc (dissolved). Maggie Creek is listed for 
phosphorus and pH; Simon Creek is listed for 
total dissolved solids; and Willow Creek is 
listed for mercury (dissolved) (NDEP 2005). To 
date, NDEP (2005) has established Total 
Maximum Daily Loads (TMDLs) for total 
phosphorus and total suspended solids for the 
Humboldt River from Palisade to Battle 
Mountain.   

CUMULATIVE EFFECTS 
 

Cumulative effects on water resources can 
result from:  (1) mine dewatering; (2) discharge 
of excess mine water; (3) land disturbance; (4) 
development of pit lakes; (5) grazing activities; 
(6) replacement of riparian/wetland plant 
communities with invasive non-native plants; 
and (7) wildfires. These activities can affect 
surface water and groundwater quantity and 
quality in the Study Area (BLM 2000)  
 

Water Quantity  
 

Newmont’s Gold Quarry and Leeville mine 
projects and Barrick’s Betze/Post and Meikle 
mines account for most of the dewatering 
projected to occur in the foreseeable future in 
the Study Area. The combined cones-of-
depression in groundwater created by 
dewatering would create additive effects in 
regional groundwater drawdown.  
 

Numerical groundwater models used to predict 
the maximum extent of cumulative 
groundwater drawdown, and results of those 
models, are included in the CIA report (BLM 
2000), and in EIS documents for SOAPA and 
Leeville (BLM 2002a, 2002b). The groundwater 
model is periodically calibrated and updated 
using more recent hydrologic data. The most 
recent model update (HCI 2007a) shows that 
the maximum extent of the predicted 10-ft 
drawdown contour line or isopleth due to all 
Carlin Trend dewatering will be smaller than 
those predicted previously for the SOAPA EIS 
(BLM 2002a), Leeville Project  EIS (BLM 2002b), 
and the CIA report (BLM 2000).  
 

Figure 3-2 shows the maximum extent of 10-ft 
drawdown depicted for the Leeville EIS (BLM 
2002b) and the updated modeled drawdown 
area presented by HCI (2007a). The reduced 
size of the HCI (2007a) updated groundwater 
drawdown area is primarily in the northern 
portion into the Tuscarora Mountains and in 
the southern portion across Marys Mountain.  
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As previously noted, dewatering from the 
Hollister Development Block Project 
(underground decline) has not been included in 
the groundwater models; however, the effect of 
the low dewatering rate (350 gpm) would not 
have a measurable influence on cumulative 
groundwater drawdown in the Study Area.  
 
Surface Water Flows 
 
Few surface water flow impacts (including those 
to streams, rivers, and springs) resulting from 
mine dewatering in the Study Area have been 
documented in approximately 15 years of 
monitoring. As discussed in the CIA report (BLM 
2000), flow in some stream reaches could be 
reduced as a result of mine-induced drawdown, 
including lower Maggie Creek, lower Marys 
Creek, lower Susie Creek, Rock Creek, and 
Boulder Creek.  
 
The most recent groundwater model update by 
HCI (2007a) for all Carlin Trend mine 
dewatering share the following effects on the 
Humboldt River and tributary streams in the 
Study Area relative to predicted effects disclosed 
in the SOAPA EIS (BLM 2002a) and Leeville 
Project EIS (BLM 2002b).  
 
• Less decrease of base flow in Marys Creek, 

Maggie Creek, and the Humboldt River. 
 
• Lower Maggie Creek impacts are similar to 

those predicted in the EISs. During mining 
operations at Gold Quarry, base flow 
would increase due to dewatering 
discharge, varying from about 3 to 35 cubic 
feet per second (cfs).  After this period of 
discharge, natural base flow conditions of 
no flow would resume.  

 
• Magnitude of decreases in lower Susie 

Creek flow are identical to those predicted 
for the EISs, but the length of time that 
mine dewatering may affect lower Susie 
Creek has been extended by 30 years.  

• Marys Creek is predicted to have a smaller 
decrease in base flow than was predicted in 
the EISs (base flow of about 2.5 cfs reduced 
to 1.0 cfs prediction versus reduction to 1.6 
cfs for updated model prediction).  
 

• Beaver Creek base flow is predicted to have 
a decrease similar to that predicted in the 
EISs; the decrease is relatively minor (0.05 
cfs).  

 
• Based on results of the updated 2007 Carlin 

Trend model, the addition of Leeville Mine 
pumping in 2003 would have less than 0.1 
cfs incremental decrease in base flow 
impact on creeks and rivers in the Study 
Area.   
 

• Base flow in the Humboldt River at Dunphy 
would decrease by a maximum of 3.4 cfs 
after cessation of mine dewatering in the 
Carlin Trend; this is a reduction of impact 
previously predicted in the EISs (predicted 
reduction of about 4.5 cfs) and the 
Cumulative Impact Analysis (BLM 2000) 
report (predicted reduction of about 8 cfs). 
As previously discussed, Humboldt River 
base flow will increase during periods of 
excess mine water discharges to the river.   

  
To date, surface water flow impacts resulting 
from mine dewatering have not been 
documented in approximately 15 years of 
monitoring with the following previously 
documented exceptions:   
 
• Brush Creek:  Reduced flow and drying of 

springs and stream flow, and effects on 
vegetation have been noted along portions 
of Brush Creek since 1993 (BLM 2000). 
Bush Creek is a tributary of Rodeo Creek 
in the Boulder Valley.   
 

• Maggie Creek at Narrows: Beginning in the 
1990s, dewatering associated with the Gold 
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Quarry has affected flows in the narrows of 
Maggie Creek (BLM 2002a), with continuing 
reductions in observed flows (Newmont 
2007d).  

  
Trigger values for in-stream flow volumes that 
would require augmentation of flow as defined 
in mine site mitigation plans have not been 
reached to date, and therefore, no 
augmentation of in-stream flow has been 
required. Adverse effects to some surface water 
rights may occur if flow reductions occur in 
Study Area streams and/or the Humboldt River.  
 
Predicted groundwater withdrawals for the TS 
Power Plant are not expected to have a 
measurable change on Humboldt River flows 
(ENSR 2004b; HCI 2007b). A model performed 
by HCI (2007b) shows a predicted decrease of 
0.24 cfs or 110 gpm in Humboldt River flow 
between the Palisades and Battle Mountain 
gages due to pumping for the power plant. 
Average groundwater pumping for the power 
plant would be approximately 5.3 cfs or 2,400 
gpm for its expected 50-year life (HCI 2007b).  
 
Spring/Seep Flows 
 
Based on the CIA (BLM 2000), a total of 182 
springs in the Study Area could potentially be 
impacted by mine dewatering in the Carlin 
Trend. Review of flow data indicates no 
substantial change in flow rates for 28 of the 33 
springs currently monitored by Newmont in the 
vicinity of the Gold Quarry and Leeville mines. 
Four springs have exhibited variation in flow, 
reduction in flow, or have gone dry for one or 
more years. Groundwater monitoring has not 
indicated any drawdown from mine dewatering 
operations in the direction of these springs. 
Hydrologic investigations have identified grazing, 
evolving streambed morphology, and 
anthropogenic flow controls as the primary 
factors influencing flow measurements at these 
springs. One spring exhibited an increase in 
flow since 2001 due to relocation of its 

monitoring point in accordance with the Maggie 
Creek Basin Monitoring Plan (Newmont 
2007d). Fourth quarter 2005 monitoring by 
Barrick for the Betze/Post mine area indicated 
only three of the 23 springs monitored within 
the study area had gone dry due to mine 
dewatering activities (AATA 2006).   
 
It is expected that fewer springs/seeps could 
potentially be affected by cumulative 
groundwater drawdown than were originally 
identified in the CIA report (BLM 2000). All 
springs and seeps determined as being 
potentially affected by groundwater drawdown 
are located below an elevation of approximately 
6,000 feet. The updated numerical groundwater 
flow model (HCI 2007a) shows a smaller 
projected drawdown area as compared to 
previous versions of the model. The areas 
eliminated from predicted groundwater 
drawdown are located in south and west of the 
Gold Quarry Mine (Marys Creek, James Creek, 
and Welches Creek areas), and east of Susie 
Creek (HCI 2007a).  
 
Of the seeps and springs that could potentially 
be impacted from cumulative drawdown, 
analysis of the groundwater drawdown model 
projected that five of these springs may be 
incrementally impacted by SOAPA dewatering 
(BLM 2002a). No incremental impact to 
springs/seeps would occur as a result of mine 
dewatering at Leeville (BLM 2002b). None of 
the five springs potentially impacted by SOAPA 
would qualify as a PWR 107 water right since 
four of the springs occur on private land, and 
the water right for the remaining spring pre-
dates PWR 107. Additionally, both Barrick and 
Newmont have obligations to mitigate loss of 
flow from mine dewatering at selected 
springs/seeps in the cumulative drawdown area.  
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Groundwater Levels 
 
As previously discussed, the most recent 
groundwater model update (HCI 2007a) shows 
that the maximum extent of the predicted 10-ft 
drawdown isopleth due to all Carlin Trend 
dewatering will be smaller than those predicted 
previously for environmental assessments in the 
Carlin Trend (Figure 3-2).   
 
Continued mine dewatering at Gold Quarry 
through year 2015, Betze through 2010, and 
Leeville through 2018 will result in continued 
expansion of the cumulative groundwater cone-
of-depression beyond its current configuration 
(HCI 2007a). These rates of groundwater 
drawdown from 2000-2007 are generally less 
than rates that occurred prior to 2000 when 
dewatering was initiated. Prior to 2000, 
pumping rates typically were higher in order to 
achieve sufficient lowering of the groundwater 
table to keep the advancing mine pits and 
underground workings relatively dry. 
Dewatering at Leeville did not start until 2003; 
however, groundwater in this area was already 
being lowered at that time due to the nearby 
Betze Mine operations.  
 
Maximum groundwater drawdown resulting 
from projected pumping at the TS Power Plant 
in Boulder Valley is predicted to be about 19 
feet by year 2057. Average pumping rate for 
power plant makeup water would be about 
2,400 gpm from wells located in Boulder Valley 
(ENSR 2004b).  
 
To date, groundwater drawdown measured in 
piezometers MK-1, MK-2, and CV-10, located 
north of SOAPA in alluvium or valley fill 
deposits (i.e., Carlin Formation) has been less 
than 10-feet. No other drawdown has been 
recorded in valley fill deposits.  
 
Impacts to groundwater rights associated with 
wells may occur where water levels decline 
such that water yield is reduced or a pump 

must be lowered to keep it in water. Water 
rights are administered and protected by the 
State Engineer.  
 
Water Quality 
 
Runoff and drainage from waste rock storage 
facilities, leach pads, tailing impoundments, 
process ponds and other mine-related facilities 
could potentially impact both surface or 
groundwater quality in the Study Area. To date, 
with the exception of Hollister Development 
Block Project, none of the water monitoring 
stations in the Study Area has reported 
evidence of acid-rock drainage or elevated 
levels of metals. The South overburden 
stockpile at Hollister has generated acid in the 
past. Conditions that created the acid drainage 
have been addressed through a combination of 
improved surface water control measures that 
divert water that once reported, in part, to the 
stockpile, re-contouring to maximize shedding 
meteoric water, incorporating lime into cover 
material used to cap the stockpile, and 
installation of a collection and treatment 
system. Residual flow from the stockpile has 
elevated sulfate levels; this water reports to a 
constructed wetland where the water is 
consumed.  
 
Acid-rock drainage has occurred at refractory 
ore stockpiles at Newmont’s South Operations 
Area. This drainage is captured and used in ore 
processing. Refractory ore stockpiles may be a 
source of acid drainage over the life of the 
operation, but these stockpiles will be removed 
prior to project closure and, therefore, have a 
relatively short-term potential for producing 
acid drainage. Runoff or drainage from 
permanent facilities in the Study Area is unlikely 
primarily due to encapsulation of any identified 
potentially acid producing rock. Future impacts 
to surface water would likely be recorded at 
one of the many water quality monitoring sites 
within the Study Area. To date, no evidence of 
acid rock drainage has been recorded in water 
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time period between exposure of bare mineral 
soil to wind and water erosion is minimized. 
Soil movement is most evident from stockpiles 
of soil prior to establishment of cover crops. 
Once cover crops are established, soil 
movement from the surface of stockpiles is 
minimized. Also, standard practice is to install 
berms at the toe of each stockpile to collect 
soil that may move from the face of the 
stockpile. This soil is captured and is returned 
to the stockpile; resulting in minimal loss of soil. 
 
Similarly, redistribution of soil during 
reclamation is a period of time where wind and 
water erosion can initiate soil movement. This 
time period is prior to establishment of 
vegetation on the reclaimed area. Standard 
practice in the mining industry is to use best 
management practices to control and minimize 
sediment movement until vegetation is 
established. Best management practices allow 
soil to be captured and returned to the 
reclaimed area minimizing soil loss.   
 
Reclamation associated with past mining 
disturbance and future restoration activities 
would mitigate soil movement and productivity 
loss. Soil salvaged and used in reclamation 
would become viable and is expected to return 
to pre-mining productivity once vegetation is 
established. Seeding and revegetation of areas 
that have been burned will reduce soil 
movement and loss.  
 
Data that quantify cumulative soil movement 
that result in soil loss in the Study Area from all 
land surfaces (mine areas, burn areas, grazing 
areas) are not available. As described above, soil 
movement in response to any of the land 
disturbing activities or phenomena are site 
specific, weather dependent, and subject to 
response to the timing and success of 
rehabilitation efforts.  
 
 

VEGETATION RESOURCES  
 
The cumulative effects discussion for vegetation 
focuses on changes in dominant plant 
communities that effect habitat for wildlife (i.e., 
sagebrush/grasslands). Wildfires combined with 
displacement of native species by invasive annual 
grasses are the primary factors that have 
altered the structure, composition, and ecology 
of plant communities in the Study Area. One 
species of sensitive plant that may be present in 
the Study Area, Lewis buckwheat, is addressed.  
 
