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INTRODUCTION 

 On October 18, 2011, the Commission issued a notice of acceptance of Wyco 

Power and Water, Inc.’s  (Wyco) application for a preliminary permit for the Regional 

Watershed Supply Project (hereinafter the “Flaming Gorge Pipeline” or “Pipeline”), 

Project No. P-14263-000.   Pursuant to Rule 214 of the Commission’s Rules of Practice 

and Procedure, 18 C.F.R. § 385.214, the Sierra Club, Center for Biological Diversity, 

Rocky Mountain Wild, Save the Poudre: Poudre Waterkeeper, Biodiversity Conservation 

Alliance, Wyoming Outdoor Council, Citizens for Dixie’s Future, Glen Canyon Institute, 

Living Rivers: Colorado Riverkeeper, and Utah Rivers Council (collectively, the 

“Conservation Coalition”), hereby move to intervene in the preliminary permit 

proceedings and oppose the requested permit.1   

The Pipeline has an unrealistic and devastating scope: it proposes to take a 

massive amount of water out of the Flaming Gorge Reservoir and the Green River, pipe 

the water more than 500 miles over the Continental Divide and through or adjacent to 

two National Wildlife Refuges, fifty miles of sage grouse habitat, an Inventoried 

Roadless Area, a Federal Game Refuge, and other protected areas, and then deliver it at 

prices that few, if any, consumers could afford.  As detailed below, the legal, policy, and 

practical barriers to this Pipeline are likely insurmountable.   

In addition, the applicant for this Pipeline, Wyco, has a history of missteps and 

missed deadlines with a nearly identical project.  Wyco’s president, Aaron Million, and 

his company, Million Conservation Resource Group (MCRG), first proposed this 

                                                            
1  This motion to intervene is timely because it is filed within the 60-day window 
initiated by the Commission’s notice of acceptance dated October 18, 2011.  See 18 
C.F.R. § 385.214. 
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Pipeline to the U.S. Army Corps of Engineers (Corps) without the hydropower 

components.  The Corps has jurisdiction over the impacts to the waterways that any 

version of this Pipeline will cause.  However, the Corps terminated its review of that 

proposal after two and a half years because MCRG caused multiple delays and failed to 

comply with the agency’s requirements. 

Once the Corps terminated its review, Wyco turned to the Commission.  In this 

version of the Pipeline, Wyco has attached a handful of hydroelectric components.  

Nonetheless, the Pipeline remains, first and foremost, a water supply project.  Indeed, the 

Pipeline, absent the hydropower components, could proceed without a license from the 

Commission.  In contrast, the project cannot proceed in any form – including as a 

hydropower project – without the multitude of permits required for the water pipeline and 

diversions.  Further, the hydroelectric components make up as little as 5% of the footprint 

of the project.  As such, it is not in the public interest to push the Commission into 

playing a lead role in evaluating a project that is overwhelmingly under other agencies’ 

jurisdiction – including one that has already terminated a review.   

As detailed below, the Commission should grant the Conservation Coalition’s 

motion to intervene and deny Wyco’s application for a preliminary permit for the 

proposed Flaming Gorge Pipeline. 

BACKGROUND  

I. The Flaming Gorge Pipeline Proposal 

 The proposed Pipeline is a massive interstate water supply project that would 

annually take approximately 81 billion gallons (250,000 acre-feet) of water out of the 

Flaming Gorge Reservoir and the Green River and pipe it more than 500 miles over the 
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Continental Divide to Colorado’s Front Range for municipal, industrial, and agricultural 

use.  76 Fed. Reg. 65719 (Oct. 24, 2011) (FERC notice of acceptance of preliminary 

permit application); see also 74 Fed. Reg. 11920 (Mar. 20, 2009) (Corps notice of intent 

to prepare an environmental impact statement (EIS)).2  The Pipeline would divert water 

from two places: (1) the Flaming Gorge Reservoir in Utah and Wyoming, and (2) the 

Green River in southwest Wyoming.  Along its path through Wyoming and Colorado, the 

Pipeline right-of-way and the associated reservoirs and power components would cross 

over 3,200 acres of public lands, including lands in the Flaming Gorge National 

Recreation Area, the Sheep Mountain Inventoried Roadless Area in the Medicine Bow-

Routt National Forest, two National Wildlife Refuges (NWRs), a Federal Game Refuge, 

and Soapstone Prairie Natural Area.   

  

                                                            
2  Although the Application for Preliminary Permit does not clearly state the amount 
of water to be diverted, the application indicates that the amount is similar to the prior 
proposal to the Corps, which specified 250,000 acre-feet each year.  See 74 Fed. Reg. at 
11920.  Specifically, Wyco estimates there will be an average annual flow through the 
hydropower components of the project of about 288 cubic feet per second (cfs), which 
results in approximately 208,500 acre-feet per year.  Wyco Prelim. Permit Application at 
16.   When combined with the water removed from the system for the pumped storage 
projects and delivery within Wyoming and northern Colorado, the total Pipeline diversion 
would likely be approximately 250,000 acre-feet per year.  Id. at 15, 16; see also Exh. 1 
(Pflugh Decl. ¶ 41). 
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The Pipeline’s impacts would be staggering.  Removing 81 billion gallons of 

water each year would dramatically reduce the Green River’s flows, which are critical to 

sustain fish and wildlife habitat from Flaming Gorge Dam to Lake Powell, more than 

four hundred miles downstream.   The Green is the largest tributary of the Colorado River 

and provides nearly 40 percent of the water entering the Colorado River at Lake Powell 

each year.  Exh. 2 at 4, 11, 22 (Green, Colorado, and San Juan Rivers Flows; Green River 

Fisheries).3  The Green River also flows through three National Wildlife Refuges and 

supports a world-famous trout fishery averaging 6,000 to 8,000 fish per mile.  Id. at 31.  

Moreover, four endangered fish species depend on the Green River flows for survival.   

In addition to the impacts downstream, the construction and operation of the Pipeline 

over its 500-mile route through Wyoming and Colorado would adversely affect myriad 

public resources, including water quality, recreational opportunities, historic trails, and 

numerous fish, wildlife, and bird species.   

II. The Corps’ Termination Of MCRG’s Initial Application For Approval Of 
The Flaming Gorge Pipeline  

  
Mr. Million first conceived of the idea of the Flaming Gorge Pipeline water 

supply project in 2003.  See Exh. 3 at 4–5 (Westword article on Aaron Million and 

Flaming Gorge Pipeline).  In 2009, MCRG applied for a Clean Water Act Section 404 

permit for the Flaming Gorge Pipeline from the U.S. Army Corps of Engineers, which 

triggered review of the project under the National Environmental Policy Act (NEPA).  

See 33 U.S.C. § 1344 (Clean Water Act Section 404); 74 Fed. Reg. at 11920; Exh. 4 

(Corps News Release).  This version of the Pipeline was substantially similar to the 

                                                            
3  All Exhibit pinpoint citations in this motion are to the PDF page number for each 
Exhibit, as required by 18 C.F.R. § 385.2003(d). 
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current proposal, with one major exception – the hydropower components.  See 74 Fed. 

Reg. at 11920. 

 During the Corps’ scoping process for the 2009 proposal, thousands of comments 

raising concerns and opposing the project were submitted by multiple federal agencies, 

state and local governments, American Indian tribes, water conservation districts, non-

profit organizations, local businesses, and individuals.  Exh. 5 at 5 (Corps Scoping 

Summary Report).  In particular, several commenters questioned the legality and 

feasibility of such a project. 

For example, the U.S. Bureau of Reclamation (Reclamation) told the Corps that 

the proposed diversion – 250,000 acre-feet per year – is not available in the Flaming 

Gorge Reservoir, due to requirements of the Endangered Species Act (ESA) and the 

needs of hydropower generation.  Exh. 6 at 24–25 (Federal Agencies’ 2009 Scoping 

Comments to the Corps); see also id. at 20 (Department of Interior, Central Utah Project 

warning the Corps that the issue of water availability “will likely be hotly disputed as the 

basis for establishing the financial and technical feasibility of the [project]”).  Similarly, 

the State of Wyoming objected to the Pipeline and noted that even in the context of past 

water development projects in the Colorado River basin, this project “is remarkable in 

terms [of] its scope and the sheer amount of water involved.”  Exh. 7 at 2 (States’ 2009 

Scoping Comments to the Corps).  Several Wyoming and Utah counties also raised 

concerns over whether the project was economically feasible given the project’s multi-

billion dollar price tag.   See Exh. 8 at 16–18 (Coalition of Local Governments’ 2009 
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Scoping Comments to the Corps).4  As the National Park Service summarized: “The 

project proponent has not provided evidence that the project is legally and hydrologically 

feasible.”  Exh. 6 at 30.     

Before these concerns were addressed, the Corps terminated its consideration of 

the Flaming Gorge Pipeline on July 14, 2011.  76 Fed. Reg. 43994 (July 22, 2011); Exh. 

10 (Corps Public Notice of Termination).   The Corps explained that the project’s 

purpose was “uncertain and variable,” and “the Corps has spent much time dealing with 

delays on the part of [Million Conservation Resource Group].”  Exh. 11 at 3 (Corps 

Letter to Aaron Million (hereinafter the “Schenk letter”)).  

III. Wyco’s Application To The Commission  
  

Less than two months after the Corps terminated its review of the Pipeline, Mr. 

Million tried his luck with a new agency – the Federal Energy Regulatory Commission.  

On September 1, 2011, Wyco applied to the Commission for a preliminary permit for the 

Flaming Gorge Pipeline, after adding a handful of hydropower components to the 

Pipeline.  76 Fed. Reg. at 65719.  This latest version of the Pipeline includes two pumped 

storage hydroelectric components and five conventional hydropower components, with 

an installed capacity of approximately 550 megawatts (MW).  Id.  