CUMULATIVE EFFECTS STUDY AREA 
 
The Cumulative Effects Study Area (Study Area) 
for vegetation encompasses the Carlin Trend 
and extends north and east to include mule 
deer and pronghorn antelope seasonal habitats 
(Figure 3-4). The Study Area includes past, 
present, and reasonably foreseeable mining 
developments in the Carlin Trend and includes 
a contiguous area that provides crucial seasonal 
habitat for mule deer, a species of concern 
because of loss of habitat associated with 
cumulative impacts on vegetation from wildfires.  
 
MONITORING DATA AND NEW 
INFORMATION (2002-2007) 
 
Data and discussions of vegetation resources in 
the Study Area prior to 2002 are available in 
the SOAPA EIS (BLM 2002a) and Leeville 
Project EIS (BLM 2002b). Since 2002, mining 
operations in the Study Area have resulted in an 
additional 7,312 acres of surface disturbance. 
To date, approximately 1,676 acres have been 
reclaimed. Of these acres, reclamation bond has 
been released on 62 acres; the remaining 
acreage is pending review for bond release. 
Mining related disturbances are shown in Table 
2-1 in Chapter 2. 
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Since 1999, wildfires have burned nearly 
942,000 acres of sagebrush and grassland 
habitat as shown on Figure 2-4. Areas 
damaged by wildfire and efforts to mitigate 
effects of fire are described in Chapter 2 –
Wildfires and Reseeding. 
 
CUMULATIVE EFFECTS 
 
The primary past, present, and reasonably 
foreseeable changes that have affected 
vegetation in the Study Area include wildfires, 
mining and exploration activity. Existing mining 
and exploration projects are listed in Table 2-1 
and reasonably foreseeable mine development 
in the Carlin Trend from 2007 to 2020 is shown 
in Table 2-2.  
 
Reclamation of mine-related disturbance in the 
Study Area will be incremental as various 
operations reach the end of mining and begin 
closure activities. Approximately 35,500 acres 
of mine disturbance is projected for the Study 
Area, of which about 6,200 acres would remain 
as open pits; some pits would be partially filled 
with water. Approximately 29,300 acres would 
be reclaimed to pre-mining conditions (BLM 
2002b). Areas affected by mining on public land 
will be reclaimed to BLM standards and 
monitored to assess success of reclamation.   
 
Vegetation on reclaimed areas likely would be 
dominated by grasses with low densities of 
native forbs and shrubs. Typically, communities 
of big sagebrush, the most extensive pre-mining 
plant community, have proven difficult to re-
establish on reclaimed land (Schuman and Booth 
1998; Vicklund et al. 2004). Establishment of big 
sagebrush on reclaimed land has been shown to 
benefit from application of mulch, inoculation 
with arbusucular mychorrizae, reduced 
competition with herbaceous species (lower 
seeding rate of grasses and forbs), and direct-
placed topsoil (Schuman and Booth 1998). 
Arbuscular mychorrizae are soil fungi that form 
a symbiotic relationship with roots of sagebrush 

and other plants, which improves drought 
tolerance. Arbuscular mychorrizae are lost 
when topsoil and other growth media are 
stockpiled. 
 
Most reclamation plans do not specify measures 
that favor establishment of big sagebrush over 
herbaceous species; consequently, plant 
communities that develop on reclaimed land 
would likely be dominated by herbaceous 
species. Once a dense cover of herbaceous 
species has developed, it is unlikely that natural 
colonization by big sagebrush would successfully 
increase sagebrush densities to pre-mining 
levels. Sagebrush seedlings do not compete 
effectively with grasses and forbs. Mitigation 
measures to enhance re-establishment of 
sagebrush would increase the density of 
sagebrush on reclamation sites and decrease the 
time required to establish sagebrush 
communities comparable to pre-mining levels. 
 
Although post-mining vegetation may have 
lower densities of sagebrush and other shrubs 
than pre-mining vegetation, it is likely that stable 
and self-sustaining plant communities would 
develop on reclaimed land. Ross (2000) reports 
that successful revegetation is the norm even in 
the driest, hottest parts of Nevada and there is 
no area in the state where perennial native 
species have not been re-established after 
mining, at a cover and density equal to or 
greater than that of undisturbed areas.   
  
Disturbed sites and recently seeded areas are 
candidates for invasion by undesirable species 
such as noxious weeds and cheatgrass. 
Aggressive revegetation and weed control 
programs are being implemented to prevent 
establishment of weed infestations on reclaimed 
sites. 
 
Wildfires will continue to be a major factor in 
replacement of shrub communities by grass-
dominated communities, often with a high 
cheatgrass component. The cumulative effect of 
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fires within the Study Area is more pronounced 
because of the increased size and intensity of 
recent wildfires.  
 
The general effect in some areas of recent fires 
has been conversion of primarily sagebrush 
habitat to expanses of cheatgrass, which form a 
persistent, non-native, monoculture that 
dominates some burned areas. The continued 
establishment of cheatgrass will increase the 
likelihood of wildfire, and could change the fire 
regime, community composition, and structure 
of plant communities indefinitely. Locally and 
regionally, wildfires have reduced the density of 
shrubs and trees. Many of the woody species in 
the area are slow growing, requiring 15 to 20 
years to re-establish.   
 
Reseeding within the Study Area (see Chapter 2 
– Wildfires and Reseeding) will improve 
vegetation structure and composition in burned 
areas and benefit wildlife by providing forage, 
cover, and nesting habitat. Large areas affected 
by fire may take years to re-establish native 
vegetation. Completed and planned sagebrush 
and forage planting in burned areas will benefit a 
diversity of wildlife species including mule deer, 
pronghorn, sage grouse, and pygmy rabbit by 
providing forage, cover, and breeding habitat.  
 
Livestock grazing has and will continue to 
influence vegetation composition and structure 
throughout the Study Area. Potential for 
overgrazing may increase as land is converted 
to mining and transportation uses or 
temporarily lost to wildfire; however, 
adjustment of stocking rates to account for 
changes in land use ensures vegetation 
communities are not overgrazed (see Grazing 
Management and Agriculture in this Chapter). 
Within the Study Area, reductions in permitted 
grazing use has and will continue to occur as a 
result of mine development and wildfires; 
however, these impacts will be short term as 
subsequent reclamation of mined areas and 
restoration of burned sites will allow for 

stocking rates to return to near pre-mining/pre-
burn levels.    
 
Special Status Species 
 
Lewis’ buckwheat (Eriogonum lewisii) is the only 
sensitive species with suitable habitat in the 
Study Area; although it has not been 
documented on any sites affected by mining. 
The plant occurs on dry, open ridges at 
elevations of 6,470 to 9,720 feet. Mining 
activities in the Carlin Trend occur below the 
elevation range of this plant and have not 
affected it or its habitat. Widespread wildfires 
could pose a risk to this species; however, 
habitat on which it occurs does not usually 
support intense fires that would harm this plant.  
 
Invasive, Non-native Species 
 
Cumulative effects on invasive and non-native 
species result from wildfire, livestock use, and 
mining disturbance. Grazing, while reduced to 
accommodate conversion of rangeland to active 
mine operations or as a result of wildfires, will 
continue in the area. Continued mine 
exploration and expansions and wildfires open 
niches for invasive plant colonization and 
provide a means of seed transport along 
roadways and trails. With continued activities 
that disturb soil and vegetation, the potential 
for areas to be colonized by noxious weeds and 
other invasive species will increase.   
 
An estimated 8,000 acres on public and private 
land within the Study Area are infested with 
Scotch thistle, while more than 1,000 acres are 
affected by hoary cress (short white top). 
Smaller infestations of Russian knapweed and 
Canada thistle are scattered along roads and 
drainages. The McCann Creek drainage in the 
northern portion of the Tuscarora Mountains is 
experiencing an epidemic of hoary cress 
spreading into creek bottoms and uplands. The 
spread of weeds results in displacement of 
native vegetation vital to wildlife (Coca 2007).   
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Yellow-billed Cuckoo (Candidate for Federal 
Listing) 
 
The yellow-billed cuckoo in western North 
America has undergone decline in population 
due to losses and degradation of riparian 
woodland habitats resulting from conversion to 
agriculture, overgrazing, and competition from 
exotic plants (Wiggins 2005). This species is 
closely linked with riparian woodlands, but has 
not been documented in the Study Area. One 
dead cuckoo was found at Ruby Lake National 
Wildlife Refuge in 1972 and constitutes the only 
recorded cuckoo in Elko County.   
  
Bald Eagle (Delisted) 
 
On June 28, 2007, the Secretary of the Interior 
announced that the bald eagle was being 
removed from the federal list of threatened and 
endangered species. The final rule delisting the 
bald eagle was published on July 9, 2007, and 
became effective on August 8, 2007 (72 FR 
37346). After delisting, bald eagles will continue 
to be protected under the Bald and Golden 
Eagle Protection Act and the Migratory Bird 
Treaty Act.   
 
Since 1989, NDOW has conducted winter 
surveys for birds of prey within the sub-basins 
of Rock Creek, Boulder Creek, and Maggie 
Creek. Wintering bald eagles have been 
recorded during one or more of these surveys 
in each of the sub-basins, with two to six eagles 
using each area (BLM 2000). 
 
Bald eagles usually winter near bodies of water 
because fish and waterfowl are common prey. 
In the absence of waterfowl and fish, bald eagles 
eat carrion or prey upon small mammals such as 
black-tailed jackrabbits (BLM 2002b).  
 
Sage Grouse (BLM Sensitive species) 
 
Greater sage grouse occur throughout the 
Study Area and are typically associated with 
sagebrush habitats in rolling hills and benches 

along drainages (BLM 2002a). Sage grouse 
habitat within the hydrographic basins that 
could be affected by mine development in the 
Carlin Trend is shown on Figure 3-4.  
 
Pygmy Rabbit (Sensitive Species)  
 
Pygmy rabbits are sagebrush obligates that 
prefer areas of relatively tall, dense sagebrush 
with deep soil suitable for excavating burrows. 
Sagebrush is the primary food of pygmy rabbits, 
but they also eat grasses and forbs depending 
on the seasonal availability. In Nevada, pygmy 
rabbits are generally found in sagebrush-
dominated broad valley floors, stream banks, 
alluvial fans, and other areas with friable soil. 
 
Other Sensitive Species 
 
The following Sensitive Species and State of 
Nevada-Listed Species are reliant on water 
sources for direct life support and/or prey base:  

 

• Preble’s Shrew  
• Swainson's Hawk  
• White-faced Ibis*  
• Black Tern  
• Ferruginous Hawk  
• Northern Goshawk  
• Burrowing Owl  
• Sensitive Bat Species (Spotted Bat, 

Townsend’s Big-Eared Bat, Long-Legged 
Myotis, Western Long-Eared Myotis, 
Western Small-Footed Myotis, and Fringed 
Myotis) 

• Loggerhead Shrike  
• Nevada Viceroy.  
* denotes State of Nevada-Listed Species 
 
Details regarding the type of habitats and prey 
base for these species are described in the 
SOAPA EIS (BLM 2002a). As shown on Figure 
3-4, the Study Area for these species includes 
the hydrographic basins that could be impacted 
by mine dewatering programs in the Carlin 
Trend. 



3 - 44  Chapter 3 

South Operations Area Project Amendment August 2007 Draft SEIS 

MONITORING DATA AND NEW 
INFORMATION (2002-2007) 
 
Results of ongoing studies and monitoring 
efforts from 2002 to 2007 are summarized in 
this section.  To date, mining and exploration 
operations in the Study Area have resulted in 
approximately 33,000 acres of surface 
disturbance of which approximately 1,676 acres 
have been reclaimed. Approximately 2,500 
acres of additional disturbance are expected to 
occur from 2007 to 2020 in the Study Area 
(Table 2-2 and Figures 3-4, 3-5, and 3-6). 
(Note: The Emigrant and Rain mine areas are 
not included in the Study Area for this 
resource). 
 
From 1999 to mid-July 2007 approximately 
923,000 acres have been affected by wildfire in 
the Study Area for mule deer, pronghorn 
antelope, and elk. About 52,000 acres of habitat 
for these species lies within Plan boundaries for 
the various mine operations and exploration 
projects as shown on Figure 2-7. Actual 
disturbance (mining and exploration) since 
initiation of mining operations in the Carlin 
Trend within the Plan boundaries is 
approximately 33,000 acres. The difference 
(19,000 acres) between the Plan boundaries 
(52,000 acres) and actual disturbance (33,000 
acres) encompasses undisturbed land that may 
or may not be accessible to wildlife. Some mine 
components such as heap leach facilities, tailing 
storage facilities, and mill sites are fenced to 
preclude access by wildlife. Not all Plan 
boundaries are fenced at the present time 
(exploration Plan boundaries and the Bootstrap 
project site, for example) so wildlife continues 
to have access to these areas. 
 
Tables 3-8 and 3-9 show the number of acres 
that have been impacted by mining and wildfire 
in the Study Area.  
 
Since 1999 to mid-July 2007, wildfire has 
damaged 571,797 acres of sagebrush-grassland 

habitat in the Study Area (Table 3-10). 
Wildfire has also burned portions of the Study 
Area prior to 1999. Approximately 383,000 
acres have been seeded or managed for natural 
release (natural revegetation) to rehabilitate 
burned areas (see Chapter 2 – Wildfires and 
Reseeding). Canopy cover in some areas has 
been reduced. Forb and grass diversity has also 
been reduced and recovery of these plant 
communities will vary in terms of time and 
cover across the burned areas (see Vegetation 
section in this Chapter). 
 
CUMULATIVE EFFECTS  
 
Cumulative effects on wildlife in the Study Area 
have resulted primarily from wildfires, mineral 
exploration, mining activities, non-native 
invasive weeds, livestock grazing, drought, 
urbanization, and seeding of native range with 
introduced herbaceous species. Other industrial 
development activities in the area such as a 
power plant, transmission lines, and roads also 
contribute to impacts to wildlife. 
 
Development of reasonably foreseeable mine 
projects and the TS Power Plant will continue 
to impact big game in the Study Area; however, 
mine areas proposed for development have 
been the site of human activity including 
exploration drilling and environmental 
monitoring programs or are within or adjacent 
to existing mine areas (Wilkinson 2007b). 
Wildlife has either moved from these areas or 
has become habituated to the activity and 
remains in the general area. 
 
Wildfires and Mining 
 
Within the Study Area, wildfire has created one 
of the primary cumulative effects on wildlife. 
Wildfire has resulted in the temporary to long-
term loss of shrubs that provide forage and 
cover as habitat components, that has caused 
reductions in mule deer and antelope herds 
throughout the Study Area (see Chapter 2 – 
Wildfires and Reseeding).    
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TABLE 3-8 

Effects of Mining and Fire on Mule Deer and Pronghorn Habitat 

Habitat Area (acres) Area Included in  Plan 
Boundaries  (acres) 

Area Effected by Fire 
(acres) 

Mule Deer 
Crucial Winter 333,593 1,097 232,745 
Intermediate  484,813 11,030 239,624 
Low Density Use 831,266 39,739 307,227 
Summer 748,596 187 143,216 
TOTAL 2,398,268 52,053 922,8121 

% of Total 2.2 38 
Pronghorn 

All Year 12,056 0 8,963 
Crucial Winter 270,311 11,785 124,283 
Intermediate 47,318 0 24,180 
Low Density 253,069 28,988 110,395 
Summer 1,453,240 11,280 631,491 
Unidentified 344,214 0 16,499 
TOTAL 2,380,208 52,053 915,8111 

% of Total 2.2 38 
1 Includes Study Area for Terrestrial Wildlife and Special Status Species 
 
 

TABLE 3-9 
Percent of Mule Deer and Pronghorn Habitat Affected by 

Mining and Fire 
Mule Deer Pronghorn Habitat Mining Fire Mining Fire 

Crucial Winter < 1 70 4.4 46 
Intermediate 2.3 49 0 51 
Summer < 1 18 < 1 43 
Low Density 4.8 37 11 44 
All Year --- --- -1 74 
Unidentified --- --- 0 4.8 

 

 
 

TABLE 3-10 
Acreage and Percent of Sagebrush Habitats 

Affected by Mining and Wildfire 
Vegetation Type Study Area Acres Mining (%) Wildfire (%) 

Mountain sagebrush 79,745 577 (< 1 %) 14,042 (17.6 %) 
Sagebrush 198,117 2,535 (1.2 %) 78,545 (39.6 %) 
Sagebrush/perennial 
grassland 925,214 46,020 (4.9 %) 479,210 (51.7 %) 

Total 1,203,076 49,132 (4 %) 571,797 (47.5 %) 
 
Source: BLM 2007a. 
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Mining has removed approximately 52,000 acres 
of wildlife habitat as a function of fencing and/or 
land disturbance associated with mining 
operations (Table 3-8). Mine dewatering 
programs could result in reduction or loss of 
flow in springs and seeps that support wildlife. 
Models predict that approximately 182 springs 
and seeps and associated wetlands may be 
affected by drawdown from mine dewatering 
(BLM 2000; HCI 2007a). Reductions or 
elimination of flow in springs, seeps, and 
streams from dewatering could impact wildlife 
species dependent on these sites (e.g., 
amphibians, springsnails, and birds) and may 
affect distribution of other species (e.g., bats, 
mule deer and pronghorn antelope) that use 
these sites as part of a larger habitat complex 
(see Water Quantity and Quality and Fisheries and 
Aquatic Resources sections in this chapter). 
Mitigation programs implemented by mining 
operations include obligations to maintain or 
augment flow in springs and streams that are 
import to wildlife species.  
 
Riparian habitat rehabilitation and stabilization 
programs implemented since 1993 have 
resulted in an increase in acres and health of 
riparian and wetland areas in the Study Area 
(see Stabilization and Rehabilitation Programs 
section of Chapter 2). Reseeding of areas 
burned by wildfires are described in the 
Wildfires and Reseeding section of Chapter 2. 
 
 
Potential effects of dewatering on surface water 
features are described in the Water Quantity and 
Quality section of this Chapter. Habitat 
improvement resulting from various plans and 
programs implemented in the Study Area are 
described in Chapter 2 –Stabilization and 
Rehabilitation Programs. 
 
 
 

 
 
Big Game 
 
Mule Deer and Pronghorn Antelope 
 
Mining activity in the Study Area occurs on less 
than 1 percent of mule deer summer range, 
approximately 2.3 percent of intermediate 
range, and <1 percent of crucial winter range. 
Mining disturbances have also affected <1 
percent of pronghorn summer range and 
approximately 4.5 percent of crucial winter 
range in the Study Area (Table 3-9). Migration 
corridors are specific areas within intermediate 
range which are used based on, but not limited 
to, factors such as vegetation types, topography, 
and elevation. Four main areas of intermediate 
range that contain migration routes connecting 
summer and winter range are located in the 
Study Area. While the overall percentage of 
affected habitat is small, maintaining mule deer 
migration corridors around and between the 
various existing and foreseeable mining projects 
is an issue of concern (Wilkinson 2007b).  
 
Traditionally, mule deer migrated along both 
flanks of the Tuscarora Mountains to and from 
wintering areas. Little Boulder Valley served as 
an intermediate range staging area prior to 
movements. With the reduction in the quantity 
and quality of the mule deer intermediate range, 
mule deer currently tend to move through this 
habitat more rapidly, therefore, onto winter 
range earlier in the season (BLM 1996).  With 
decreased availability and use of the 
intermediate range in the Study Area, increased 
demand is placed on forage on winter range 
areas.   
 
Construction of mining projects in the Study 
Area has caused mule deer migration to shift to 
a corridor on the east side of the Tuscarora 
Mountains (Lamp 2007). Most deer migrating 
from the northern summer range to Dunphy 
Hills move east of the Leeville Mine and then 
south. Mining actions have impacted historic 
migration corridors in the southern portion of 



Chapter 3 – Cumulative Effects 3-47 

South Operations Area Project Amendment August 2007 Draft SEIS 

the Tuscarora Mountains. Recently permitted 
plans of operation such as North Lantern and 
an amendment to the Pete Project and 
reasonably foreseeable actions such as Barrick’s 
proposed expansion and Lantern III continue to 
reduce these migration corridors (Wilkinson 
2007b). This has effectively reduced an historic 
10- mile wide area on the Tuscarora Mountains 
which provided mule deer intermediate range 
(spring, fall) and migration corridors to less than 
a 0.5-mile wide area near the Pete Project. 
Encumbrances to mule deer movements, 
including, mineral exploration activities; 
livestock control fences; the North-South Haul 
Road (“deer ramps” were included as a feature 
to mitigate effects), top soil stockpile(s) and 
waste rock disposal facilities overflow ponds 
remain in the < 0.5-mile wide migration 
corridor. NDOW has begun to collect 
monitoring data to determine specific impacts 
to migrating mule deer in this area. One radio-
collared mule deer doe migrated through the 
area in 2006. (Wilkinson 2007b).    
 
Effects of wildfires to terrestrial wildlife species 
include loss of habitat (forage and cover) which 
can lead to die-offs of mule deer and pronghorn 
antelope as well as other species. Some native 
shrub communities have been replaced by 
cheatgrass-dominated grasslands. 
 
Numbers of migrating mule deer are not well 
known because the herd has declined from 
30,000 to about 8,000 animals due to effects of 
fire on winter ranges and the mild winter of 
2006 which caused few mule deer to migrate 
(Lamp 2007). An emergency antlerless deer 
hunt was conducted in Area 6 during the 2006 
hunting season. The purpose of this hunt was to 
reduce the deer population in response to the 
loss of crucial habitat destroyed by fires during 
the summer of 2006. A total of 1,116 permits 
were issued for this hunt and hunters harvested 
646 animals. 
 
Displacement of mule deer and pronghorn from 
wildfire, mining activities, and other land uses 
increases demands on adjacent habitats. Most 

habitats are at carrying capacities and can not 
support additional animals (Wilkinson 2007a). 
Displaced animals would be lost from the 
population until habitats are rehabilitated, 
restored, or mitigated, allowing population to 
expand into affected areas.  
 
Pronghorn habitat in wildlife management Unit 
067, 068, Western Elko and Northern Lander 
and Eureka counties, experienced range fires of 
over 500,000 acres during the summer of 2006 
(NDOW 2007a). The Area 6 antelope herd was 
approximately 1,200 animals, but following the 
2006 summer wildfires, NDOW (2007b) 
estimates that Area 6 can support 700 to 800 
antelope. 
 
Elk 
 
Extensive fires in the Study Area have 
converted many shrub-dominated communities 
to grass-dominated communities. Elk, being 
primarily grazers, have benefited from increased 
grass production following fires; however, a 
multiple shrub component is needed for cover 
and forage diversity on a yearlong basis. 
Reclaimed areas on mine sites provide forage 
for elk because reclamation seed mixes have a 
large grass component, especially in early stages 
of reclamation. Mine perimeter fences may 
preclude use by elk until they are removed 
(Wilkinson 2007b).  
 
Special Status Species 
 
Fires have negatively impacted sagebrush-
associated species’ habitat in the short- to mid-
term (5 to 15 years), due to loss of sagebrush 
canopy cover and vertical structure for nesting 
and cover. Diversity of forb and grass 
communities on cheatgrass dominated areas 
remains limited which also negatively impacts 
sagebrush obligates and associated species. 
Conversion of extensive areas of shrub steppe 
in the Study Area by fire to large expanses of 
burned area, dominated by exotic grass species, 
has reduced the prey base and nesting habitat 
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for numerous sagebrush associated species. The 
Wildfires and Reseeding section of Chapter 2 
provides a description of areas burned and 
reseeded in the Study Area. Seeding projects 
have reestablished forage for certain species; 
however, in some cases, reseeded areas have 
burned in later years after vegetation had 
become established. 
 
Yellow-Billed Cuckoo (Candidate for Federal 
Listing) 
 
Mine dewatering could potentially reduce 
available water and cause long-term effects to 
the riparian community within the Study Area, 
which could result in the loss of breeding, 
foraging, and cover habitats for the yellow-billed 
cuckoo. To date, losses of riparian habitat due 
to mine dewatering have been minor, associated 
with reduced flows in several springs. Overall, 
improvement of riparian habitat in the Maggie 
Creek and Willow Creek drainages associated 
with enhancement projects have resulted in a 
net increase in riparian habitat quality, which 
could potentially benefit the yellow-billed 
cuckoo.  
 
Bald Eagle (Delisted) 
 
Discharges of mine water to Maggie Creek and 
the Humboldt River would tend to slow the 
rate at which the Humboldt River becomes ice 
covered. Because ice-free water provides 
habitat for the primary prey of bald eagles 
(waterfowl and fish), mine water discharges 
could benefit wintering eagles.   
 
During winter in the Study Area, bald eagles 
typically forage on black-tailed jackrabbits and 
carrion and can be found far away from open 
water sources. Impacts to the forage species 
would impact bald eagle wintering in the Study 
Area (Lamp 2007).  
 
 
 

Sage Grouse (BLM Sensitive Species)  
 
The primary factor affecting sage grouse habitat 
in the Study Area is wildfire (Table 3-10). 
Impacts on sage brush habitat from fire (48% 
loss of sagebrush habitat subject to temporary 
to long-term reduction in shrub cover), mining 
(4% loss of sagebrush habitat), and other 
disturbances have reduced habitat for sage 
grouse by more than 50 percent in the Study 
Area (Figures 2-4 and 3-4). Habitat has been 
affected on a temporary to long-term basis by 
wildfires dependent, in part, on time of natural 
recovery of vegetation including sagebrush, and 
success of post-fire habitat rehabilitation 
including shrub, grass, and forb seeding.  
Livestock grazing is a factor that affects sage 
grouse habitat. Trampling of springs and wet 
meadows, by livestock reduces the quality and 
quantity of water and vegetation. The 2006 fires 
affected habitat for an estimated 10,000 sage 
grouse and approximately 117 sage grouse leks 
on the Elko District. Additional leks were 
affected by fires between 1999 and 2005 and 
fires as of July 2007 (Wilkinson 2007b). NDOW 
is in the process of determining the status of 
fire-affected and non-affected leks in 
Northeastern Nevada. In the Study Area, fires 
have burned 571,797 acres of sage grouse 
habitat (Table 3-10).  
 
Mining, construction of roads, power lines, 
fences, and reservoirs have resulted in loss and 
fragmentation of sage grouse habitat. Mining 
companies, BLM, and NDOW have 
implemented programs to mitigate direct 
impacts to sage grouse populations and habitat 
due to mining activities, as well as provide off-
site mitigation measures to address permanent 
impacts to sage grouse and associated 
sagebrush habitats affected by mining activities. 
Re-seeding of burned areas to establish 
sagebrush-grassland communities has been 
widespread in the Study Area (see Wildfires and 
Reseeding in Chapter 2).  From 1999 through 
2006, approximately 287,000 acres of 
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previously burned sage grouse habitat was 
reseeded; however, the success of re-
establishment of sagebrush and other plants 
important to sage grouse, on re-seeded areas, 
has not been comprehensively studied.  
 
Potential loss of springs and seeps due to mine 
dewatering activities has the potential to reduce 
amounts of riparian habitat and water sources 
for sage grouse. Springs and riparian areas are 
important for brood rearing because of drinking 
water, increased insect numbers, and succulent 
green vegetation, which are important summer 
sage grouse foods. To date, few springs or 
seeps have been affected by mine dewatering 
activities. Mine operators in the Carlin Trend 
monitor springs and seeps throughout the Study 
Area. Conditions of these water sources are 
described in the Water Quantity and Quality 
section of this chapter. Mitigation programs 
implemented by mining operations include 
obligations to maintain or augment flow in 
springs that are import to wildlife species.  
 
Pygmy Rabbit (Sensitive Species) 
 
Currently, in the Study Area, there are about 
1.2 million acres of sagebrush habitat, but not all 
of this would provide suitable habitat for pygmy 
rabbits. As discussed for sage grouse, loss of 
sage brush habitat from fire (48% loss of 
sagebrush habitat), mining (4% loss of sagebrush 
habitat), and other disturbances have reduced 
habitat for pygmy rabbits by approximately 50 
percent in the Study Area (Figure 3-4). 
 
Preble’s Shrew (Sensitive Species) 
 
Preble’s shrews occupy a diversity of habitats 
including wetland and marshy habitats with 
emergent vegetation and woody species. Mine 
dewatering could cause springs to dry or 
become smaller, which could reduce potential 
habitat for Preble’s shrew. Widespread wildfires 
have altered and would continue to alter habitat 
for this species.   