On October 5, 2011, the Commission informed Wyco that its preliminary permit 

application was deficient and that Wyco must provide additional information on the 

project.  Wyco responded on October 13, 2011.  Wyco’s response contains numerous 

                                                            
4  Water from the Flaming Gorge Pipeline would be the most expensive in Colorado 
history.  See Exh. 9 at 48–49 (Honey Creek Res., Economic and Financial Impacts of the 
Proposed Flaming Gorge Pipeline); Western Resource Advocates et al., Motion to 
Intervene in Preliminary Permit Proceedings, P-14263-000, at section III(B)(i) 
(hereinafter “WRA Motion”). 
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inconsistencies and impossibilities.  Exh. 1 ¶¶ 15, 46 (Pflugh Decl.).  However, the 

Commission issued its notice of acceptance of the preliminary permit application on 

October 18, 2011.  76 Fed. Reg. at 65719–20. 

Although the Pipeline now includes hydropower components, Mr. Million has 

reportedly conceded that it would necessarily consume more energy than it could 

generate.  See Exh. 12 at 2 (Billings Gazette article stating: “Although Million said the 

project couldn’t produce more energy that it uses, he said the hydropower could provide a 

valuable offset to its operating costs.”).  This is an obvious conclusion given the 

prodigious power requirements necessary to every year pump 81 billion gallons of water 

over 500 miles, up and down the varied landscape of southern Wyoming and over the 

Continental Divide.  As a result, the Flaming Gorge Pipeline, as proposed to the 

Commission, is still primarily a water supply project.   

 Moreover, the significant environmental impacts and the legal hurdles to this 

project that were raised during the Corps’ review have not changed.  For example, the 

project still requires approximately 250,000 acre-feet per year from the Green River and 

Flaming Gorge Reservoir, an amount Reclamation has already determined is inconsistent 

with ESA requirements and hydropower generation.  Moreover, a key hydroelectric 

component is likely barred by the U.S. Forest Service’s Roadless Rule, the Pipeline is 

inconsistent with several Federal land management plans, and Wyco has already proven 

unable to obtain essential permits from the Corps.   As detailed below, no further studies 

will change the fact that the Pipeline is infeasible and that a license should not – and 

cannot – be issued for this project. 
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INTERESTS OF INTERVENORS 

I. The Conservation Coalition’s Interests  

The Conservation Coalition’s interests in this preliminary permit proceeding are 

in the public interest pursuant to 18 C.F.R. § 385.214(b)(2)(iii), as described below.  

Sierra Club 

The Sierra Club is a national nonprofit organization with over 1.3 million 

members and supporters across the United States and is dedicated to protecting wild 

places, wildlife, clean air, and clean water for current and future generations.  The Rocky 

Mountain (Colorado), Wyoming, and Utah Chapters of the Sierra Club, representing over 

20,000 members, have a long history of public education and advocacy to protect the 

water and public land resources in the Upper Colorado River Basin, including the Green 

River drainage.  In recent years, the Sierra Club has worked with the Interbasin Compact 

Committee to address the gap between current water supplies and future needs and to 

promote water conservation techniques to alleviate the need for new water projects.  The 

Club has worked for decades to protect instream flows, water quality, and riparian and 

upland wildlife habitat throughout the Green River drainage.   

The Sierra Club has a special interest in the Green River drainage, including 

Flaming Gorge Dam and reservoir, and has advocated for responsible management of this 

watershed for many years.  The Pipeline would adversely affect rivers, streams, public 

lands, and wildlife that its members highly value.  Sierra Club members enjoy fishing, 

hunting, hiking, wildlife viewing, and other outdoor activities along the Green River and 

its tributaries, and some depend on the local economy supported by Flaming Gorge 

National Recreation Area. 
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Center for Biological Diversity 

The Center for Biological Diversity (CBD) is a national nonprofit organization 

with 320,000 members and online activists nationwide.  CBD uses science, law, and 

public outreach to protect the lands, waters, and climate that species need to survive.  The 

organization also focuses on protecting endangered species and the habitats upon which 

they depend.  

CBD has an interest in and concern about water projects in the Upper Colorado 

River Basin, including the proposed Flaming Gorge Pipeline.  As proposed, the Pipeline 

would adversely affect habitat for species of concern to CBD and at risk of extinction, 

such as the Colorado pikeminnow, razorback sucker, humpback chub, and bonytail in the 

Green River downstream from Flaming Gorge Dam.  CBD’s staff includes biologists, 

ecologists, and endangered species and climate scientists who can offer expert opinions 

on these impacts.  Many of CBD’s members recreate on the Green and Colorado Rivers 

downstream of Flaming Gorge Dam.  Those activities include but are not limited to 

boating, hiking, camping, bird-watching, and photography.  Many of CBD’s members 

derive happiness and a sense of well-being from natural ecosystems and native species, 

including the endangered fish in the Green River, being protected and sustained rather 

than destroyed. 

Rocky Mountain Wild 

Rocky Mountain Wild (RMW) is a nonprofit organization with 1,750 members in 

Colorado, Utah, Wyoming, New Mexico, California, Texas, and New York, and offices 

in Denver and Durango, Colorado.  RMW’s mission is to stem dramatic losses of native 

species and habitat in Colorado, Utah, and Wyoming.  RMW is dedicated to the 
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conservation and recovery of native species and ecosystems across this region.  To 

further its goal to protect imperiled species and prevent their extinction, the organization 

participates in administrative processes, legal actions, public outreach, organizing, and 

education.  RMW’s staff collectively has over 100 years of conservation experience and 

has helped protect over two million acres of wildlife habitat.  This staff includes 

biologists, policy experts, legal analysts, geographers, and mapping specialists.  RMW’s 

members engage in fishing, wildlife viewing, hiking, and boating on the rivers and 

streams of the Upper Colorado River Basin.  

Save the Poudre: Poudre Waterkeeper 

Save the Poudre: Poudre Waterkeeper (STP) is a nonprofit organization based in 

Fort Collins, Colorado, with 6,000 supporters in northern Colorado and beyond.  STP is 

dedicated to restoring the Cache la Poudre and other rivers, including the Colorado.  

Having commented on proposed water projects such as the Windy Gap Firming Project, 

the Halligan and Seaman project, and the Flaming Gorge Pipeline when it was before the 

U.S. Army Corps of Engineers, STP brings a breadth of experience with large water 

projects to the permitting proceeding.  STP has also worked extensively to combat the 

harmful effects that would result from the proposed Northern Integrated Supply Project 

(NISP).  Some NISP participants propose to use water from the Flaming Gorge Pipeline 

in Fort Collins and northern Colorado, and Wyco has publicly stated that Pipeline water 

could be used to fill NISP's proposed Glade Reservoir.  STP advocates for conserving 

and improving the efficiency of existing water resources so that these large-scale water 

diversion projects, such as the Flaming Gorge Pipeline, are unnecessary.  STP sponsors 

scientific and socio-economic studies that will play a critical role in defining healthy 
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rivers as the centerpiece of the regional economy and in protecting Colorado’s rivers for 

future generations.  The Flaming Gorge Pipeline would directly and adversely affect 

STP’s members’ interests in protecting these rivers. 

Biodiversity Conservation Alliance 

The Biodiversity Conservation Alliance (BCA) is a nonprofit organization based 

in Laramie, Wyoming, with 4,250 members and supporters.  BCA’s mission is to protect 

wildlife and wild places, including the rivers of southern Wyoming and Colorado.  BCA 

focuses on entire ecosystems as well as individual species, particularly species that are in 

need of immediate conservation help but do not have a high public profile.  BCA 

conducts fieldwork and other analyses to identify these sensitive species and their habitat, 

including in areas the Flaming Gorge Pipeline would adversely affect.  Specifically, BCA 

has extensive experience researching and protecting the greater sage grouse, whose 

habitat may be harmed by the Pipeline as proposed.  In addition, BCA’s members 

recreate in the Upper Colorado River Basin through fishing, hiking, and wildlife viewing. 

Wyoming Outdoor Council 

The Wyoming Outdoor Council (WOC) is a nonprofit organization based in 

Lander, Wyoming, with approximately 1,450 members both in and outside of Wyoming.  

Wyoming residents founded WOC to conserve the state’s wildlife and protect its air, 

water, and land, including healthy vegetation and productive soils, by promoting sound 

natural resources policies.  To meet this mission, WOC works closely with state and 

federal agencies and elected officials and collaborates with diverse partners, including 

hunting, fishing, conservation, recreation, education, faith-based, and labor groups.  The 

Flaming Gorge Pipeline would adversely affect WOC’s members, who regularly engage 
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in wildlife viewing, outdoor recreation, scientific study, and other activities in southern 

Wyoming, both at Flaming Gorge Reservoir and on public lands that the Pipeline would 

cross. 

Citizens for Dixie’s Future 

Citizens for Dixie’s Future (CDF) is a nonprofit organization based in Hurricane, 

Utah, with 1,900 supporters.  CDF is dedicated to protecting natural resources and quality 

of life in Utah through smart-growth planning.  CDF represents the public interest by 

creating a local voice to protect water resources, recreation, wildlife, and scenic open 

spaces.  CDF supporters live, recreate, and own businesses in areas that depend on the 

Colorado River System in eastern Utah.  Because the Flaming Gorge Pipeline would 

adversely affect this region, CDF has a direct interest in the permitting proceeding. 

Glen Canyon Institute 

The Glen Canyon Institute (GCI) is a nonprofit organization with an office in Salt 

Lake City, Utah.  GCI addresses water and natural resource management issues in the 

Colorado River Basin on behalf of its 1,500 members and supporters.  In particular, GCI 

is concerned about impacts associated with the loss of ecological integrity in Glen 

Canyon and the Grand Canyon, and the Colorado River Basin of which they are a 

part.  GCI has extensive experience participating in environmental reviews for water 

projects affecting the Colorado River System.  The Flaming Gorge pipeline’s water 

withdrawals would adversely affect the Green and Colorado River ecosystems 

downstream from the dam, including Glen Canyon National Recreation Area and Grand 

Canyon National Park.  GCI has members in all of the Colorado River Basin states and 
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its members have an interest in the sustainable management of the water resources and 

ecosystems of the Colorado River System.  