Swainson's Hawk 
 
Swainson’s hawks are seasonal residents and 
nesters in the Study Area, migrating to South 
and Central America in winter (Ryser 1985). 
This hawk nests in clumps of trees, often in 
agricultural and riparian areas or near springs. 
Swainson’s hawks feed mostly on large insects 
and small mammals; however, they will also take 
bats, birds, and amphibians. If springs dry and 
associated vegetation is lost, potential nesting 
habitat could be reduced.    
 
Ferruginous Hawk 
 
Ferruginous hawks nest in scattered juniper 
trees at the interface of the piñon-juniper zone 
and desert shrub communities overlooking 
broad open valleys (Herron et al. 1985). The 
ferruginous hawk preys mostly on rodents and 
rabbits but will also take birds and reptiles. 
Because ferruginous hawks often nest in low 
trees and shrubs, wild fires have probably 
reduced nesting habitat.    
 
Ferruginous hawks concentrate in the wet 
meadows along upper Maggie Creek during 
summer and early fall. This area appears to be a 
staging area where the birds feed on large 
populations of small mammals prior to 
migration (BLM 2002a). Groundwater 
drawdown from mining activities could reduce 
amounts of water that support riparian 
vegetation and wet meadows in the upper 
Maggie Creek drainage, and reduce habitat 
quality for small mammals – prey of ferruginous 
hawks staging to migrate.  
 
White-faced Ibis (Sensitive Species) 
 
The white-faced ibis is a shorebird that nests in 
heavy emergent wetland vegetation. Wet 
meadows (950 acres) along Maggie, Coyote, and 
Little Jack creeks are potential nesting and 
foraging areas for this species. Groundwater 
drawdown from mining activities could reduce 
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amounts of water that support riparian 
vegetation and wet meadows in the upper 
Maggie, Coyote, and Little Jack drainages and 
reduce habitat quality for nesting and foraging.  
 
Black Tern (Sensitive Species) 
 
Black terns typically nest in marshes and small 
ponds often on old muskrat houses, floating 
mats of vegetation, or abandoned coot or grebe 
nests (Montana Natural Heritage Program 2007; 
Cornell Laboratory of Ornithology 2001). 
Water levels in most black tern breeding 
habitats are from 0.5 meters to 1.0 meter deep. 
Black tern habitat most likely occurs in the 
upper Maggie Creek drainage of the Study Area.   
 
Impacts to existing or potential black tern 
nesting habitat could occur if groundwater 
drawdown from mine dewatering dries marshes 
or ponds or reduces recharge to breeding 
habitat associated with springs and stream flow.   
 
Northern Goshawk (Sensitive Species) 
 
Goshawks in the Study Area occupy shrub 
steppe habitat and usually nest within 100 yards 
of a spring or stream (BLM 2002a). Wide-
spread wildfires may have affected foraging 
habitat for goshawk by converting shrub steppe 
habitats to grasslands dominated by annual 
grasses. The loss of shrub cover and density has 
probably reduced the prey base for many 
species associated with shrub habitats. If mine 
dewatering causes flow to decrease or stop in 
springs and seeps, potential nest sites could be 
affected. 
 
Burrowing Owl (Sensitive Species) 
 
The burrowing owl generally nests in 
abandoned rodent burrows in areas with low or 
desert vegetation.  Widespread wildfires have 
altered diversity and structure of natural 
vegetation and converted many areas to stands 
of annual grass with few shrubs. Prey for 
burrowing owls (small mammals and insects) 
likely has been reduced by conversion of native 

communities to large expanses of burned area, 
dominated by exotic grass species.  
 
The spadefoot toad is an important part of the 
burrowing owl’s diet in parts of Nevada. If flows 
to springs and seeps decreases or stops as a 
result of mine dewatering potential breeding 
habitat for the spadefoot toad could be affected.  
 
Loggerhead Shrike (Sensitive Species) 
 
This species typically occupies open habitats 
where it perches on shrubs, trees, and other 
elevated structures. The shrike preys on small 
birds, insects, lizards, and small mammals. 
Conversion of extensive areas of shrub steppe 
in the Study Area by wildfire to large expanses 
of burned area, dominated by exotic grass 
species, has probably reduced the prey base and 
nesting habitat for this species.  
 
Bats (Sensitive Species)  
 
Wetlands and surface water associated with 
springs and seeps, sagebrush grasslands, juniper 
woodlands, and rocky outcrops in the Study 
Area provide habitat for sensitive bat species. 
Rock crevices may provide roosting habitat and 
marginal breeding habitat. Caves, abandoned 
mines, and abandoned buildings provide 
optimum habitat for roosting and breeding for 
colonies of bats. Water sources are critical to 
bats because they drink from open water and 
insects are more abundant around wetlands and 
open water. Studies in desert habitats have 
found that bat activity is 40 times greater near 
wetlands and riparian areas than in upland areas 
(Nevada Bat Working Group 2002). Even high-
elevation tree-roosting bats fly to open water, 
wetlands, and riparian areas to drink and forage. 
Mine dewatering that reduces or eliminates 
flows from springs and seeps would adversely 
affect foraging habitat for bats.  Based on the 
CIA report (BLM 2000), 182 springs potentially 
could be dewatered in the Study Area from 
mining activities.  
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Pit lakes are predicted to establish after mining 
is completed in the Gold Quarry, Betze/Post, 
and Tara pits. Water in these future pit lakes is 
predicted to contain varying concentrations of 
constituents that would be released from the 
exposed rocks in the pit walls (see Water 
Quantity and Quality section of this chapter). Pit 
lake water quality would be unique to each pit 
as the factors that influence water quality are 
unique to each pit including but not limited to 
pit depth, water table elevation, inflow rate, 
period of time to fill to premining water table 
levels, oxygen content, pit shape, stratification 
of the water column, and geology. 
 
Bats, water fowl, and other wildlife may be 
attracted to the pit lakes as a source of water 
and for prey. Given the range of pit water 
quality conditions that could occur comparing 
one pit to another and within pits over time, 
the potential effect of pit lake water quality on 
wildlife species would also vary (see Water 
Quantity and Quality section in this Chapter).    
 
Nevada Viceroy (Sensitive Species) 
 
This butterfly occurs in moist areas that provide 
habitat for willow and cottonwood, host species 
for the larvae. Loss of riparian habitat or springs 
and seeps, as a result of mine dewatering, would 
reduce potential habitat for this species.   
 
Federally listed species or special-status species 
have not been identified in the TS Power Plant 
project area; therefore, no impacts are 
anticipated (ENSR 2004b). Sensitive species that 
may occur in the area include the pygmy rabbit, 
bat species, Swainson’s hawk, ferruginous hawk, 
loggerhead shrike, long-billed curlew, western 
burrowing owl, Nevada viceroy, and the 
Columbia spotted frog. 
 
Wildfires have affected foraging habitat for 
sensitive species by converting some shrub 
steppe habitats to grasslands dominated by 
annual grasses. Temporary, to long-term or 

more permanent loss of shrub cover and 
density has reduced prey base for many species 
associated with shrub habitats. Wildfires have 
altered diversity and structure of natural 
vegetation and converted many areas to stands 
of annual grass with few shrubs. Prey (small 
mammals and insects) for some species has 
likely been reduced by conversion of native 
communities to large expanses of burned area, 
dominated by exotic grass species.  
 
If springs, seeps, or stream reaches become dry 
in response to mine dewatering activities, and 
associated vegetation is lost, potential nesting 
and foraging habitat would be reduced (see 
Water Quantity and Quality section in this 
chapter). To date, few springs have exhibited 
change in flow as a result of mine dewatering 
activities (see Water Quantity and Quality section 
in this chapter). Springs that have formed (Sand 
Dune, Knob, and Green) in Boulder Valley as a 
result of discharge of excess water from mine 
development have created additional riparian 
habitat that could benefit hawk and owl species 
due to increase in prey base supported by these 
springs. 
 
Mine dewatering could potentially reduce 
available water and cause long-term effects to 
the riparian community within the Study Area, 
which could result in loss of breeding, foraging, 
and cover habitats; increased animal mortalities; 
reduction in overall biological diversity; possible 
genetic isolation; and possible long-term 
impacts to population numbers of some species. 
Recovery of groundwater and surface water 
would be gradual. Incremental habitat loss 
would affect big game, upland game birds, 
waterfowl, shorebirds, raptors, songbirds, non-
game mammals (e.g. bats), area reptiles, and 
amphibians. Implementation of programs to 
rehabilitate and stabilize riparian and wetland 
areas (see Stabilization and Rehabilitation 
Programs section in Chapter 2) has increased 
the size, function, and health of these areas.  
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Oil, Gas, and Geothermal 
 
Potential development of fluid minerals (oil, gas, 
and geothermal) would result in creation of 
roads and land disturbance in areas where these 
surface activities do not currently exist. 
Introduction of human activity in remote areas 
would cause displacement of animals in 
response to road use. Plans for oil and gas 
development have not been submitted to the 
BLM as of the date of this document. TG Power 
LLC proposes to construct a geothermal power 
plant near the Spanish Ranch north of 
Tuscarora. An associated 120kV power line is 
proposed from this power plant to the 
Humboldt Substation north of Elko and will 
cross both public and private land.  
 
Energy Development and Distribution 
 
Construction and operation of the TS Power 
plant would result in displacement of big game 
species from the project area. Potential impacts 
to mule deer would be minor since the majority 
of the southern Boulder Valley is designated as 
limited range for mule deer (habitat occasionally 
inhabited and/or contains a small population of 
scattered animals). Pronghorn occur throughout 
the valley, but are most common near the 
irrigated fields in northern and central Boulder 
Valley (ENSR 2004b). The area is not important 
habitat for mule deer, pronghorn antelope, or 
elk; but these species, which may transient in 
the area, will be excluded from the power plant 
site by a security fence around the perimeter. 
 
No federally listed species or special-status 
species have been identified in the TS Power 
Plant project area; therefore, no impacts are 
anticipated (ENSR 2004b). Sensitive species that 
may occur in the area include the pygmy rabbit, 
bat species, Swainson’s hawk, ferruginous hawk, 
loggerhead shrike, long-billed curlew, western 
burrowing owl, the Nevada viceroy, and the 
Columbia spotted frog (ENSR 2004b). 
 

 
Vegetation in the area of the TS Power Plant is 
greasewood dominated and does not have high 
habitat value for big game species or sage 
grouse. The project will remove a relatively 
small amount of habitat, primarily used by 
nesting birds and small animals.   
 
Clearing, construction, and on-going 
maintenance of the transmission power line 
rights-of-way have resulted in habitat loss, 
habitat degradation, and displacement of 
wildlife. Temporary loss of sagebrush-grassland 
would contribute to cumulative effects on mule 
deer, pronghorn, pygmy rabbits, raptors, sage 
grouse, songbirds, and small mammals. Natural 
revegetation and/or reclamation of disturbances 
within the new transmission corridor would 
change the species composition and densities of 
some wildlife species.   
 
Water quality of the power plant cooling ponds 
is not expected to be hazardous to waterfowl 
or other wildlife. Power plant cooling ponds will 
be fenced with a design specified by NDOW for 
artificial industrial ponds to prevent access by 
terrestrial wildlife. Additional measures (e.g., 
water balls, netting and hazing) may be required 
to prevent access by birds (ENSR 2004b). 
 
Noise 
 
Some noises generated by mining and 
exploration activity are sporadic, impulsive, and 
fluctuate in intensity and duration (e.g., blasting, 
drilling, rock dumping) (Bowles 1995). Wild 
animals tend to move away from disturbances 
which cause these sporadic noises. Other 
noises are constant (24 hours/day; 7 days/week; 
300 + days/year) such as mill operations and 
sprinkler operations. Animals tend to habituate 
to noises where there is repeated exposure and 
they adapt behaviorally and physiologically 
(Bowles 1995). 
 
Sage-grouse numbers on leks within one mile of 
a coal bed methane compressor station in 
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Campbell County, Wyoming, were consistently 
lower than on leks not affected by this 
disturbance. Lek activity by sage-grouse 
decreased downwind of drilling activities, 
suggesting that noise had measurable negative 
impacts on sage-grouse (Braun 2006). One sage 
grouse lek is located within one mile of the Pete 
Mine in the Study Area. 
 
Urbanization 
 
Land development in the Study Area including 
subdivision and commercial properties, are 
described in the Land Development section of 
Chapter 2. Current development has, and will 
likely continue to, affect mule deer and antelope 
habitat in the vicinity of the town of Carlin 
(Wilkinson 2007b).  
 
Fences 
 
Fences have been constructed in the Study Area 
to enclose mine development, preclude grazing 
on burned areas, and as a result of other land 
development activities such as subdivisions, 
commercial/industrial facilities, and public rights-
of-way. Fences can impede wildlife migrations 
especially during winter and early spring when 
deer are in a weakened condition. New fences 
on BLM land and at mine sites are constructed 
to facilitate wildlife movement and implement 
standard operating procedures to minimize 
conflicts to wildlife. Modifications of existing 
fences by BLM and NDOW to facilitate 
movement of big game are ongoing in the Study 
Area.  
  
Non-native, Invasive Weeds 
 
Cumulative effects on wildlife from invasive, 
non-native species include displacement of 
riparian/wetland habitat and native vegetation 
vital to wildlife. Further discussion of 
infestations and treatment programs on-going  
in the Study Area is contained in the Vegetation 
Resources section of this chapter. 

Livestock Grazing 
 
Grazing practices in the Study Area have 
improved over the past 20 years, notably within 
the Dunphy Hills area and the Izzenhood Range 
(NDOW 2007a); however, grazing in some 
locations continues to have a negative impact 
on winter habitat and intermediate range, 
particularly on kochia and bitterbrush (NDOW 
2007a). Continuation of reasonably foreseeable 
livestock grazing in the Study Area will affect 
wildlife and wildlife habitat with the extent of 
impact depending on intensity and duration of 
grazing on public and private land. Ongoing 
efforts to properly manage livestock grazing in 
the Study Area have demonstrated that 
livestock grazing and healthy riparian areas are 
compatible. For example, stream and riparian 
area restoration projects including the Maggie 
Creek Watershed Restoration Program, Upper 
Willow Creek Restoration Program, and 
projects on the TS Ranch have resulted in 
improvement and expansion of riparian and 
wetland habitat in the Study Area.  
 