Living Rivers: Colorado Riverkeeper 

Living Rivers is a nonprofit organization based in Moab, Utah, next to the 

Colorado River.  Living Rivers represents 300 members in the United States and sustains 

networks with 200 nonprofit organizations.  Since its inception, Living Rivers has been 

engaged in advocating for responsible management of the Colorado River System.  

Living Rivers was designated as the Colorado Riverkeeper in 2002 by the Waterkeeper 

Alliance, comprised of 200 affiliate “Waterkeepers” on six continents.  Living Rivers’ 

trustees, partners, and members live, work, and recreate on the Colorado Plateau and 

stretches of the Green and Colorado Rivers that the Flaming Gorge Pipeline would 

directly affect.  Living Rivers has a substantial interest in assuring that federal and state 

regulatory agencies study and consider potential environmental and financial impacts, as 

well as engineering feasibility, for projects affecting the Colorado River.  Because 

demand for Colorado River water is already over-allocated, the Pipeline’s additional 

water diversion would adversely affect Living Rivers members’ interests.  Living Rivers 

is also concerned that climate change will further diminish the Colorado River water 

supply, worsening the harmful impact of the Pipeline on eastern Utah. 

Utah Rivers Council 

The Utah Rivers Council (URC) is a nonprofit organization based in Salt Lake 

City, Utah, with approximately 1,500 members throughout the state.  URC protects 

Utah’s rivers and clean water sources for today’s citizens, future generations, and 

wildlife.  The organization implements this mission through grassroots organizing, direct 
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advocacy, research, education, community leadership, and litigation on behalf of rivers 

and the public.  URC members frequently fish, raft, hike, camp, swim, and enjoy fish and 

wildlife at Flaming Gorge, Lake Powell, the Green River, the Colorado River, and other 

locations that the project may impact.  URC and its members are particularly concerned 

about impacts to the Green River and Colorado River systems, including, among other 

areas, Red Creek, Gates of Lodore, Dinosaur National Monument, fisheries of the Yampa 

and Price Rivers, and Desolation, Stillwater, Labyrinth, Cataract, and Westwater 

Canyons. 

II. The Conservation Coalition’s Intervention Is In The Public Interest  
 
Pursuant to 18 C.F.R. § 385.214(b)(2)(iii), intervention by the Conservation 

Coalition is in the public interest.  The Conservation Coalition represents a cross-section 

of interests with offices and members located throughout the Upper Colorado River 

Basin, particularly the sub-basins of the Green, Colorado, and Laramie Rivers, and other 

rivers affected by this Pipeline.  The Conservation Coalition has specific interests in 

protecting, restoring, and enjoying these rivers and streams and the fish, wildlife, and 

plants that depend on them.  These organizations also have specific interests in protecting 

wildlands, wetlands, and other wildlife habitat along the proposed Pipeline’s route 

through southern Wyoming.  Their members use and enjoy these areas for recreation and 

aesthetic enjoyment, including boating, fishing, hunting, camping, biking, photography, 

wildlife viewing, and enjoyment of the outdoors.  Many members rely on these 

waterways and wetlands for their recreational, scientific, educational, conservation, and 

economic interests.  The Flaming Gorge Pipeline would directly affect these interests.  

No other party will adequately represent these same interests.  
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In addition, Sierra Club, Citizen’s for Dixie’s Future, Glen Canyon Institute, 

Living Rivers: Colorado Riverkeeper, and Utah Rivers Council have special knowledge 

regarding Commission permitting proceedings, hydropower development, and water 

pipeline impacts because they intervened in the Lake Powell Pipeline preliminary permit 

and licensing proceedings (Project No. P-12966-001).  The Lake Powell Pipeline, like the 

Flaming Gorge Pipeline, involves a large water supply pipeline in the Upper Colorado 

River Basin, hydropower development, and multiple federal agencies, led by the 

Commission.  Moreover, the project has similar adverse effects on fish, wildlife, and 

plants, including endangered species and their habitats, water availability, and recreation 

on the Colorado River and surrounding public lands.  These groups and their members 

have developed knowledge and relevant experience regarding water pipeline and 

hydroelectric projects that will benefit the public interest in the Flaming Gorge Pipeline 

proceedings.   

The Conservation Coalition will actively participate in this preliminary permitting 

process and in any subsequent licensing proceeding to ensure the protection of the Green 

River, adequate stream flows in the Upper Colorado River Basin and southern Wyoming, 

and protection of the fish, wildlife, and plant species that depend on these flows and other 

wetlands.  This participation will lead to more informed decision making, develop a more 

complete record, and be in the public interest.  Accordingly, the Conservation Coalition 

organizations request intervention on behalf of themselves and their members. 

LEGAL BACKGROUND 

The Federal Power Act (FPA) governs private hydropower projects on federal 

land.  16 U.S.C. § 797(e).  The overarching purpose of the FPA is to promote balanced 



 
MOTION TO INTERVENE BY SIERRA CLUB, ET AL. 
REGIONAL WATER SUPPLY PROJECT PRELIMINARY PERMIT, P-14263-000 17 

and responsible hydropower development.  The FPA requires the Commission to weigh 

the power generation and developmental goals of a project against impacts to fish, 

wildlife, recreation, and other resources before issuing a license.  Id.; Udall v. Fed. Power 

Comm’n, 387 U.S. 428, 450 (1967); Am. Rivers v. Fed. Energy Regulatory Comm’n, 

201 F.3d 1186, 1191 n.6 (9th Cir. 2000); Symbiotics, LLC, 99 FERC ¶ 61,100, at 61,417 

(2002). 

The FPA also authorizes the Commission to issue preliminary permits for 

potential hydropower projects.  16 U.S.C. § 798; 18 C.F.R. § 4.80.  According to the 

Commission, the “purpose of a preliminary permit is to encourage hydroelectric 

development” by providing a permittee a first-in-time right to file a license application to 

construct and operate a hydropower project while the permittee determines the feasibility 

of the project and prepares the license application.  Mt. Hope Waterpower Project LLP, 

116 FERC ¶ 61,232, at ¶ 4 (2006).   

The Commission has discretion to determine whether to issue a preliminary 

permit.  Preliminary Permits for Wave, Current, and Instream New Technology 

Hydropower Projects (Docket No. RM07-08-000), at 3 n.9 (Feb. 15, 2007) (“[N]othing in 

the FPA requires the Commission to issue a preliminary permit; whether to do so is a 

matter solely within the Commission’s discretion.”).  Although the Commission’s general 

policy is to defer analysis of a project’s impacts until the later licensing proceedings, the 

Commission has discretion to deny a preliminary permit application at any time, so long 

as “it articulates a rational basis for denial.”  Symbiotics, 99 FERC ¶ 61,100, at 61,417 

n.13; see also Mt. Hope Waterpower Project, 116 FERC ¶ 61,232, at ¶ 4 (“We may, 

however, make exceptions to established policies if we articulate a rational basis for 
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doing so, and we have recently done so with regard to issuance of preliminary permits in 

other proceedings.”).  

The Commission has exercised this discretion on a number of occasions.  For 

example, the Commission will deny a preliminary permit application when there is a 

legal bar that would prevent the Commission from granting a license for the project.  See, 

e.g., Energie Group, LLC v. Fed. Energy Regulatory Comm’n, 511 F.3d 161, 164 (D.C. 

Cir. 2007); Seneca Nation of Indians, 134 FERC ¶ 62,148, at 64,246 (2011); Appalachian 

Rivers Res. Enhancement, LLC, 113 FERC ¶ 62,100, at 64,288 (2005).   

The Commission has also denied permits where it found that the proposed project 

– or further study of the proposed project – would be contrary to the public interest.  See, 

e.g., Stillaquamish River Hydro, 40 FERC ¶ 62,207, at 63,356 (1987) (proposed project 

not in the public interest because it would interfere with military communications and 

threaten national security); see also Mt. Hope Waterpower Project, 116 FERC ¶ 61,232, 

at ¶¶ 5, 12, 13, 15–17 (public interest served by denying preliminary permit to allow 

competition).   

The public interest can be implicated – and undermined – in several ways. The 

Commission has denied a preliminary permit as contrary to the public interest where the 

“information already available indicates no license will result.”  Energie Group, 511 F.3d 

at 164.  For example, in Symbiotics, L.L.C. v. Federal Energy Regulatory Commission, 

110 F. App’x 76, 81 (10th Cir. 2004), the Commission denied a preliminary permit 

because a prior environmental analysis determining a project was not appropriate for that 

site was “analogous” to a legal barrier and indicated no license would likely result.   
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Similarly, the public interest is undermined where an applicant demonstrates a 

lack of “fitness” for a license, based on a prior history of delay or noncompliance with 

Commission orders.  See, e.g., Energie Group, 511 F.3d at 164 (“In deciding whether to 

grant a permit, FERC . . . has discretion to consider the fitness of the applicant.”); 

Appalachian Rivers Res. Enhancement, 113 FERC ¶ 62,100, at 64,288 (applicants are 

generally deemed unfit when there is an “unsatisfactory compliance record as a licensee 

or exemptee”); see also Pac. Energy Res., LLC, 128 FERC ¶ 62,154, at 64,460 (2009) 

(denying preliminary permit application because applicant failed to pursue the specific 

project at issue with “due diligence and good faith”); Ebb Lake Mut. Elec. Co., 44 FPC 

1160, 1161–62 (1970) (denying preliminary permit application when applicant was 

insufficiently responsive to Commission requests for additional information).  As with all 

denials of preliminary permits, FERC’s purpose in evaluating the applicant’s history is to 

avoid tying-up hydropower sites and wasting the valuable staff time and resources of the 

Commission.  See, e.g., Pac. Energy Res., 128 FERC ¶ 62,154, at 64,460. 

ARGUMENT AND STATEMENT OF POSITION 

I. The Commission Should Deny Wyco’s Preliminary Permit Application  
 

The Commission should not be drawn into serving as the lead agency for a project 

that is (1) primarily a water supply project, and (2) unlikely to be licensed.  The Pipeline 

proposes to take more water than Reclamation has previously found can be removed and 

still protect endangered fish species downstream, it will drain a massive amount of water 

from the Green River and affect the fish, wildlife, and recreation downstream of Flaming 

Gorge Dam, it crosses an Inventoried Roadless Area, two National Wildlife Refuges, and 

a Federal Game Refuge, and it will require Clean Water Act permits from an agency that 
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has already terminated its review of the Pipeline without granting such a permit.  As a 

result, there are substantial legal and policy barriers in place that will make this Pipeline 

extremely unlikely to be licensed.  Accordingly, the Commission should deny Wyco’s 

preliminary permit application for the Flaming Gorge Pipeline. 

A. The Commission Is Not The Appropriate Lead Agency For This 
Pipeline   

 
As detailed above, the proposed Pipeline is a water supply project that would 

consume more energy than it could possibly generate.  Indeed, Wyco’s president has 

publicly stated that a net increase in power generation is “not realistic in any scenario.”  

Exh. 12 at 2.  No further studies by Wyco on the feasibility of the project will change the 

topography of the route between Flaming Gorge Reservoir and Colorado’s Front Range, 

which necessarily makes this project a net energy loser.5 

Because the Pipeline is primarily a water supply project, other agencies have far 

more authority over the fate of this project than the Commission.  See 76 Fed Reg. at 

65719 (“[C]onstruction of substantial parts of this proposed pipeline may require permits 

from other federal agencies.” (emphasis added)).  Indeed, as noted above, the hydropower 

components may comprise as little as 5% of the footprint of the Pipeline and associated 

reservoirs, and the pipeline can go forward without the hydropower components.  Exh. 1 

¶ 54 (Pflugh Decl.).  The fate of this project, therefore, is in the hands of other agencies.  

For example, Reclamation has jurisdiction over the diversions from Flaming Gorge 

Reservoir and National Recreation Area, and the Corps has jurisdiction over all impacts 

to “waters of the United States.”  See Exh. 6 at 24; 33 U.S.C. § 1344.  Either of these 

                                                            
5  See also Exh. 1 ¶ 42 (Pflugh Decl.); WRA Motion at section III(C)(i) (providing 
overview of the energy consumption and production capacities of the Pipeline). 
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agencies would be more appropriate as the lead agency than the Commission because 

they have more extensive jurisdiction over the project and more experience with water 

diversions.  See 40 C.F.R. § 1501.5 (listing factors for determining lead agency, 

including the magnitude of involvement and expertise regarding the environmental 

effects); Consolidated Salmonid Cases, 688 F. Supp. 2d 1013, 1022 (E.D. Cal. 2010) 

(“Reclamation, as the federal project operator, with extensive experience evaluating the 

environmental impacts of water deliveries, is the more appropriate agency to bear the 

NEPA burden” in a case regarding water diversions).6   

However, Wyco has not pursued the requisite approvals from these agencies, 

except for the aborted process with the Corps.  As a result, if Wyco takes the next step 

and applies for a license, the Commission’s ensuing review of the proposal under NEPA 

must be of the whole project, not simply the hydropower elements.  Nat’l Wildlife Fed. v. 

Fed. Energy Regulatory Comm’n, 912 F.2d 1471, 1478 (D.C. Cir. 1990) (NEPA review 

must “focus on the impact of the particular proposal at issue”); San Juan Citizens 

Alliance v. Stiles, 654 F.3d 1038, 1043 (10th Cir. 2011) (noting that EIS studied the 

entirety of a single proposal); see also 40 C.F.R. 1502.3 (2011) (agency must prepare an 

EIS for every proposal).  Accordingly, the Commission should deny the preliminary 

permit and encourage Wyco to first seek approvals from the agencies with jurisdiction 

over the vast majority of the Pipeline.  

 

  

                                                            
6  Many more agencies have jurisdiction over aspects of the Pipeline and must issue 
permits or approvals for the Pipeline to be constructed.  A non-exhaustive list of these 
permits is attached as Exh. 13. 
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B. The Flaming Gorge Pipeline Is Unlikely To Ever Be Licensed 

The Commission should also deny the preliminary permit because exploration of 

the Pipeline is a waste of time and resources.  As set forth below, there are a series of 

legal hurdles before this Pipeline could be approved or licensed, many of which appear 

insurmountable. 

1. Wyco’s Proposed Diversions Are Inconsistent With ESA 
Requirements  

 
The Pipeline is inconsistent with Reclamation and other agencies’ Endangered 

Species Act (ESA) obligations.  First, the diversions from the Green River and Flaming 

Gorge Reservoir are far greater than the amount Reclamation has previously stated can be 

removed consistent with its ESA obligations.  Second, approval of these diversions would 

upend decades of work and more than $200 million spent attempting to recover the four 

endangered fish species downstream.  

a. The Pipeline Would Take 50% More Water Than 
Reclamation Has Stated Is Available For ESA 
Compliance And Hydropower Generation 

 
The Commission should deny the preliminary permit because – according to 

Reclamation’s prior findings – Wyco’s proposed diversions for the Pipeline would make 

it impossible to meet both the Dam’s hydropower needs and ESA requirements.  See, 

e.g., Energie Group, 511 F.3d at 164; Seneca Nation of Indians, 134 FERC ¶ 62,148, at 

64,246.  As such, Reclamation and U.S. Fish and Wildlife Service (FWS) approval of the 

Pipeline is impossible. 

The Green River system downstream of Flaming Gorge Dam in Colorado and 

Utah is home to four fishes listed as “endangered” under the ESA: the Colorado 

pikeminnow, humpback chub, razorback sucker, and bonytail.  Exh. 14 at 18, 24 (Muth et 
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al.); Exh. 15 at 5 (Flaming Gorge Dam BO).7  In 1994, FWS designated portions of the 

Green and the Colorado Rivers, including downstream of the confluence of the two 

rivers, as “critical habitat” for these fishes.  59 Fed. Reg. 13374 (Mar. 21, 1994).  As 

such, these stretches of river have been deemed “essential” to the species’ recovery under 

the ESA.  See 16 U.S.C. § 1532(5)(A). 

Reclamation must release specific flows over Flaming Gorge Dam in order to 

comply with section 7 of the ESA, id. § 1536(a)(2), as set forth in FWS’s 2005 Biological 

Opinion and Reclamation’s 2005 Final Environmental Impact Statement and 2006 

Record of Decision (ROD) on Dam operations.  See Exh. 15 (Flaming Gorge Dam BO); 

Exh. 16 at 17 (Flaming Gorge Dam EIS); Exh. 17 at 4 (Flaming Gorge Dam ROD) 

(Reclamation’s adoption of these flows); see also Exh. 14 at 28–66 (Muth et al. 

discussing scientific basis for flows).  The flows are designed to vary from year to year 

and during the course of each year, depending on the season and on precipitation, in order 

to mimic the historic patterns in the Green River system and protect and restore the 

habitat for these fishes.  Exh. 15 at 10–11 (Flaming Gorge Dam BO); Exh. 14 at 28–32 

(Muth et al.).  If Reclamation fails to release the flows required in the 2006 ROD and the 

2005 Biological Opinion, Reclamation will be in violation of the ESA.   

Approval of the Pipeline would cause just such a violation.  In a 2007 estimate 

responding to MCRG’s proposal to the Corps, Reclamation found that at most, 165,000 

acre-feet of water could be removed each year from the Reservoir and still allow the Dam 

to continue its power operations and meet its ESA obligations.  Exh. 18 at 2 (Letter from 

                                                            
7  This system “is one of the last remaining strongholds” for these fishes and “is 
considered vital to [their] recovery.”  Exh. 14 at 28 (Muth et al.). 
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Reclamation to Upper Colorado River Commission).8  The Flaming Gorge Pipeline’s two 

diversions, totaling approximately 250,000 acre-feet per year, would take approximately 

50% more than this limit.  While only one diversion would come directly from the 

Reservoir, the 165,000 acre-feet per year limit applies to both.  As Reclamation 

explained, “[The] diversion of ANY amount of water out of the Green River in Wyoming 

will affect inflows to Flaming Gorge Reservoir, which in turn will affect the quantity of 

water available from the reservoir itself.”  Exh. 6 at 24 (emphasis in original). 

Moreover, the amount of water available in the Reservoir is undoubtedly much 

smaller.  Reclamation made clear in its estimate that the figure was only “preliminary.”  

Id. at 25; see also Exh. 31 at 13 (Reclamation Comments to the Commission on the 

Pipeline).  In addition, it was never reviewed or approved by scientists in the Recovery 

Program, and it is now nearly five years old and could not account for the new diversions 

over that time.  More importantly, Reclamation did not include the anticipated impacts 

from climate change.  The Upper Colorado River Basin is heavily dependent on 

snowpack, which is expected to decrease as temperatures continue to warm.  See Exh. 6 

at 6; Exh. 19 at 17–40 (Reclamation SECURE Report); Exh. 20 passim (Gray & 

Anderson); Exh. 21 at 7 (Christensen & Lettenmaier).  While the Green River is not as 

dependent on snowpack as other rivers, less snow in the Basin will likely mean less water 

in the tributaries to the Green downstream of the Dam, which will deplete the Green as 

                                                            
8  As FWS has noted, it is not simply the volume of water removed that would affect 
the Dam’s required flows; Reclamation must also have the flexibility to vary the flows 
during particular seasons and from year to year, which diminishes the chance even further 
that removing 250,000 acre-feet per year could be consistent with the ESA compliance.  
Exh. 6 at 5 (“[S]imply meeting the minimum recommended flows in all years is not 
adequate for recovery of the endangered fishes.”); Exh. 31 at 5 (same); Exh. 14 at 28–32 
(Muth et al.). 
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well.  See Exh. 6 at 6 (FWS comments to Corps discussing anticipated climate change 

impacts to Basin); id. at 41–42 (EPA comments to Corps listing recent climate change 

studies relevant to Basin); id. at 25 (Reclamation commenting to Corps that “[a]nalysis in 

the EIS will need to include the potential effects of climate change on the water supply 

for the project”).  Thus, there is simply not enough water to allow the Pipeline’s 

diversions.9  

Even without any new data since 2007, Reclamation has determined that 250,000 

acre-feet is simply not available for hydropower generation consistent with the ESA.  