RIPARIAN AREAS AND WETLANDS  
 
This Draft SEIS provides new quantitative data 
collected between 2002 and 2007 to further 
characterize cumulative effects to riparian areas 
and wetland resources previously described in 
SOAP EIS (BLM 1993) and SOAPA EIS (BLM 
2002a).  
 
Thirteen vegetation types were previously 
identified along tributaries to the Humboldt 
River within the Study Area (BLM 2002a). A 
total of 4,530 acres of riparian/wetland habitat 
occur within the Study Area; including 2,218 
acres in Maggie Creek, 1,685 acres in Rock 
Creek (including Boulder Flat), 228 acres in 
Susie Creek, 388 acres in Humboldt River 
watersheds, and 10 acres associated with small 
tributaries to the Humboldt River. 
Approximately 193 acres of riparian habitat 
have been added in the Maggie Creek Basin as a 
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result of restoration activities (Open Range 
Consulting 2007).  

CUMULATIVE EFFECTS STUDY AREA 
 
The Cumulative Effects Study Area (Study Area) 
for riparian and wetland resources is located in 
the Humboldt River basin encompassing the 
following hydrographic areas: Susie Creek, 
Maggie Creek, Marys Creek, Boulder Flat, Rock 
Creek Valley, Willow Creek Valley, and the 
adjoining portion of the Humboldt River 
(Figure 3-7). The Study Area encompasses 
riparian and wetland areas that could be 
affected by groundwater drawdown associated 
with mine pit dewatering.  
 
MONITORING DATA AND NEW 
INFORMATION (2002-2007) 
 
Newmont Spring Monitoring 
 
In the fall of 1990, 182 springs were identified in 
the Study Area that could be affected by mine 
dewatering (BLM 2000). Currently, 33 of these 
seeps and springs are monitored (Newmont 
2007d, 2007h). Most of these springs were 
monitored biannually (fall and spring) between 
1990 and 2002. The Record of Decision for 
SOAPA (BLM 2002a) changed the monitoring 
to fall only and removed many of the springs 
because of negligible flow in the fall. Spring 
monitoring was eliminated because flow was 
denominated by snow melt and rain. Monitoring 
results are provided to BLM in annual seep and 
spring reports (Newmont 2007d, 2007h).  
 
Review of flow data indicates no measurable 
change in flow rates for 28 of the 33 springs. 
Four springs have exhibited variation in flow, 
reduction in flow, or have gone dry for one or 
more years. Groundwater monitoring has not 
indicated any drawdown from mine dewatering 
operations in the direction of these springs. 
Hydrologic investigations have identified grazing, 
evolving streambed morphology, and 

anthropogenic flow controls as the primary 
factors influencing flow measurements at these 
springs. One spring exhibited an increase in 
flow since 2001 due to relocation of its 
monitoring point in accordance with the Maggie 
Creek Basin Monitoring Plan (Newmont 
2007d).  
 
Maggie Creek Basin Monitoring Plan and 
Leeville Hydrologic Monitoring Plan  
 
Newmont conducts groundwater and surface 
water monitoring related to dewatering 
operations at its SOAPA and Leeville operations 
on a monthly basis. Data are reported on a 
semi-annual basis. The purpose is to evaluate 
impacts of dewatering at SOAPA and Leeville 
on the hydrological environment, which could 
have a potential impact on riparian/wetland 
resources. Monitoring since 2002 generally 
confirms the hydrologic analysis contained 
within the SOAPA EIS (BLM 2002a) and Leeville 
EIS (BLM 2002b) documents. 
 
 
Barrick Spring Monitoring 
 
Barrick’s mitigation plan includes monitoring a 
number of springs, seeps and stream reaches 
within the Study Area (AATA 2006). Under an 
agreement with BLM, Barrick conducts a 
continuing seep and spring monitoring program 
that commenced in 1989. The study consists of 
evaluating water chemistry and measuring flow 
rates, as well as collecting vegetation data at 
designated sites. Fourth quarter 2005 
monitoring indicated the following (AATA 
2006):  
 
• Base flow appears to have been maintained 

by a rather consistent “older” groundwater 
source; and 
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• Species composition and general vegetation 
status remain comparable to that observed 
in previous years. Seeps and springs 
continue to be dominated by wetland 
species.   

Monitoring results for the fall 2005 Betze/Post 
Seep and Spring Study indicated only three of 
the 23 springs monitored within the Study Area 
had gone dry due to Betze/Post mine 
dewatering activities.   
 
Barrick Boulder Valley Monitoring 
 
Barrick conducts a groundwater and surface 
water monitoring program that addresses “all 
aspects of potential impacts resulting from 
pumping of water including dewatering of the 
pit” (Barrick 2006a). Surface water monitoring 
(hydrologic and water chemistry) is conducted 
on Antelope, Bell, Boulder, Brush, Rock and 
Rodeo creeks. Some of these fall within the 
possible impact area of the SOAPA and Leeville 
dewatering activities. Monitoring since 2002 
generally confirms analysis contained in the 
Barrick Betze Project SEIS (BLM 2003), SOAPA 
EIS (BLM 2002a), and Leeville EIS (BLM 2002b).  
 
Maggie Creek Watershed Restoration 
Project Monitoring Program 
 
A comprehensive monitoring plan for fisheries 
and aquatic resources, as well as riparian areas 
and wetlands, was developed through the 
Maggie Creek Watershed Restoration Project 
as part of the 1993 (SOAP) and 2002 (SOAPA) 
mitigation plans. Detailed stream and riparian 
habitat monitoring, as well as evaluation of 
prescriptive livestock grazing practices, has been 
conducted by BLM, Newmont, and other 
partners at regular intervals since 1994. 

Studies by Open Range Consulting (2007) show 
an increase of 193 acres in wetland riparian 
acres and an increase of 1.8 miles stream length 
(due to increase in stream sinuosity) along 

Maggie Creek between 1994 and 2006. 
Sediment loading in Maggie Creek has reduced 
from more than 8,000 tons/day of sediment (as 
total suspended solids - TSS) during high flows 
in 1993 to a sediment load of less than 1,000 
tons/day (as TSS) during similar flow in 2005 
(Newmont 2007d). Quality of habitat for fish 
and many species of wildlife result from 
increases in the woody riparian vegetation 
overhanging the water column, improved pool 
quality, and depth at the shore-water interface 
(i.e., Coyote, Little Jack, and Maggie creeks) 
(Trout Unlimited 2007a).  
 
Barrick Upper Willow Creek Habitat 
Enhancement Plan Monitoring Program 
  
A monitoring plan for riparian areas and 
wetlands was developed as part of the Upper 
Willow Creek Habitat Enhancement Plan (BLM 
2003). BLM and private consultants have been 
monitoring riparian conditions and water 
temperatures since 2001 at designated 
locations. In addition, Trout Unlimited, 
monitors fish populations in streams (see 
Fisheries and Aquatic Resources section in this 
chapter). Upland habitat monitoring at several 
designated locations has also been on-going. 
The Upper Willow Creek Habitat Enhancement 
Plan has resulted in watershed improvements 
for numerous terrestrial and aquatic organisms 
in riparian and steam habitats in the 
Willow/Rock Creek drainage (CCA 2004). 
Extent and condition of riparian areas has 
increased or improved since initiation of the 
project (CCA 2004; BLM 2006b; Open Range 
Consulting, Inc. 2007).     
 
BLM Riparian Monitoring 
 
Functioning condition surveys of lentic (standing 
water) riparian habitats have been completed by 
BLM on allotments within the Study Area since 
2003 (Table 3-11). Seventy percent of 
inventoried seeps and springs were either 
nonfunctional or found to be functioning at-risk, 



Chapter 3 – Cumulative Effects 3-63 

South Operations Area Project Amendment August 2007 Draft SEIS 

Open Range Consulting - Evaluation of 
Factors Affecting Lahontan Cutthroat 
Trout in Three Large Watersheds 
 
A description of this project is contained in the 
Stabilization and Rehabilitation Programs section 
of Chapter 2. Preliminary results indicate both 
upland and riparian plant cover has increased 
between 2003 and 2006 (Open Range 
Consultants, Inc. 2007).  Correspondingly, 
percent bare ground in the watershed has 
deceased, while habitat for fisheries and aquatic 
resources has improved (Evans 2007). 
 
Humboldt River Baseline Studies 
 
As part of its NPDES Permit issued by NDEP, 
Barrick has conducted monitoring on the 
Humboldt River from 1995 to 2006. Barrick 
began discharging to the Humboldt River in late 
September 1997 and discontinued discharging in 
February 1999. Monitoring focused on the 
river’s physical characteristics, aquatic habitat, 
mcaroinvertebrate communities, and to a 
limited extent, the fish communities in the 
Study Area (JBR 2007). The data essentially 
serve as baseline in the event Barrick were to 
resume discharge to the Humboldt River.   
 
Effects of mine dewatering discharges on 
Humboldt River biota from the Gold Quarry, 
Lone Tree, and Betze mines were also 
evaluated by the USFWS (Wiemeyer et al. 
2004). Besides serving as a baseline, the study 
concluded that there is no evidence that mine 
discharges have had adverse effects on 
biological resources in the Humboldt River. 
 
BLM Stream Habitat Monitoring 
 
Surveys conducted by BLM between 2000 and 
2006 on streams within the Study Area show 
habitat conditions in response to improved 
livestock management practices (Table 3-12) 
(Elko Field Office files). With the exception of 
Marys Creek (which is nonfunctional) and James 

Creek (which was rated non-functional in 
2000), functioning condition studies done in 
conjunction with stream survey show streams 
are in proper functioning condition or are 
functioning-at-risk, with an upward trend 
(Pritchard et al. 1998). Flooding in 2005 and 
2006 caused widespread impacts including 
erosion and deposition; however, streams that 
were in good condition prior to the flooding 
were less impacted and are recovering more 
quickly.  
 
BLM Wildfire Impact Studies  
 
As a result of the fires in 2006, BLM prepared 
an evaluation of fire impacts to threatened, 
endangered and candidate species for the Elko 
Fire Management Plan Amendment issued by 
the USFWS on December 5, 2003 (BLM 
2006d). Information provided in this evaluation 
addresses monitoring activities and summary of 
observed impacts.   
 
A number of drainages occupied by the 
Lahontan cutthroat trout, a federally listed 
species, and spotted frogs, a candidate species 
for listing, were burned in 2006 (BLM 2006d). In 
most cases, uplands were scorched, but riparian 
zones were green at the time of the fires and 
remained intact. Approximately 12 miles of 
occupied Lahontan cutthroat trout habitat and 
approximately 59 miles (includes some areas 
outside the Study Area) of potential Lahontan 
cutthroat trout habitat were affected by the 
2006 fire (BLM 2006d). Occupied and streams 
potentially affected in the Study Area included 
Susie, Frazer, Trout, Upper Rock, Lone 
Mountain and Trout creeks. Spotted frogs 
occur in Susie Creek. Documented loss of 
Lahontan cutthroat trout, or spotted frogs, as a 
result or indirect effects of the 2006 fires was 
not recorded.   
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TABLE 3- 12 

Summary of BLM Stream Surveys in the Study Area between 2000 and 2006. 

Stream Year of 
Survey Condition/Trend1 Riparian Grazing 

System 
Maggie Creek Subbasin (Maggie Creek Area Hydrographic Basin) 

James Creek 2005 Poor/unknown No (exclosure on part) 
Indian Jack Creek  2005 Poor/up (flood damage) Yes 
Maggie Creek** 2006 Good/up Yes 
Coyote Creek** 2006 Excellent/up (localized flood damage) Yes 
Little Jack Creek** 2006 Excellent/up (localized flood damage) Yes 
Beaver Creek drainage 
(includes tributaries)** 20000 Excellent/up (areas of flood damage) Yes 

Susie Creek 2003 Good/up Yes 
Rock/Willow Creek Subbasin (Willow Creek Valley Hyrdrographic Basin) 

Frazer Creek ** 2003 Excellent/up (localized flood damage) Yes 
Trout Creek 2003 Fair/up Yes 
Toe Jam Creek** 2003 Fair/up Yes 
Upper Willow(*) ** 2002 Poor/up Yes 
Lewis Creek(*) ** 2002 Good/up Yes 
Nelson Creek(*) ** 2002 Good-Excellent/up Yes 

Rock Creek Valley Hydrographic Basin 
Middle Rock Creek  2003 Fair/up Yes 
Lower Rock Creek  2004 Fair/up –flood damage Yes 

Marys Creek Hydrographic Basin 
Marys Creek 2005 Poor – down – severe flood damage No 

 

1Condition rating based on an average of bank cover and bank stability in relation to optimum (optimum is considered 
totally stable streambank densely vegetated by trees or tall shrubs). 

(*) Surveys conducted more recently by Cedar Creek Associates show continued improvement, especially on Upper 
Willow Creek.   

** Lahontan cutthroat trout stream 
Note:  Spotted frogs in Maggie, Upper Willow, Susie, Coyote, and Little Jack creeks, California floaters in Maggie, 

Middle and Lower Rock creeks. 
 
 
The Coyote and Buffalo fires in 2001 and the 
Esmeralda Fire in 2005 also affected occupied 
Lahontan cutthroat trout and spotted frog 
habitat. Both the Frazer and Beaver creek 
drainages were burned during 2001; while only 
portions of the riparian zone along Upper 
Willow Creek burned in 2005.  Both Frazer and 
Beaver creeks were in good condition at the 
time of the fire and have recovered (BLM 2005b 
and BLM 2006c).    
 
In addition, Trout Unlimited (2007a) conducted 
population monitoring on Lahontan cutthroat 
trout streams affected by recent fires. In areas 
where habitat conditions have been improving, 

Lahontan cutthroat trout populations appear to 
be resilient to effects of catastrophic fires. 
Lahontan cutthroat trout populations in Frazer 
and Beaver creeks appear to be increasing, even 
though both were impacted by fires in 2001. 
Cutthroat populations in upper Willow Creek 
appear to be increasing (Evans 2007). No 
population monitoring for spotted frogs was 
conducted in 2006.  
 
CUMULATIVE EFFECTS 
 
Mining operations, industrial development, 
presence of non-native plant and wildlife 
species, and agricultural activities in the Study 
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Area are expected to act cumulatively in 
affecting regional aquatic resources where the 
same water bodies are impacted. Potential 
cumulative effects to aquatic resources include 
degradation of aquatic habitat from livestock 
grazing, conversion of native riparian/wetland 
plant communities to communities dominated by 
invasive non-native weeds, mining (surface 
disturbance and dewatering activity), other 
industrial development (e.g., power plants and 
transmission corridors), service roads, wildfire, 
and in some cases agricultural diversions. Non-
native species including bass and bullfrogs have 
potential to impact Lahontan cutthroat trout 
and spotted frogs in the Study Area primarily 
through predation. Aquatic habitat or species 
could be lost, either on a temporary or 
permanent basis. Mitigation programs are 
expected to reduce these potential impacts.  
 
Land use activities in the Study Area could 
result in temporary or permanent displacement 
of some species. One of the major potential 
impacts to fish and aquatic resources is 
associated with long-term mine dewatering and 
drawdown of surface water features, resulting 
in loss of habitat and decrease/loss of 
populations. Although the 2006 wildfires were 
the worst on record for Elko County, no 
documented loss of Lahontan cutthroat trout 
or spotted frogs was recorded as a result of the 
wildfires (BLM 2006d).  
 
Limited surface water impacts resulting from 
mine dewatering in the Carlin Trend area have 
been documented in approximately 15 years of 
monitoring. Groundwater drawdown associated 
with initial dewatering effort at Betze/Post 
reduced flow or dried a few springs and changed 
the flow and vegetation types in Brush Creek, a 
tributary to Rodeo Creek before 1998. Near 
SOAPA, a reach in Maggie Creek approximately 
3 miles in length (the Narrows) now loses water 
to the carbonate aquifer as a result of water 
withdrawals associated with mill supply 
groundwater pumping and dewatering of the 

Gold Quarry pit  (see Water Quantity and Quality 
section in this chapter). Both of these impacts 
occurred prior to approval of SOAPA and 
Leeville and are not included in the predicted 
impacts of those projects. None of the predicted 
impacts to the 618 acres of wetland/riparian 
habitats identified in the SOAPA EIS (BLM 2002a) 
or Leeville EIS (BLM 2002b) documents have 
occurred (Newmont 2007d).    
 
Newmont’s SOAPA and Leeville projects and 
Barrick’s Betze/Post/Meikle Mine complex 
account for most of the dewatering that has 
occurred and will continue in the foreseeable 
future in the Study Area. The combined 
groundwater cones-of-depression created by 
dewatering operations could create effects in 
regional groundwater drawdown, increasing 
potential for long-term impacts to aquatic 
organisms and associated habitat. Such impacts 
would be associated primarily with potential 
alteration of surface water base-flows and 
spring flows. Reduced surface water base-flows 
could eliminate or reduce numbers of fish and 
many aquatic invertebrates. Extension of the 
ongoing dewatering discharges would extend 
the predicted period of reduced base-flows 
following cessation of mining and thus have the 
most potential to affect the Humboldt River 
(see Water Quantity and Quality section in this 
chapter). Mitigation measures implemented by 
Newmont and Barrick are described later in 
this section. 
 
Improvement in function and size of 
wetland/riparian resources in the Study Area as a 
result of Maggie Creek Watershed Restoration 
Project, Upper Willow Creek Habitat 
Enhancement Plan, Susie Creek Riparian 
Restoration Project, Beaver Creek Riparian 
Pasture, and improved livestock grazing practices 
have occurred (see Stabilization and Rehabilitation 
Programs in Chapter 2). The level of recovery 
documented benefits wildlife including Lahontan 
cutthroat trout, California floaters, and other 
aquatic species (Evans 2007). 
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Infiltration of excess mine water from 
dewatering operations has resulted in an 
increase in water levels, or mounding, south of 
Maggie Creek Reservoir (BLM 2002a), lower 
Maggie Creek, and upper Boulder Valley (BLM 
2000). This mounding in the Maggie Creek area 
is likely due to seepage from the Maggie Creek 
Reservoir; reduced pumping from the Carlin 
Formation near SOAPA; and recharge along 
Maggie Creek as a result of mine dewatering 
discharge and irrigation.  
 
In 1992-1993, seepage from the TS Ranch 
Reservoir resulted in the formation of three 
new springs (Sand Dune, Knob and Green 
Springs) in the northeastern portion of Boulder 
Flat approximately 5 miles south the of the TS 
Ranch Reservoir (BLM 2000). Extensive stands 
of riparian and wetland vegetation has 
developed with formation of these springs is 
about 6,000 gallons per minute (Listerud 2007). 
This flow and associated aquatic habitat will 
continue as long as water from mine dewatering 
is placed in the subsurface near the TS 
Reservoir. Eventually, these springs will 
disappear once discharge to the TS Ranch 
Reservoir is discontinued. Cessation of flow 
would result in a loss of the established aquatic 
habitat and organisms. The spring areas would 
revert to pre-discharge conditions and would 
again support upland vegetation species. 
 
Newmont’s South Operations Area is the only 
mining operation discharging to Maggie Creek. 
Water quality associated with SOAPA and 
other mine discharges in the Humboldt River 
basin has been within permit limitations (see 
Water Quantity and Quality section in this 
chapter). Water quality data collected to date 
support the prediction that future mine 
discharges would not impact water quality in 
the river.  Adverse impacts to surface water 
quality are not expected from mine dewatering 
at the SOAPA, Leeville, and Betze projects.   
 

 
Potential impacts to riparian vegetation and 
aquatic habitats along the Humboldt River from 
base-flow reductions following cessation of 
pumping are less than projected in SOAPA 
(BLM 2002a) and CIA (BLM 2000). See Water 
Quality and Quantity section in this chapter.  
 
Mine dewatering could reduce surface flows due 
to reductions in spring-fed portions of lower 
Little Jack/Jack, Beaver and Maggie creeks, which 
have been documented to support Lahontan 
cutthroat trout.  Most Lahontan cutthroat trout 
habitat in Little Jack, Coyote and Beaver creeks 
would not be affected because the upper reaches 
are not connected to the regional aquifer. Flow 
reductions have also been predicted for lower 
Susie Creek (no base-flow between years 2033 
and 2078), which is considered a potential 
recovery area for Lahontan cutthroat trout. No 
fish have been documented in middle Susie 
Creek (BLM 2006e).   
 
The Maggie Creek Water Restoration Project 
has improved stream and riparian habitats in the 
Maggie Creek drainage since 1993, and further 
improvement is expected. Potential effects on 
Lahontan cutthroat trout habitat from 
dewatering activities are considered unlikely 
due to a relatively small amount of habitat 
potentially affected and the demonstrated 
habitat improvement includes all streams in the 
Maggie Creek drainage containing Lahontan 
cutthroat trout habitat except Lone Mountain 
Creek.  
 
Long-term and cumulative mine dewatering 
could also adversely affect habitat for the 
Colombia spotted frog, California floater, and 
springsnails. Flow reductions in the Maggie 
Creek sub-basin and lower Rock Creek could 
decrease habitat used by the California floater. 
Colombia spotted frogs could also be affected 
in the Maggie Creek drainage. Springsnails are 
present in at least five springs in the Study Area 
that could potentially be affected by dewatering 
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drawdown. If any springs are dewatered, the 
population in that spring would be lost unless it 
could be relocated. 
 
Measures included in SOAP (BLM 1993), 
SOAPA (BLM 2002a), Leeville Project (BLM 
2002b), and Betze/Post (BLM 2003) mitigation 
plans address potential adverse impacts, 
including dewatering impacts, without regard to 
whether they occur on public or private land. 
These mitigation measures are designed to 
provide not only protection of natural 
resources but also improvement of most 
resources in the area, including aquatic habitat. 
Measures in the plans that deal directly with 
dewatering include extensive groundwater 
monitoring and reporting protocols. Monitoring 
data are used to trigger implementation of 
mitigation measures, including stream flow 
augmentation for individual streams, seeps and 
streams if and when the cone of depression 
impacts groundwater recharge to those water 
resources (e.g., Maggie and Susie creeks stream 
flow augmentation plan). To date, 
implementation of mitigation plans has had a 
beneficial impact to fisheries and aquatic 
resources, including the Lahontan cutthroat 
trout, in the Study Area. 
 
GRAZING MANAGEMENT AND 
AGRICULTURE  
 
CUMULATIVE EFFECTS STUDY AREA 
 
The Cumulative Effects Study Area (Study Area) 
for grazing management and agriculture is 
shown on Figure 2-3. Mining and livestock 
grazing are the dominant land use activities in 
the Carlin Trend. The rationale for the Study 
Area is based on the effect mine dewatering 
may have on the availability of water in springs, 
seeps, and streams used to provide water for 
livestock. The location and availability of water 
would be used to determine stocking rates and 
season of usage for pastures within the various 
allotments.  

MONITORING DATA AND NEW 
INFORMATION (2002-2007) 
 
During 2006, an average of 53 pivots were used 
to irrigate approximately 7,900 acres on the TS 
Ranch in the Boulder Valley. When dewatering 
operations are discontinued at Betze/Post and 
Leeville and dewatering water no longer flows 
to the TS Ranch reservoir, irrigation in Boulder 
valley will likely be reduced to 20 to 30 pivots 
(Pettit 2007). 
 
CUMULATIVE EFFECTS 
 
Grazing Management 
 
Cumulative effects on grazing result from 
wildfire, introduction of noxious weeds, energy 
development, and mining activity. Mine 
development in the Study Area has converted 
approximately 33,000 acres from livestock 
grazing in 4 allotments within the Study Area to 
mining and related activities. Reasonably 
foreseeable mine development in the Study 
Area between 2007 and 2020 would add 
approximately 2,500 acres of mining and 
exploration disturbance. This additional 
disturbance would have minimal affect on 
grazing allotments as most development would 
occur within existing permitted boundaries 
where adjustments to grazing use have 
previously occurred. Continued mine 
dewatering in the Study Area could cause 
changes in groundwater levels, surface water 
flow, and/or water quality resulting in reduced 
stocking rates, livestock distribution, and/or 
forage utilization.  
 
Construction of the TS Power Plant resulted in 
conversion of 723 acres of private land from 
grazing and wildlife habitat to industrial use 
(ENSR 2004b). The power plant would not 
affect grazing allotments administered by BLM 
because the project is occurring on private land 
in Boulder Valley.  
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Adjustment to the term grazing permit on the T 
Lazy S Allotment as a result of the SOAPA 
project has already been made. Reduction in 
permitted use for grazing extends through the 
life of the mine in most cases. Following 
reclamation, the majority of mine sites will be 
made available for grazing. In addition, these site 
are often more productive than adjacent native 
sites as native cultivars are used for 
reclamation, competition is limited to only 
those few species in the seed mixture.  
 
Reclamation of mine related disturbances in the 
Study Area will be incremental as various 
operations reach the end of active mining and 
begin closure activities. Approximately 6,200 
acres would remain as open pits, some partially 
filled with water. Approximately 29,300 acres 
would be reclaimed to provide livestock grazing.  
 
From 1999 through 2006 about 55 percent 
(approximately 800,000 acres) of land 
encompassed by the 13 allotments comprising 
the Study Area have been affected by wildfire. 
Stocking rates and seasons of use are 
periodically reviewed and adjusted by BLM in 
response to the severity of burns in the various 
allotments effected. Restoration and reseeding 
efforts to mitigate losses from wildfire have had 
varying degrees of success. Some areas seeded 
during the first appropriate season following a 
fire (fall or winter) exhibited successful seedling 
establishment, while other areas became 
infested with noxious weeds (cheatgrass), re-
burned within a year or two, or did not 
respond, possibly due to draught or other 
climatic conditions. Some areas had adequate 
native perennial grasses and did not require 
herbaceous reseeding following wildfires. 
 
Other restoration projects have included 
fencing burned areas to allow vegetation to 
recover and adjusting stocking rates and 
seasonal use to reflect available forage in the 
various pastures within each effected allotment. 
Habitat restoration/reseeding projects from 

2000 through 2006 within the Study Area 
resulted in reseeding a total of approximately 
382,000 acres (approximately 55,000 private 
and 327,000 public). 
 
Agriculture 
 
Cumulative effects to agriculture would include 
a reduction in irrigated land in the Boulder 
Valley. Water currently provided by dewatering 
activities at Barrick’s Betze/Post operation and 
Newmont’s Leeville Mine will decrease at a rate 
commensurate with mining activity and 
eventually cease to be available for irrigation. At 
that point, irrigation in Boulder Valley would 
revert to pumping existing groundwater wells 
on the TS Ranch. These wells would support 20 
to 30 pivots at current application rates (Pettit 
2007) described in Chapter 2 –Grazing and 
Agriculture.   
 
RECREATION 
 
CUMULATIVE EFFECTS STUDY AREA 
 
The Cumulative Effects Study Area (Study Area) 
for recreation covers the administrative area of 
the Elko Field Office as shown on Figure 2-6. 
The administrative area of the Elko Field Office 
encompasses communities where most of the 
population resides that use recreation facilities 
in the area. 
 
MONITORING DATA AND NEW 
INFORMATION (2002-2007) 
 
The Elko BLM Field Office maintains records on 
public usage of developed recreational sites 
within the administrative area. This information 
is available at the BLM office in Elko. Similar 
data are collected by Humboldt National Forest 
for use of developed recreational sites on 
National Forest System land. 
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CUMULATIVE EFFECTS   
 
Dispersed recreation opportunities including 
off-highway vehicle use, hunting, hiking, and 
sightseeing in the vicinity of the Carlin Trend 
have been restricted since the early 1980s 
because of intensified mining and exploration 
activities in the Carlin Trend. Recent wildfires 
have further reduced the opportunity for 
recreation in northeast Nevada.  
 
The gradual but continuous expansion of mining 
activities in the Carlin Trend would result in 
less area available for dispersed recreation 
activity during operation and after cessation of 
mining until reclamation is complete. Any 
increase in population associated with mine 
development would result in more demand for 
recreation on public land.  
 