Accordingly, it is impossible for a license to issue for this project.  See, e.g., Energie 

Group, 511 F.3d at 164. 

b. The Pipeline Would End Two Decades Of Endangered 
Fish Recovery Efforts In The Upper Colorado River 
Basin 

 
Approving the Pipeline would not only cause Reclamation to violate the ESA, it 

would upend the entire Recovery Program for these fishes in the Upper Colorado River 

Basin.  The Recovery Program – formally called the “Upper Colorado River Endangered 

Fish Recovery Program” – was formed in 1987 by FWS, Reclamation, the Western Area 

Power Administration, Colorado, Utah, and Wyoming, and now includes Upper Colorado 

River Basin water users, environmental organizations, and the Colorado River Energy 

Distributors Association.  Exh. 15 at 8 (Flaming Gorge Dam BO).  The Recovery 

Program is supposed to provide both for recovery of the four endangered fishes in the 

                                                            
9  There are several other reasons, in addition to ESA water requirements, that the 
water required by Wyco is not physically or legally available.  See, e.g., Exh. 6 at 20–21, 
30 (Park Service and Department of Interior questioning whether 250,000 acre-feet of 
water is available for appropriation under relevant state water laws); WRA Motion at 
section III(B)(ii) (discussing how the Pipeline violates Colorado water law’s prohibition 
against speculation). 



 
MOTION TO INTERVENE BY SIERRA CLUB, ET AL. 
REGIONAL WATER SUPPLY PROJECT PRELIMINARY PERMIT, P-14263-000 26 

Upper Colorado River Basin and allow for new water depletions from the Basin.  Id.; 

Exh. 14 at 18 (Muth et al.).  Federal and State agencies have spent more than $200 

million on this Program since its inception.  Ex. 22 at 10 (2010–2011 Highlights of 

Recovery Program). 

One of the key elements of this Program is the fish flow requirements in the 2005 

Biological Opinion and 2006 ROD on Flaming Gorge Dam’s releases.  Exh. 23 at 3 

(FWS Letter to Utah); Exh. 15 at 8 (Flaming Gorge Dam BO stating Dam flows a “high 

priority” element to recovery of endangered fishes).  Projects across the Basin rely on 

these Dam releases to compensate for the impacts of their own depletions.  And if 

Reclamation cannot release the required flows, water users across the Basin would have 

to find a different means of protecting these species – a feat that may be impossible.   

First, Reclamation and FWS would be required to re-consult on Dam operations 

and find a new solution that would comply with the ESA, possibly requiring changes in 

hydropower generation to avoid driving the fish species closer to extinction.  See 50 

C.F.R. § 402.16(b), (c). 

Second, many ongoing projects would have to undergo new consultations, 

potentially stopping them in the meantime.  See id. (requiring re-consultation under 

certain circumstances).  This would be a monumental task: since 1998, FWS has 

consulted on 1,993 projects depleting water from the Upper Colorado River Basin.   Exh. 

24 at 2 (summary of section 7 consultations).  FWS would also likely have to re-consult 

on several biological opinions on major river systems, including the Yampa, Gunnison, 

and Duchesne, because they too rely on Flaming Gorge Dam flows.  See Exh. 6 at 5 
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(FWS comments to Corps); Exh. 25 (Gunnison, 15-mile, and Duchesne Biological 

Opinions). 

Third, new water depletions would come to a halt while FWS scrambled to find a 

new method to compensate for the loss of these flows and protect the endangered fish 

species. 

Federal and state agencies that have spent more than $200 million over the last 

two decades attempting to recover these fishes and allow for increased water depletions 

are unlikely to approve a project that would destroy these efforts and threaten the fate of 

four endangered fishes.  Accordingly, the Commission should deny this preliminary 

permit. 

2. The Pipeline Is Likely To Be Blocked By The Roadless Rule 

The Pipeline is also unlikely to be licensed because it may be barred by the Forest 

Service’s 2001 Roadless Rule.  See 66 Fed. Reg. 3244 (Jan. 12, 2001) (to be codified at 

36 C.F.R. §§ 294.10–.14); see also Wyoming v. U.S. Dep’t of Agric., --- F.3d ----, Nos. 

08-8061, 09-8075, 2011 WL 5022755, at *48 (10th Cir. Oct. 21, 2011) (upholding the 

2001 Roadless Rule).10  The Roadless Rule generally prohibits road construction and 

reconstruction in Inventoried Roadless Areas (IRAs) identified by the Forest Service.  

See 66 Fed. Reg. at 3244, 3272.  There are only a handful of limited exceptions to the 

Roadless Rule’s prohibition on road construction, such as when roads are needed for 

                                                            
10  A nationwide, permanent injunction currently prohibits the U.S. Forest Service 
from approving any project that would violate the Roadless Rule.  Cal. ex rel. Lockyer v. 
U.S. Dep’t of Agric., 575 F.3d 999 (9th Cir. 2009) (affirming District Court injunction 
ruling).  While a conflicting injunction was issued by the District Court for the District of 
Wyoming in 2008, the Tenth Circuit recently reversed that decision, upheld the Roadless 
Rule, and ordered that the Wyoming injunction must be vacated.  Wyoming, 2011 WL 
5022755, at *48.  The Tenth Circuit’s mandate vacating the Wyoming injunction is 
expected to become effective shortly. 
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public health and safety reasons, environmental remediation and restoration actions, to 

access mineral leases existing prior to promulgation of the Rule, or if “a road is needed . . 

. as provided for by statute or treaty.”  66 Fed. Reg. at 3272–73; 36 C.F.R. § 294.12(b).  

The Roadless Rule on its face contains no provision explicitly exempting roads needed to 

construct or operate hydropower projects.  See id. 

Nonetheless, Wyco’s proposal relies on road construction in an IRA.  According 

to the preliminary permit application, the embankment of the upper reservoir of the Lake 

Hattie pumped storage component and associated access roads would be located in the 

Sheep Mountain IRA west of Laramie, Wyoming.  Wyco Prelim. Permit Application at 

15; Exh. 1 ¶ 23 (Pflugh Decl.).11  The Forest Service is unlikely to approve a project in 

this IRA.  See Energie Group, 511 F.3d at 164. 

  

                                                            
11  The Sheep Mountain IRA encompasses over 17,000 acres surrounding Sheep 
Mountain in the Medicine Bow National Forest.  Exh. 26 (Forest Service Resource 
Mgmt. Plan for Medicine Bow-Routt Nat’l Forest). 
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3. The Project Would Be Inconsistent With Management Plans 
For National Forests And National Wildlife Refuges  

 
The Pipeline is also unlikely to be constructed because it would be inconsistent 

with numerous federal land management plans and protected areas.  The FPA states that 

the Commission shall issue a license within any reservation of the United States only if it 

finds that the project will not interfere or be inconsistent with the purpose of the 

reservation.  16 U.S.C. § 797(e). 

Here, the Forest Service commented to the Commission that the Pipeline – and 

any feasibility studies conducted under a preliminary permit – “appear[s] to be in direct 

conflict with existing management standards.”  Exh. 27 at 9 (Forest Service Comments to 

the Commission on the Pipeline) (emphasis added).  Although Wyco’s planned route 

through Wyoming – and the upper reservoir for the Lake Hattie pumped storage 

component – goes through the Medicine Bow-Routt National Forest, the Forest Plan 

prohibits new electric sites and utility corridors.  Id.  In addition, within the Forest, the 

proposed Pipeline crosses Sheep Mountain Federal Game Refuge (FGR).  The 

designation of the Sheep Mountain FGR Primitive Area states that “the only permanent 

improvements in the area” will be the trail system as it existed in 1932, and “[t]he 

construction of reservoirs for the impounding of water will not be encouraged.”  Id. at 8.  

As a result, the Forest Service is unlikely to issue the necessary permits for the Pipeline 

because its approval of any project that is inconsistent or in direct conflict with a Forest 

Plan could only occur after an amendment to the plan.  See id. at 8–9. 

Similarly, the Pipeline would also cross and potentially conflict with two National 

Wildlife Refuges along its route in Wyoming: Mortensen Lake and Hutton Lake National 

Wildlife Refuges, both located outside Laramie.  Mortensen Lake contains the last known 
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breeding populations of the Wyoming Toad, an endangered species thought extinct until 

the discovery of toads at the lake in 1987.  Exh. 28 at 21 (FWS Comprehensive 

Conservation Plan for Bamforth, Hutton Lake, and Mortenson Lake NWRs).12  The 

management plan for these refuges requires that “[n]o action that the Service or public 

takes may conflict” with the purpose of the Refuges to protect the Wyoming Toad and 

other wildlife.  Id. at 9, 21.  The Pipeline would likely do exactly that, however, as it 

appears to cross – and would require construction and other infrastructure – on both 

refuges. 

In addition, the reduction in releases from Flaming Gorge Dam that would result 

from the Pipeline would harm important habitat for fish and wildlife protected by two 

downstream national wildlife refuges.  On the Green River, the FWS-managed Ouray and 

Browns Park national wildlife refuges are critical components of the Upper Colorado 

River Basin ecosystem and provide vital habitat for wildlife, fish, and plants.  See, e.g., 

Exh. 29 at 5 (FWS Comprehensive Conservation Plan for Ouray NWR).  They both rely 

on Reclamation to release flows in compliance with Reclamation’s 2006 ROD.  For 

example, in Ouray National Wildlife Refuge in Utah, FWS depends on Green River 

flows to adequately flood important wetlands and critical floodplain habitat for 

                                                            
12  The Pipeline would cause many additional impacts not detailed here that raise 
serious questions about its feasibility.  For example, the Pipeline would cross more than 
50 miles of sage grouse habitat in Wyoming that the state specifically set aside in order to 
conserve the sage grouse and avoid having the bird listed under the ESA, which would 
set in motion another set of requirements.  Exh. 1 ¶ 24 (Pflugh Decl.).  In addition, 
Wyco’s proposed reservoirs raise significant concerns: (1)  Wyco’s proposed site for 
Cactus Hill reservoir is just one mile from a proposed uranium mining site and overlaps 
with rapidly developing oil and gas fields and hydraulic fracturing (“fracking”) 
operations, raising significant water quality concerns; and (2) the proposed “Terminus 
Reservoir” would require flooding of the wetland habitats in Fountain Creek.  Id. ¶¶ 44, 
46.  These impacts and others are described in more detail in the declaration of Doug 
Pflugh, Exh. 1. 
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endangered fish.  See id. at 5, 16, 17, 19.  In Browns Park National Wildlife Refuge in 

Colorado, FWS is trying to restore the river to pre-dam conditions.  Exh. 30 at 8 (FWS 

Comprehensive Conservation Plan for Browns Park NWR).  The Pipeline’s diversions – 

rendering the Dam’s required releases impossible and depleting the Green’s flows 

substantially – would make both of these goals impossible.  Moreover, the Pipeline’s 

diversions would be inconsistent with a FERC-recognized 1986 FWS comprehensive 

plan, called the North American Waterfowl Management Plan, such that a license for the 

project would be contrary to section 10(a) of the Federal Power Act.  16 U.S.C. § 803(a) 

(the Commission must consider the extent to which a project is consistent with a 

comprehensive plan). 

Again, the agencies with jurisdiction over these areas – here, FWS and the Forest 

Service – are unlikely to give their required approvals.  Moreover, it is not in the public 

interest, nor consistent with the FPA, to explore the feasibility of a project that, on its 

face, would be in direct conflict with the protective purpose and management plans of a 

National Forest, a Federal Game Refuge and at least two, and perhaps four, National 

Wildlife Refuges. 

4. The Corps’ Termination Of The Flaming Gorge Pipeline 
Indicates Wyco Is An “Unfit” Applicant 

A permit is also not in the public interest because Wyco’s president demonstrated 

a lack of due diligence and repeatedly failed to meet agency deadlines and requirements 

for a nearly identical project.  See Pac. Energy Res., 128 FERC ¶ 62,154, at 64,460; 

Appalachian Rivers Res. Enhancement, 113 FERC ¶ 62,100, at 64,288.  Indeed, these 

failures are apparently the reason Wyco has applied to the Commission; the Corps 

terminated its review of an earlier version of the Pipeline.  The Corps cited MCRG’s 
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failure to provide a sufficient “purpose and need for the [project],” its two stop-work 

requests, and its repeated failure to meet deadlines.  Exh. 11 at 2–3 (Schenk Letter); see 

also Energie Group, 511 F.3d at 162–63 (Commission considers whether the 

management or shareholders of the applicant company have previously headed other 

entities that failed to comply with deadlines and order).  As the Corps explained in a 

letter mailed to Mr. Million: 

Since the start of the EIS process, the Corps has spent much time 
dealing with delays on the part of [Million Conservation Resource Group].  
As per regulations, the Corps has designated a single staff person to 
orchestrate a multitude of tasks, and we simply cannot continue to devote 
staff resources to a project with an uncertain and variable project purpose.  
The Corps is also guided by regulations found at 33 CFR 325.2(d)(5) to 
allow applicants sufficient time to respond to requests, not to exceed 30 
days, unless justifiable reasoning for more time is provided.  We have 
been more than accommodating in that regard. 
 

Exh. 11 at 3 (emphases added).  There is no evidence that this pattern will change in front 

of the Commission. 

Indeed, Wyco’s preliminary permit application and response to the deficiency 

notice show a similar pattern.  These documents have numerous inconsistencies, similar 

to the lack of responsiveness that prompted the Corps to terminate its review of the 

project.  See id. at 2–3 (noting that Million Conservation Resource Group was not 

sufficiently responsive to requests for updates and more definite information).  To the 

extent that Wyco’s response to the Commission’s notice of deficiency alleviated 

problems raised by the Commission, it presented even more.  For example, the Project 

Elevation Changes chart does not show the complete Pipeline route.  Exh. 1 ¶ 39 (Pflugh 

Decl.).  Similarly, the Pipeline’s route through Colorado varies between Wyco’s permit 

application and its response to the deficiency notice, again without explanation.  Id. ¶ 
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15.  In addition, the elevation of the Pipeline according to Wyco’s application materials 

does not match U.S. Geological Survey (USGS) data, and the discrepancy ranges up to 

400 feet in elevation.  Id. ¶ 49.  Such unexplained inconsistencies and inaccuracies raise 

serious questions regarding the feasibility of this project.  Given that three years have 

passed since MCRG proposed this Pipeline to the Corps, it would seemingly be far more 

developed if it was feasible at all. 

Given MCRG’s poor track record with the Corps, and the time and resources 

wasted during the two and a half year process, it undermines the public interest for the 

Commission to waste even more time and resources on a nearly identical project.  

Accordingly, the Commission should deny the preliminary permit.  See, e.g., Pac. Energy 

Res., 128 FERC ¶ 62,154, at 64,460. 

5. Wyco Is Unlikely To Again Seek, Let Alone Obtain, The 
Essential Permits From The Corps  

 
Although the Corps has terminated the Pipeline’s review process, the need for 

numerous Clean Water Act Section 404 permits has not changed.  See 33 U.S.C. § 1344.  

Yet Wyco now apparently claims that the Pipeline will no longer require any Section 404 

permits.  Mr. Million informed the Corps that the Pipeline will result in no discharges of 

dredge or fill material into “[w]aters of the United States,” which would require such a 

permit.  See, e.g., Exh. 11 at 3 (Schenk Letter); Rapanos v. United States, 547 U.S. 715 

(2006); 76 Fed. Reg. 24479 (May 2, 2011) (proposed guidance on identifying “waters of 

the United States”).13   By all appearances and common sense, this is impossible. 

                                                            
13  To the extent Wyco could be relying on the Corps’ general Nationwide Permit 12 
to avoid applying for individual permits, the Nationwide Permit will not be available 
because the pipeline would “result in the loss of greater than ½ acre of waters of the 
United States.”  72 Fed. Reg. 11092, 11182 (Mar. 12, 2007). 
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In fact, there is no question the Pipeline would need Section 404 permits to go 

forward.  The diversion points alone will require construction in the Green River and 

Flaming Gorge Reservoir, which are indisputably “waters of the United States.”   In 

addition, the Pipeline route crosses several significant waterways, including the North 

Platte, Medicine Bow, and Little Laramie Rivers.  Exh. 1 ¶ 32 (Pflugh Decl.).  These 

waterways also are “waters of the United States.”  As a result, exploring the feasibility of 

this project is not in the public interest because Wyco seemingly has no intent to pursue a 

series of permits that the Pipeline plainly requires in order to move forward.  And even if 

Wyco did apply for these permits, there is no evidence the Corps would re-instate its 

review process, let alone grant them.  This presents yet another potentially 

insurmountable hurdle to this project.  As such, the Commission should deny the 

preliminary permit application. 

II. Alternatively, The Commission Should Require Wyco To Conduct Various 
Studies On The Pipeline And Allow The Conservation Coalition To 
Participate In Study Development 

 
 If the Commission grants a preliminary permit for the Flaming Gorge Pipeline, 

the Conservation Coalition requests that the Commission require Wyco to conduct 

studies that address, at a minimum, the issues described below.  Also, the Conservation 

Coalition requests that they and all other parties and stakeholders be allowed to actively 

participate in the design and review of all studies. 

 
1. If the Pipeline is constructed, is it possible to release flows from Flaming Gorge 
Reservoir that comply with the best available science regarding requirements for the 
protection and recovery of endangered fish species downstream, as required by the ESA? 
 
2. Can Wyco obtain Reclamation authorization for the Pipeline, in light of 
Reclamation’s statements that the amount of water Wyco seeks is not available under the 
2006 ROD on the operation of Flaming Gorge Dam?   
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3. How many and which ESA biological opinions would have to be revised if the 
Flaming Gorge Pipeline is constructed?  How much would it cost federal agencies – in 
staff time and funding – to revise these biological opinions?  
 
4. How will climate change impact future Green River flows?  To what extent will 
the Flaming Gorge Pipeline exacerbate future water shortages in the Green and Colorado 
River basins for endangered fish?  
 
5. Given that the Lake Hattie Pumped Storage Project is in an Inventoried Roadless 
Area, what alternative, if any, is feasible to provide the pumped storage capacity that this 
component was intended to provide? 
 
6. How will Wyco be able to obtain the multiple federal, state, and local permits 
necessary to construct the Pipeline – from the U.S. Forest Service, Corps, Reclamation, 
BLM, the States of Wyoming, Utah, and Colorado, the City of Fort Collins, etc.? 
 
7. How many “waters of the United States” will the Pipeline impact? Is it possible 
for Wyco to comply with the substantive standards of the Clean Water Act in the face of 
these impacts? 
 
8. Can Wyco obtain rights to the water necessary for the Pipeline?  If so, on what 
legal basis will Wyco obtain the water rights?  Would such diversion and appropriation 
comply with the requirements of Wyoming, Colorado, and Utah state water law? 
 
9. To what extent would the Flaming Gorge Pipeline enable further urban sprawl 
and discourage water conservation on the Colorado Front Range? 
 
10. What is the “purpose and need” for this project?  What other means does 
Colorado’s Front Range have for meeting its water needs, particularly through water 
conservation and efficiency?  
 
11. What other sources of water that will not impact Green River flows and Flaming 
Gorge Reservoir levels and outflows are available for the Wild Horse Canyon Pumped 
Storage Project? 
 

SERVICE 

 The Conservation Coalition requests that the undersigned counsel at Earthjustice 

be added to the service list for this proceeding. 