To date, recreational use of approximately 
34,000 acres in the vicinity of the Carlin Trend 
has been restricted due to mine development. 
Reasonably foreseeable mine development from 
2007 to 2020 in the Carlin Trend would affect 
an approximately 4,000 additional acres. Public 
access to these areas would be restricted to 
maintain safety and security during mine 
operations. Upon reclamation and closure these 
areas would be available for dispersed 
recreational use. 
 
The overall changes in cumulative impact to 
recreation and hunting from past, present, and 
reasonably foreseeable mining related activities 
is likely to remain minimal, in part because of 
access restrictions related to mining areas 
currently exist and unrestricted areas adjacent 
to the Carlin Trend area remain available for 
dispersed recreational use.   
 
Employment associated with mine operations, 
construction activity, and general population 
growth associated with employment in the Elko 
area affects the usage of recreational facilities 
throughout the Study Area. Downturns in 

employment result in an out migration of 
workers which in turn reduces the amount of 
usage of these areas. 
 
ACCESS AND TRANSPORTATION  
 
CUMULATIVE EFFECTS STUDY AREA 
 
The Cumulative Effects Study Area (Study Area) 
for access and transportation includes Interstate 
80, State Secondary Route 766, Union Pacific 
Railroad, and areas adjacent to past, present, 
and reasonably foreseeable mining operations. 
These are the primary transportation routes for 
goods and services in the Carlin Trend and 
areas where access may be affected by existing 
and future operations. 
 
MONITORING DATA AND NEW 
INFORMATION (2002-2007) 
 
According to the Nevada Department of 
Transportation annual average daily traffic count 
on State Route 766 north of Carlin between 
1997 and 2006 ranged from a low of 1,850 in 
2002 up to 2,650 in 2006 for an average of 
2,250 vehicles over the 10-year period. This 
amounts to approximately 20 percent of the 
traffic volume on Interstate 80 between the 
Elko and Dunphy exits (NDOT 2007). 
 
CUMULATIVE EFFECTS 
 
Access 
 
Foreseeable mine development would result in 
access restrictions in the vicinity of the 
Emigrant Mine. Other routes exist in this area 
that would allow public access to locations 
blocked by this proposed development. 
 
Numerous two-track roads provide access 
throughout the Study Area to support livestock 
grazing operations and public access for 
recreational purposes. Future mining operations 
could preclude use of these routes.  
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Transportation 
 
Cumulative effects on transportation result 
from increased mining activity, energy 
development, and increases in population. Rail 
traffic would increase incrementally as a result 
of the coal fired TS Power Plant north of 
Dunphy. An average of 75,000 tons of coal will 
be delivered by rail each month to the TS 
Power plant. In addition, a fuel depot located at 
Dunphy provides diesel fuel to mines in the 
Carlin Trend.  
 
Trucks are used to transport a variety of 
materials to mine sites. Shipments of diesel fuel 
from Dunphy are transported 34 miles to the 
town of Carlin via Interstate 80. From Carlin, 
fuel is transported 15 miles along State Route 
766, a rural two-lane road to mine access 
roads. 
 
Future mine development would not likely 
increase mine related traffic because as activity 
at some mine areas decreases, other mines 
begin operation resulting in a relatively static 
level of employment and corresponding level of 
traffic. Traffic in the Study Area would be re-
directed in response to future mine 
developments, such as Newmont’s Emigrant 
Project which lies south of Interstate 80. The 
Emigrant Project would employ approximately 
100 people during construction and about 180 
people during mine operations. Most of the 
work force for the project would come from 
existing mine-related work forces in the Carlin 
area.  
 
The majority of mine related traffic would 
continue to be directed toward Newmont’s 
SOAPA and Barrick’s Betze/Post areas for the 
foreseeable future. Both Newmont and Barrick 
offer bus transportation for employees from 
Elko to the mine sites.  
 
 

VISUAL RESOURCES 
 
Visual resources are evaluated within the 
context of BLM’s Visual Resource Management 
program. This program has established 
categories of visual elements throughout the 
Elko Resource Area. BLM reviews proposed 
projects which are assessed against their 
surrounding landscape for compliance with this 
program.   
 
CUMULATIVE EFFECTS STUDY AREA 
 
The Cumulative Effects Study Area (Study Area) 
for visual resources encompasses the Carlin 
Trend extending from the Hollister Mine in the 
north to the Emigrant Mine in the south. Key 
observation points are located along public 
access points or areas frequented by the public. 
The rationale for selecting this geographic area 
is the relationship between mining level 
disturbance (creation of open pits, waste rock 
disposal facilities, tailing storage facilities, haul 
roads, and ancillary mine facilities that modify 
the natural landscape) and the viewshed from 
various points where public access is 
established. 
 
The Study Area is predominately located in a 
Visual Resource Management (VRM) Class IV 
area under BLM’s VRM program. The objective 
of Class IV is to provide for managing activities 
that require major modification of the existing 
character of the landscape. The level of change 
to the characteristic landscape can be high. 
Management activities (e.g., developments) may 
dominate the view and be the major focus of 
viewer attention. Impacts of these activities are 
minimized through careful location, minimal 
disturbance, and repeating the basic elements 
(form, line, color, and texture). Class IV allows 
substantial modifications of the landscape but 
places emphasis on mitigation, where possible, 
of those impacts.   
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MONITORING DATA AND NEW 
INFORMATION (2002-2007) 
 
No new visual simulations have been compiled 
since 2002. The Emigrant Mine would result in a 
modification of the natural landscape. 
 
CUMULATIVE EFFECTS 
 
Current and future mine development within 
the Carlin Trend would not exceed the visual 
prescriptions of the VRM Class IV designation. 
Reclamation measures are required for mine 
disturbances and reclamation would occur on 
current and future mining activities in the Carlin 
Trend. Major elements of certain mining 
facilities would remain after reclamation 
including pit highwalls and earth-fill structures. 
Visual contrasts in form, line, and color would 
remain in the post-mining landscape. 
 
Mine development in the Carlin Trend has 
resulted in linear features comprised of mine 
pits, haul roads, waste rock disposal sites, heap 
leach pads, tailing storage facilities, and mills. 
Mine developments in many locations are not 
separable through visual observation. The linear 
characteristic of these mine developments is 
expected to be a visual element of the 
landscape for the foreseeable future.  
 
Other land use activities or conditions within 
these viewsheds have affected and would 
continue to affect the visual characteristics of 
the landscape. Burned areas (range fires), power 
plants, powerlines, pipeline corridors, highways 
and roads, and livestock grazing affect the 
natural landscape to varying degrees and at 
varying seasons and duration. These land use 
activities and natural phenomena would likely 
continue to affect visual elements of the 
landscape into the future. Mitigation of all the 
visual impacts resulting from mining disturbance 
may not be possible to mitigate but the severity 
could be minimized through project design. 
 

WASTE, SOLID AND HAZARDOUS 
 
CUMULATIVE EFFECTS STUDY AREA 
 
The Cumulative Effects Study Area (Study Area) 
for solid and hazardous wastes and hazardous 
materials encompasses the permitted mine sites 
shown on Figure 2-7. 
 
MONITORING DATA AND NEW 
INFORMATION (2002-2007) 
 
Current and reasonably foreseeable levels of 
solid and hazardous waste and hazardous 
materials used, stored, transported and 
generated in the Carlin Trend are described in 
the Mine and Mineral Development section of 
Chapter 2. 
 
CUMULATIVE EFFECTS 
 
Hazardous materials may affect air, water, soil, 
and biological resources that could potentially 
be affected by an accidental release during 
transportation to and from the Carlin Trend 
and during storage and use at project sites. 
Solid and hazardous wastes and hazardous 
materials present in the Carlin Trend are 
currently transported, stored, and managed in 
accordance with applicable federal, state, and 
local regulations. Non-hazardous solid wastes 
are disposed in NDEP permitted Class III 
waivered landfills constructed on mine sites, 
generally within waste rock disposal facilities. 
 
Trucks are used to transport a variety of 
hazardous waste and materials to and from 
mines in the Carlin Trend. Shipments of 
hazardous substances originate from locations 
such as Dunphy, Elko, Salt Lake City, and Reno 
and are transported to the town of Carlin via 
Interstate 80. From Carlin, the substances travel 
along State Route 766, a rural two-lane road to 
the respective mine access roads. 
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Based on total number of deliveries, the 
material of greatest concern is diesel fuel. The 
probability of an accident resulting in a release 
involving diesel fuel was calculated using Federal 
Highway Administration truck accident statistics 
(Rhyne 1994). According to these data, the 
average rate of truck accidents for transport 
along a rural interstate freeway is 0.64 accidents 
per million miles traveled. For rural two-lane 
roads (State Route 766), the average truck 
accident rate is 2.19 accidents per million miles 
traveled.  
 
The probability analysis indicates that the 
potential for an accidental release of liquids 
during truck transport during the remaining life 
of the SOAPA Mine is less than one accident 
involving a spill of diesel fuel. The total number 
of truck deliveries of diesel fuel could increase 
by 500 times before an accidental spill would be 
expected. Newmont and Barrick have 
emergency response measures in place to 
remediate any spills.    
 
To date, three spills are known to have 
occurred at the Maggie Creek narrows on 
Route 766. Spills include 2,000 gallons of diesel 
in 1999, 300 gallons of grease in 1997, and an 
unknown quantity of material from a cement 
truck in 1997. The turn in the road at Maggie 
Creek narrows is now equipped with flashing 
lights (McFarlane 2007). 
 
Reasonably foreseeable future activities 
concerning solid and hazardous waste and 
hazardous materials are likely to remain at 
current levels or increase incrementally with 
expanded mine development. Typically as new 
mines come into production, others are 
entering closure and the overall quantity of 
these materials is maintained. Quantities of 
these materials used, stored, transported, and 
generated would begin to decline as reserves in 
the Carlin Trend are depleted and no new 
mines are developed.   
 

NOISE 
 
Noise associated with proposed activities on 
public land administered by BLM is evaluated to 
determine the potential impacts that could 
result from a source of noise in an otherwise 
ambient condition. Noise could impact sensitive 
receptors including human and animal. No 
specific noise standard has been adopted that 
would apply to conditions external to a facility. 
The Mine Safety and Health Administration and 
Occupational Safety and Health Administration 
regulate noise levels in the work place as those 
regulations apply to worker safety.  
 
CUMULATIVE EFFECTS STUDY AREA 
 
The Cumulative Effects Study Area (Study Area) 
encompasses the active mining areas in the 
Carlin Trend (Barrick Betze/Post area to 
SOAPA). Noise results from mining and other 
activities including drilling, blasting, loading, 
hauling, and processing of ore and waste rock. 
These activities encompass a wide range of 
noise levels which are affected by mobility of 
the source of noise (truck haulage), topography 
of the area (blocking noise), temperature of the 
air (cold air transmits noise more efficiently 
than warm air), and frequency of the source 
(blasting vs. milling operations). Distance to 
sensitive receptors also affects analysis of 
whether noise generated by a specific activity 
would be a nuisance. 
 
MONITORING DATA AND NEW 
INFORMATION (2002-2007) 
 
Noise generated by mining and ore-processing 
activities in the Carlin Trend has changed over 
time with the advancement of exploration and 
mining operations. Noise generated by drilling 
equipment, blasting, truck haulage or ore and 
waste rock, and milling operations has affected 
ambient noise levels that existed prior to major 
mine development in the Carlin Trend. Noise 
generated from these activities ranges from 
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infrequent noise resulting from blasting of rock 
in mine pits; periodic noise associated with haul 
truck traffic; and constant noise associated with 
milling operations. Noise levels associated with 
exploration and mining activity and locations of 
sensitive receptors are described in the SOAPA 
EIS (BLM 2002a).  
 
Proposed development of Great Basin Gold’s 
Hollister Development Block would create a 
source of noise during construction and 
operation of the proposed mine. The proposed 
project is an underground mine and 
consequently, noise associated with blasting 
would not be noticeable at the surface; 
especially as workings advance to depth. Noise 
associated with surface operations is not known 
at this time and is dependent on the mine and 
ore processing plans currently in development.  
 
Other sources of noise in the Study Area 
include off-highway vehicles, firearms, and 
highway traffic. No monitoring data are available 
to characterize these sources.  
 
CUMULATIVE EFFECTS 
 
Noise does not accumulate in the environment; 
it can have a direct impact on sensitive 
receptors but it does not form an additive or 
cumulative effect on the environment. No 
cumulative effects from noise in the Study Area 
have been determined. 
 
SOCIAL AND ECONOMIC 
RESOURCES 
 
CUMULATIVE EFFECTS STUDY AREA 
 
The Cumulative Effects Study Area (Study Area) 
for social and economic resources encompasses 
the area between Elko and Winnemucca on 
Interstate 80, including Elko, Eureka, Lander, 
and Humboldt counties (Figure 3-8). The 
rationale for selection of this Study Area is 
outlined below:  

• Residential patterns of mining company 
employees determine where they are likely 
to spend their salaries. Employees of mining 
companies do not necessarily live in the 
closest community to their employment 
nor do they live in the local governmental 
unit which receives increased tax revenues 
as a result of the facility. According to 
Sonoran Institute (2007), commuting data 
suggest that: 

 
o Elko County is a bedroom 

community (income derived from 
people commuting out of the 
county exceeds the income from 
people commuting into the county.) 
The net difference represents 15.5 
percent of total income in the 
county. 

o Lander County is a bedroom 
community (income derived from 
people commuting out of the 
county exceeds the income from 
people commuting into the county.) 
The net difference represents 8.2 
percent of total income in the 
county. 

o Eureka County is an employment 
hub (income derived from people 
commuting into the county exceeds 
the income from people commuting 
out of the county.) The net 
difference represents approximately 
600 percent of total income in the 
county.  

o Humboldt County is an 
employment hub (income derived 
from people commuting into the 
county exceeds the income from 
people commuting out of the 
county.) The net difference 
represents 5.6 percent of total 
income in the county. 

 
• Availability of local shopping opportunities 

determines where people are likely to 
spend their disposal income in the four-
county Study Area. The majority of 
shopping opportunities, including availability 
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of medical, financial, and personal services, 
are located in Elko (Elko County) and 
Winnemucca (Humboldt County). Dollars 
from Carlin and Battle Mountain “bleed” 
out of Eureka and Lander counties to 
Winnemucca and Elko.  
 