 

 



 
MOTION TO INTERVENE BY SIERRA CLUB, ET AL. 
REGIONAL WATER SUPPLY PROJECT PRELIMINARY PERMIT, P-14263-000 37 

CONCLUSION 

 For the foregoing reasons, the Conservation Coalition respectfully requests that 

the Commission grant its motion to intervene and deny Wyco’s preliminary permit 

application for the Flaming Gorge Pipeline.   

 

Respectfully submitted December 15, 2011,  

_/s/ McCrystie Adams____ 
McCrystie Adams 
Michael Hiatt 
Kenneth R. Scott 
Earthjustice 
1400 Glenarm Place, Suite 300 
Denver, CO  80202 
Phone: (303) 623-6466 
Fax: (303)623-8083 
madams@earthjustice.org 
mhiatt@earthjustice.org 
kscott@earthjustice.org 

  
Attorneys for Sierra Club, Center for 
Biological Diversity, Rocky 
Mountain Wild, Save the Poudre: 
Poudre Waterkeeper, Biodiversity 
Conservation Alliance, Wyoming 
Outdoor Council, Citizens for 
Dixie’s Future, Glen Canyon 
Institute, Living Rivers: Colorado 
Riverkeeper, and Utah Rivers 
Council 
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INSTITUTE, LIVING RIVERS: COLORADO RIVERKEEPER, AND UTAH RIVERS 

COUNCIL, which caused electronic delivery to the following parties: 

 
 

Cheryl Mulder 
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UNITED STATES 
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UNITED STATES OF AMERICA 
FEDERAL ENERGY REGULATORY COMMISSION 

 

Wyco Power and Water, Inc. 
 
 
Preliminary Permit Application for 
Regional Watershed Supply Project 
 
 

) 
) 
) 
) 
) 
) 

Project No. P-14263-000 
 
 
DECLARATION OF  
DOUGLAS C. PFLUGH 

 

 

I, Douglas C. Pflugh, declare as follows: 

1. The facts and opinions set forth in this declaration are based on my personal 

knowledge and experience.  If called as a witness in these proceedings, I would testify 

competently to these facts and opinions. 

2. I performed a variety of mapmaking, data analysis, and document review tasks in 

support of the Conservation Coalition’s Motion To Intervene in the preliminary permit 

proceedings for the Regional Watershed Supply Project, Project No. P-14263-000.  

Below, I describe my educational background and technical qualifications, and the exact 

nature and results of my analysis.  To familiarize myself with the proposed project and its 

components I reviewed (1) Wyco Power and Water, Inc.’s September 1, 2011, 

Preliminary Permit Application (hereinafter “Application”); (2) the Commission’s 

October 5, 2011, Notice of Deficiency and Request for Additional Information; (3) 

Wyco’s October 13, 2011, Response to the Commission’s Notice of Deficiency  

(hereinafter “Deficiency Response”); and (4) materials submitted during the U.S. Army 

Corp of Engineers’ review of an earlier version of the Pipeline, see 76 Fed. Reg. 43994 

(July 22, 2011), in addition to the specific references noted below. 
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TECHNICAL QUALIFICATIONS 

3. I have worked as a Research Associate and Research Analyst for Earthjustice 

since September 2001.  My work at Earthjustice includes the use of Geographic 

Information System (GIS), aerial photography, other database management and query 

software, and paper and digital maps and records generated by public and private sources.  

GIS software uses geospatial data to create maps and perform analyses.  GIS is 

recognized as an important tool for communication and problem solving by government, 

industry, and conservation organizations throughout the world.  

4. I graduated summa cum laude from California Polytechnic State University, San 

Luis Obispo, with a Bachelor of Science degree in Natural Resource Management.  The 

course work and related projects leading to this degree included federal land 

management, environmental law, environmental impact analysis, physical and biological 

sciences, and land surveying.  While at the University, I also studied and served as a 

teaching assistant for outdoor recreation courses, including map reading and over-land 

navigation.  These courses required knowledge and practical application of U.S. 

Geological Survey (USGS) topographic map interpretation.  

5. I also have a Master of Urban Planning degree from the University of 

Washington.  The course work and related research activities leading to this degree 

included training and experience with GIS, aerial photography interpretation, and other 

database management and query software packages, as well as work with physical 

systems such as hydrology.  I completed relevant undergraduate and graduate coursework 
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in the Geography, Landscape Architecture, and Urban Design and Planning departments.  

The professional project that I completed in lieu of a thesis involved the creation of GIS 

data and interactive and static maps for the government of an Alaskan city. 

6. I have worked for state and local government entities and private firms in various 

positions involving GIS and databases.  My work has included field data collection, 

database design and development, remote sensing analysis, automation of tasks using 

scripting languages, preparation of customized user interfaces, and production of maps 

for inclusion in documents and public display.  I have provided GIS and database support 

for research projects funded by the National Science Foundation and the USGS.  I 

performed extensive aerial photography interpretation for a USGS-funded project.  I also 

provided GIS support for a regional planning project conducted for a Washington county 

government.  For this project, I produced maps that were displayed at the ESRI 

International User Conference and published in the ESRI Map Book, both industry-

recognized showcases for excellence in work.  As a research staff member at the 

University of Washington, I managed data, hardware, and software resources of the 

Remote Sensing Applications Laboratory and the Urban Ecology Research Laboratory.  

7. In July 2002, I presented a talk entitled “Supporting Activism and Litigation: 

Geography and Oil & Gas Development” at the ESRI International User Conference.  

This conference is the major conference for the GIS industry and had more than 11,000 

attendees.  I also presented the same talk at the Society for Conservation GIS in July 

2002.  At the August 2008 ESRI International User Conference, I accepted a Special 

Achievement in GIS award presented to Earthjustice by ESRI founder Jack Dangermond. 
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8. In March 2007,  I provided expert trial testimony on the use of GIS analysis to 

evaluate the cumulative effects of water pollution discharge permits on several 

watersheds in southern West Virginia, in Ohio Valley Environmental Coalition v. U.S. 

Army Corps of Engineers, 479 F. Supp. 2d 607 (S.D. W. Va. 2007). 

9. In June 2010, I provided expert deposition testimony on topographic maps and 

aerial photography in County of Inyo  v. U.S. Department of the Interior, No. 1:06-cv-

1502 AWI-DLB (E.D. Cal., June 9, 2010). 

10. I performed all GIS work described herein using ESRI’s ArcGIS 10.0, an 

industry-standard software package.  I have worked with ESRI’s GIS products since 1995 

and have received formal training in these products from ESRI. 

 

DATA AND MAP PREPARATION 

11. GIS work is dependent on spatially referenced digital data.  In order to develop 

my own maps and perform the analyses described herein, I first created digital data based 

on the Applicant’s map submittals.  I digitized the project components illustrated on the 

project maps into GIS data, working first from the project maps submitted as Exhibit 3 of 

the Application.  Then, I updated my work based on the updated project maps submitted 

as Attachment 1 of the Deficiency Response, when they were available.   

12.   I began the digitization work by georeferencing images of the submitted project 

maps using ArcGIS georeferencing tools and a variety of data from Federal and State 

agencies.  This process involves identifying features on the map images and then 
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associating them with the same features depicted in the GIS data.  This allows the image 

to be overlain on the GIS data in a virtual space of the same coordinates.   

13. After I had completed the georeferencing task, I digitized the project components 

using ArcGIS’s feature creation tools by tracing over objects on the map images.  I 

created two datasets (ESRI shapefiles), one for linear features and one for point features 

representing the project components.  These datasets became the foundations for my 

subsequent GIS mapping and analysis.  I digitized the components of the pumped storage 

projects (which are supplementally illustrated in enlarged map inserts) through a 

combination of the tracing method described above, working from the small scale maps, 

and free sketching using ESRI’s basemap layer “USA Topo Maps” as a reference. This 

layer is comprised of digitally scanned versions of USGS topographic maps. 

14. I reviewed the digitized data by comparing it to the georeferenced versions of the 

Applicant’s maps and other Federal and State data.  I found that the data I developed 

represented an acceptably accurate approximation of the project component locations at a 

scale of 1:100,000.  To estimate error in my data conversion process, I compared the 

Public Land Survey System (PLSS) section lines on the georeferenced images to Federal 

PLSS digital data section lines obtained from the GeoCommunicator Land Survey 

Information System, the official federal government website for PLSS data distribution.  

See http://www.geocommunicator.gov/GeoComm/lsis_home/home/index.htm.  Through 

visual review, I found agreement between the image and digital data section lines within 

approximately 1000’ or less.  This indicates a reasonable level of accuracy for the 

analysis and mapmaking work I performed and describe herein. 
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15. There was one location along the pipeline route where I experienced notable 

difficulty attaining sufficient accuracy – at the transition from Project Maps F to Project 

Map G.  See Deficiency Response at Attach. 1 (Updated Exhibit 3 Project Maps).  There 

appeared to be a significant inconsistency between the two Project Maps, with a re-route 

of the pipeline corridor 13 miles west to reach Cactus Hill Reservoir depicted on the 

Response map.  This inconsistency resulted in an offset of the overlapping portions of the 

pipeline route of almost 3000’.  Compare Application at Exhibit 3 (Project Map F), with 

Deficiency Response at Attach. 1 (Project Map F); see also Deficiency Response at 

Attach. 1 (Project Map F and Project Map G).  I used the route as shown on Project Map 

F of the Deficiency Response to resolve this issue (as that map was revised for the 

Deficiency Response).  There are no project component locations impacted by this 

discrepancy other than the pipeline. 

16. The pipeline route feature that I digitized was measured by ArcGIS as 510.0998 

miles in length.  This was a two-dimensional length and did not represent the length as 

the pipeline would lie on the actual terrain crossed (as such an analysis was not possible 

within the time frame available for analysis).  This compared reasonably well with the 

Applicant’s stated length of 501 miles.  Application at 1.  The difference between the two 

lengths was less than 2%.  To establish reference points along the pipeline, I generated 

510 equally spaced point features along the pipeline route line feature, working from the 

west end to the east end of the pipeline route.  These reference points were established 

using an automated ArcGIS function.  Each portion was one mile plus 0.315 meters, 

giving an overall “error” (distance from correct mile locations) of approximately 0.1 mile 

over the length of the route.  Due to software restrictions, I was unable to break the line 
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feature at exact mile marks.  I found this to be sufficiently equivalent to one mile distance 

between each line segment end point for the purposes of my mapmaking and general 

analysis work. 