• Most communities within the four-county 
area have a distinct sense of being a “local 
community” while sharing basic values and 
beliefs. Towns in the Study Area are 
remote from the rest of the state, 
connected by Interstate 80. 

 
MONITORING DATA AND NEW 
INFORMATION (2002-2007) 
 
The following sections provide updated baseline 
data on social and economic resources, where 
available.  
 
Population Trends and Demographic 
Characteristics  
 
The Study Area contains predominantly white 
communities, with Hispanic, Basque, and 
American Indian (mostly members of the Te-
Moak Tribe of Western Shoshone) populations. 
Nevada is one of the fastest growing states in 
the U.S. (24.9% since 2000 Census). The two 
largest counties (Elko and Humboldt) have 
shown modest growth, while the two smallest 
counties (Lander and Eureka) lost population 
during the same period (Table 3-13). The 
towns of Elko (Elko County) and Winnemucca 
(Humboldt County) are well-developed and 
growing communities on either side of the 
Study Area, with smaller communities of Carlin 
and Battle Mountain in between Elko and 
Winnemucca. 
 
Housing 
 
The number of housing units available has not 
kept pace with population growth experienced 
in Elko and Humboldt counties from 2000 to 
2005 (Table 3-14). 

Government and Public Finance 
 
Residents of the Study Area are governed by 
elected county commissioners and city councils 
if they live within municipal boundaries. 
Residents of the Elko and Battle Mountain 
Bands elect Tribal Councils. 
 
The state of Nevada collects taxes on a 
multitude of items, including gaming, sales, and 
use taxes. Mining is one of the highest taxed 
industries in the state and the only industry that 
pays taxes to state and local governments on 
the basis of “net proceeds,” a classification in 
which proceeds from non-metal mining 
production is taxed. Mineral operations are 
allowed to deduct direct costs of production, 
such as mining and milling, and are taxed on the 
net amount (Newmont 2005). 
 
Table 3-15 presents the amount of net 
proceeds tax distributed to counties in which it 
was earned for 1999 through 2006. Mining 
activity has increased in Eureka and Humboldt 
counties, and has decreased in Elko and Lander 
counties over the same period. This is common 
in the Study Area as mines close and new mines 
are developed. In Fiscal Year 1999-2000, mining 
in the Study Area contributed to over 88 
percent of net proceeds in the state; by 2006, 
mining contributed only 65 percent of net 
proceeds in the state. 
 
In addition to the net proceeds tax, mining 
generates tax revenue for government in 
various ways: 
 
• Net Proceeds Tax on Royalties, based on 

royalties received if one company owns the 
mineral rights on land mined by another 
company. 
 

• Property Tax, based on personal property 
(such as equipment) and real property 
(buildings) and paid to a city or county. 
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TABLE 3-13  

General Demographic Information 

Characteristic Elko 
County 

Eureka 
County 

Lander 
County 

Humboldt 
County 

State of 
Nevada 

Total population (2006 
estimate) 47,114 1,480 5,272 17,446 2,495,529 

Percent Population change 
(April 1, 2000 to July 1, 2006) 4.0 -10.4 -9.0 8.3 24.9 

Percent White, not Latino 
(2005) 70.9 83.2 77.5 73.2 60.0 

Percent Latino (2005) 21.7 12.7 16.9 20.1 23.5 
Percent Black (2005) 0.9 0.4 0.5 0.6 7.7 
Percent American Indian and 
Alaska Native persons, 
percent, 2005  

5.6 1.0 4.7 5.0 1.4 

 
Source: U.S. Census Bureau, 2007. 
 

TABLE 3-14  
Housing Data, 2000 and 2005 

Characteristic Elko 
County 

Eureka 
County 

Lander 
County 

Humboldt 
County 

State of 
Nevada 

Total Housing Units 
(2005) 19,066 1,064 2,765 7,030 1,019,427 

Percent Change 
(April 1, 2000 to July 

1, 2005) 
3.3 3.8 -0.5 1.1 23.2 

Median Value of 
Owner-Occupied 

Housing Units, 2000 
$123,100 $89,200 $82,400 $117,400 $142,000 

 
Source: U.S. Census Bureau 2007. 

 
TABLE 3-15 

Net Proceeds of Minerals Tax Distribution (in dollars), 2000 - 2006 

Fiscal Year Elko Eureka Lander Humboldt State of Nevada/Total 
County Distribution 

1999-2000 $3,189,780 $1,911,738 $7,644,328 $59,589 $14,525,017 
2000-2001 2,891,062 2,968,354 5,822,029 496,667 14,114,324 
2001-2002 1,264,908 1,278,428 5,656,449 535,710 11,425.034 
2002-2003 1,561,131 1,222,059 4,725,660 1,076,801 13,756,888 

2004 2,049,505 3,331,918 6,415,111 1,577,453 19,093,251 
2005 2,003,547 3,356,887 9,505,593 191,595 21,886,103 
2006 2,044,142 5,272,665 6,602,800 1,333,320 23,357,518 

Percent Change 
2000-2006 -35.9% 175.8% -13.6% 213.8% 150.8% 

 
Source: Nevada Department of Taxation 2007.  
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Elko Band Colony in Elko County and the Battle 
Mountain Band of the Te-Moak Western 
Shoshone tribe in Lander County meet the 
description of environmental justice 
populations, both because of minority and 
poverty status (Table 3-18). For each Band the 
percent of minority persons and the percent of 
people below the poverty level are more than 
10 percent above the State of Nevada rate. 
 
Cumulative impacts due to construction and 
operation of reasonably foreseeable mine 
projects, combined with past and present 
activities in the Carlin Trend to these tribes, 
were evaluated and described in the Native 
American Religious Concerns section of this 
chapter.   
 
CULTURAL RESOURCES 
 
CUMULATIVE EFFECTS STUDY AREA 
 
The Cumulative Effects Study Area (Study Area) 
and Area of Potential Effect for cultural 
resources extends from the Bootstrap Mine in 
the north to the SOAPA Project in the south 
(Figure 3-9). The Study Area boundary was 
determined by the BLM to include those mines 
and related facilities that encompass the core 
area of the Carlin Trend, including areas 
currently subjected to open pit and 
underground mining activities.   
 
MONITORING DATA AND NEW 
INFORMATION (2002-2007) 
 
A summary of cultural resource inventories 
organized by company name/mine operator is 
presented in Table 3-19. A complete listing of 
all cultural surveys completed in the Carlin 
Trend is included as Appendix C. 
 
Since 2002, the SOAPA project has been 
implemented as described in Chapter 1 – Project 
History and Status. Mine expansion is underway 
and new facilities have been constructed and 

placed in operation. Other projects have been 
constructed within the Carlin Trend during the 
period (see Chapter 2 – Mine and Mineral 
Development). Cultural resource surveys were 
completed prior to initiation of these projects 
(see SOAPA EIS (BLM 2002a) and Leeville EIS 
(BLM 2002b)).  
 
Prior to 2007, 65 Cultural Resource 
Inventories/Reports had been prepared in the 
Study Area (Appendix C). Barrick and 
Newmont are planning projects for which 
cultural surveys have been compiled or will be 
prepared in the future.  
 
Approximately 2,560 acres would be disturbed 
in the Study Area between 2007 and 2020 by 
reasonably foreseeable projects (Table 2-2). 
(Note: The Emigrant/Rain area is outside the 
Study Area for cultural resources). The 2,560 
acres within the Study Area have been 
previously surveyed with five sites identified as 
potentially eligible for listing on the National 
Register of Historic Places. Barrick is currently 
mitigating these sites as part of its Betze/Post 
expansion (Hockett 2007). 
 
CUMULATIVE EFFECTS 
 
Compliance with Section 106 of the National 
Historic Preservation Act has minimized 
impacts to cultural resources in the Area of 
Potential Effect as a result of mining 
disturbance. Cultural resource inventories are 
completed by professional archaeologists (3rd 
party contractors) that meet BLM and State 
Historic Preservation Office requirements prior 
to any mining-related disturbance. Contractors 
report results of surveys to BLM including 
recommendations of site eligibility and potential 
project effects to cultural resources. These 
reports are listed in Table C-1 (Appendix C) 
and on file at the BLM Elko Field Office. BLM 
reviews the contractor recommendations when 
making final determinations of site eligibility and 
project effects. These survey reports, along 
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TABLE 3-18 
Minority Populations and Low-Income Populations, 2000 

Location Total Population Percent Minority Percent Below Poverty 
(1999) 

Elko County1 47,114 29.1 8.7 
Elko Band Colony 2 730 86% 23.0 
Eureka County1 1,480 16.8 9.0 
Lander County1 17,446 26.8 9.8 
Battle Mountain Band 2 124 90.0 28% 
Humboldt County1 5,272 22.5 9.5 
State of Nevada1 2,495,529 40.0 11.1 

Source:  1 U.S. Census Bureau, 2007;
 2 Sonoran Institute 2007.   
 

TABLE 3-19 
Summary of Cultural Resources Inventories by Mine Operator 

10 Cultural Resource Inventories/Reports 
248 Sites or Isolated Finds Barrick Goldstrike Mines Inc. 
45 Eligible Sites, 37 Unevaluated, 166 Ineligible 
6 Cultural Resource Inventories/Reports 
55 Sites, 40 Isolated Finds Marigold Mining Co. 
15 Eligible Sites, 1 Unevaluated Site, 39 Ineligible 
34 Cultural Resource Inventories/Reports 
343 Sites or Isolated Finds Newmont Mining Corp. 
79 Eligible Sites, 6 Unevaluated, 272 Ineligible 
15 Cultural Resource Inventories/Reports 
90 Sites or Isolated Finds Other 
16 Eligible Sites, 20 Unevaluated, 54 Ineligible 

 
with BLM’s final determinations, are submitted 
to the Nevada State Historic Preservation 
Office for review consultation, and inclusion 
into the Statewide Inventory. 
 
Avoidance of sites determined eligible for the 
National Register is the preferred mitigation 
measure when sites are threatened. When 
possible, mining-related facilities are redesigned 
to avoid eligible sites or specific cultural 
resources. Due to the number of eligible sites 
present, avoidance is not always possible. In 
such cases, excavation by archaeologists is 
undertaken to mitigate adverse effects. 
Archaeologists prepare mitigation plans 
including a scope of work and specific scientific 
issues to be addressed as a result of the 
excavation for submittal to BLM. Approved 

plans are submitted by BLM to the State 
Historic Preservation Office for consultation. 
Upon final approval by BLM excavation and field 
work commence in accordance with the 
approved plan. 
 
Analysis of artifacts recovered from site 
investigations are contained in reports to BLM 
and subsequently to State Historic Preservation 
Office for inclusion in the Statewide Inventory. 
Mitigation has been carried out at 57 of the 155 
sites determined eligible for the National 
Register (37%). Approximately two-thirds of all 
eligible sites recorded within the Area of 
Potential Effect remain available for future 
research.  A listing of mitigated sites is 
contained in Table C-2 (Appendix C). 
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In some cases, sites initially avoided, are 
subsequently damaged during mining related 
activities. In such instances, mining companies 
cease operations in the area, inform appropriate 
BLM authorities, and develop a mitigation and 
treatment plan for submittal to BLM and State 
Historic Preservation Office. Subsequent field 
and archival research completed for the site is 
compiled in a report in accordance with the 
National Historic Preservation Act and the 
Archaeological Resources Protection Act. 
 
Some loss to archaeological resources occurs 
due to mining related disturbance within the 
Area of Potential Effect, particularly to sites 
determined not eligible for the National 
Register. All sites represent nonrenewable 
pieces of America’s prehistoric or historic past. 
Recordation of these sites preserves a written 
record of their existence to be used by future 
researchers interested in understanding 
Nevada’s past. Mitigation of cultural resources 
preserves a picture of the past through scientific 
archaeological research. 
 
Archaeological sites do not remain intact 
forever. The paleo-environmental record of 
Nevada exhibits evidence of natural erosive 
forces that eradicate previous traces of human 
presence. These erosive forces continue to the 
present day. The fact that 3,000-year old sites 
are visible today on the surface of the landscape 
within the Area of Potential Effect indicates that 
these sites are slowly being exposed by the 
erosional forces of wind and water. As a result, 
recovery of scientific information from sites 
within the Area of Potential Effect reveals 
knowledge that would otherwise be lost. 
 
Intact sites that are not currently subjected to 
erosive forces should be preserved for future 
generations. If all sites within the Area of 
Potential Effect were mitigated, then a case 
could be advanced for negative cumulative 
impacts to cultural resources. This is the case 
because archaeologists are continually 

identifying new issues about past human 
behavior, and new research methodologies are 
being advanced that may provide additional data 
about sites under investigation.  
 
While some loss of archaeological values has 
occurred due to mining-related activities within 
the Area of Potential Effect from a cumulative 
perspective, this loss has been minimal. 
Reasonably foreseeable future actions include 
potential impacts to sites. However, the 
process in place mitigates direct and cumulative 
effects, which, leads to increased information 
regarding Nevada’s cultural heritage. 
 
NATIVE AMERICAN RELIGIOUS 
CONCERNS  
 
In March 2007, BLM Elko Field Office solicited 
input from local tribal entities for the SOAPA 
and Leeville Project Draft SEISs. Specifically, 
BLM stated “BLM wishes to gather information 
regarding specific tribal resources, sites, or 
activities that may have been missed by BLM 
and participating tribal groups and individuals, 
during the 2002 effort, or that have been 
identified or possibly impacted since 2002. Any 
new information provided will be used to 
update the cumulative effects analysis for these 
two authorized actions.” 
 
CUMULATIVE EFFECTS STUDY AREA 
 
The Cumulative Effects Study Area (Study Area) 
for Native American Religious Concerns 
includes the hydrographic basins identified on 
Figure 3-2. The rationale for the geographic 
area of cumulative effects is based on the 
importance of water sources to Newe/Western 
Shoshone traditionalists and land disturbance as 
it relates to loss of edible/medicinal plants, 
minerals, wildlife, potential loss of artifacts 
viewed as sacred objects and potential impacts 
to traditional/cultural/spiritual use sites and 
associated activities.  
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