17. I visually reviewed the pipeline route and identified the location of each project 

component to the nearest one-half mile working from the west end to the east end of the 

pipeline route.  I recorded these approximate locations in a spreadsheet, “RWSP Feature 

Linear Locations.” See Attach. A.  I also converted the linear location along the pipeline 

route from miles to stations (feet divided by 100) to provide a basis for comparison with 

the Project Elevation Changes chart in Attachment 2 of the Deficiency Response. 

18. During my review of project materials, I noted that the pipeline length depicted in 

the Deficiency Response at Attachment 2 (Project Elevation Changes) is more than 520 

miles, greater than that listed in the Application (501 miles).  Infra ¶ 48; Application at 1.  

No explanation for this variation is provided in the Deficiency Response. 

19. I also compared the “mile marker” points that I derived, supra ¶ 17, to three 

approximate project component locations on the Project Elevation Changes chart 

submitted with the Deficiency Response.  See Deficiency Response at Attach. 2.  

20. I noted the discrepancies in distance from the western end of the pipeline route 

between my derived lengths and those from the chart and found all discrepancies in 

distance route to be 10% or less, approximately the difference between the stated pipeline 

length in the Application and the pipeline length as indicated in the Project Elevation 

Changes chart.  Application at 1; supra ¶ 18; infra ¶ 48.  The points were:  

Location GIS Derived Mileage Mileage from Chart Difference 
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North Platte River crossing   166.5 185 -10% 
Pipeline Route high point 269 297 -9% 
T-Cross Reservoir 481 517 -7% 

 

21. I determined the elevation of various locations along the pipeline route and of 

other project components by overlaying the point data described above, project 

component locations, supra ¶ 13, and pipeline route “mile markers,” supra ¶ 17, on 1-arc 

second resolution elevation data obtained from the National Elevation Dataset.  See 

USGS, http://seamless.usgs.gov/ned1.php (last visited, Dec. 14, 2011).  I used an 

automated function of ArcGIS to attribute each point feature with the elevation ascribed 

to that portion of the Earth’s surface.  I compiled the results into a single dataset and 

converted the elevation values from meters to feet.  The results of this analysis are found 

in two spreadsheets: (1) “RWSP Feature Linear Locations,” which contains only project 

component locations and elevations, see Attach. A, and (2)  “RWSP Pipeline Route 

Elevations,” which contains locations and elevations for all project components located 

along the pipeline route as well as elevations for “mile marker” points, see Attach. B.  

For clarity, in Attachment B, I excluded “mile marker” points where a project component 

feature occupied the same mile location.  The elevation data attributed to the point 

features were also available to me in the GIS for visual review. 

22. I prepared the map entitled “Regional Watershed Supply Project – Preliminary 

Permit Application.”  See Conservation Coalition’s Motion, Figure 1.  This map depicts 

project components from the datasets that I digitized based on the project maps. Supra ¶ 

13.  To maintain clarity at a scale that would depict the entire project on one sheet, I 

indicated only the general location of the pumped storage projects and omitted the 
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hydropower generation station interconnects and interconnect corridors.  The point 

features (points of diversion, pumping stations, power generation stations, and reservoirs) 

are depicted as abstract shapes and their extent on the map does not correspond to the 

proposed actual extent. The pipeline feature is also depicted as an abstract line and its 

width does not correspond to the proposed actual extent of the pipeline corridor or 

disturbance.  I also depicted land management, road, and hydrology data derived from 

Federal and State sources for reference.  The basemap layer was ESRI’s “USA Topo 

Maps.” Supra ¶ 13.  I prepared the map in ArcGIS at a scale of 1:2,000,000 and exported 

to an Adobe Acrobat file. 

23. I prepared the map entitled “Regional Watershed Supply Project – Lake Hattie 

Pumped Storage Hydroelectric Development”  See Conservation Coalition’s Motion, 

Figure 2.  This map depicts components of the Lake Hattie pumped storage project that I 

digitized based on the project maps.  Supra ¶ 13.  To maintain clarity at the scale of this 

map, I included only the lateral pipeline, proposed powerhouse, earth fill embankment, 

and proposed continuous access road to the upper reservoir as depicted on the project 

map.  Deficiency Response at Attach. 1 (Project Map E).  I also depicted the boundary of 

the Sheep Mountain Inventoried Roadless Area, which I derived from U.S. Forest Service 

data.  U.S. Forest Service, National Inventoried Roadless Areas (IRAs) (2000).  The 

basemap layer was ESRI’s “USA Topo Maps.”  Supra ¶ 13.  I prepared the map in 

ArcGIS at a scale of 1:200,000 and exported to an Adobe Acrobat file. 

ANALYSIS 

Sage Grouse Core Areas 
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24. Using ArcGIS, I visually compared the pipeline route and facilities data described 

above with State of Wyoming designated Greater-Sage Grouse Core Area GIS data 

obtained from Wyoming Game and Fish Department.  Wyoming Game and Fish 

Department, coreareas_v3_062910 (June 29, 2010).  I noted where project components 

intersected core areas and measured the extent of these intersections using the ArcGIS 

measuring tool.  My analysis identified the following areas and approximate distances 

where the pipeline route crossed through core areas: 

Black’s Fork Core Area – 21 miles, including the Southern POD 
Greater South Pass Core Area – 14 miles 
Hanna Core Area – 21 miles and 4 miles (two separate incursions) 

 
25. I reviewed Wyoming Executive Order 2011-5, which designates the policy of the 

State of Wyoming on protection of Greater-Sage Grouse Core Areas, see Attach. C, and 

summarize the relevant points of that document here.  The Core Areas have been defined 

by the State of Wyoming in an attempt to conserve the current sage grouse populations of 

the state and avoid Federal endangered species listing of the ‘candidate’ species sage 

grouse as either threatened or endangered.  Id. at 46–50.  New development subject to 

State review or approval within the Core Areas will only be allowed when it can be 

demonstrated that the activity will not result in sage grouse population declines.  Id. at 

48–49.  All such activities are subject to a set of stipulations identified by the State.  Id. at 

48. 

 
Historic Trails 
 
26. Using ArcGIS, I visually compared the pipeline route and facilities data described 

above with Historic Trail data obtained from the Bureau of Land Management (BLM).  

BLM, Wyoming Historical Trails (historical_trailsgeo) (2004).  I noted where project 
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components intersected historic trails.  My analysis showed that the pipeline route crosses 

or potentially crosses historic trails identified by BLM in at least the following locations 

(designated by PLSS township): 

Cherokee Trail – Northern Route 
 19N 105W 
 20N 100W (in the vicinity of Pump Station 2) 
 21N 87W (in the vicinity of Pump Station 4) 
 
Cherokee Trail – Southern Route 
 15N 100W (in the vicinity of Southern POD) 
 
Overland Trail 
 13N/14N 73W 

18N 105W  
18N 106W (in the vicinity of the West End Reservoir) 

 18N 77W/78W  
 19N 79W 
 20N 80W 
 
Point of Rocks/South Pass Trail 
 20N 101W (in the vicinity of Pump Station 2) 
 
Rock Creek-Fort Fetterman Stage Road 
 19N 78W 

  
Additionally, I noted that the lateral pipeline for the Wild Horse Canyon Pump Storage 

Project is in the immediate vicinity and may cross the Overland Trail in 18N 107W. 

27. I reviewed relevant material from the BLM on historic trails.  The below 

referenced historic trails served as emigrant and stage routes in the mid to late 1800s.  

According to BLM, “public lands in Wyoming are one of the few remaining locations 

where these national historic trails can be experienced in a setting relatively unchanged 

from the 1800s.”  Attach. D (BLM, Historic Trails in Wyoming, 

http://www.blm.gov/wy/st/en/programs/nlcs/Historic_Trails.html) (last visited, Dec. 14, 

2011); see also Attach. E (BLM, Overland Trail, 
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http://www.blm.gov/wy/st/en/programs/nlcs/Historic_Trails/map/overland.html) (last 

visited, Dec. 14, 2011); Attach. F (BLM, Cherokee Trails, 

http://www.blm.gov/wy/st/en/programs/nlcs/Historic_Trails/map/cherokee.html) (last 

visited, Dec. 14, 2011); Attach. G (BLM, South Pass, 

http://www.blm.gov/wy/st/en/programs/nlcs/Historic_Trails/map/sopass.html) (last 

visited, Dec. 14, 2011); Attach. H (BLM, Stage and Freight Trails, 

http://www.blm.gov/wy/st/en/programs/nlcs/Historic_Trails/map/stage.html) (last visited, 

Dec. 14, 2011). 

Invasive Species 

28. I reviewed the comments submitted by the Wyoming Game and Fish Department 

(WGFD) during the scoping process for the U.S. Army Corps of Engineers’ review of the 

proposed Flaming Gorge pipeline. See Attach. I.  During my review, I identified a 

number of points in the WGFD comments that were relevant to invasive species issues 

connected with the proposed pipeline, and I summarize those here.  Trans-basin 

diversions may serve as the mechanism for the spread of aquatic and terrestrial invasive 

species.  Id. at 86.  Construction and testing, as well as operation, of such systems pose 

significant threats to existing biotic systems.  Id. at 86–87.  Harmful aquatic species may 

be established into new watersheds through the transport of a single individual.  Id. at 86.  

Burbot, an invasive fish found in Flaming Gorge Reservoir that threatens native species, 

has already been transported by pipeline from the Green River, and preventing the spread 

of this and other species by this project will require extreme vigilance.  Id. 

Wetlands 
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29. During my review of the WGFD comments, I also identified a number of points 

relevant to wetland impact issues connected with the currently proposed pipeline, and I 

summarize those here.  Trenching during construction of buried pipelines, such as the one 

proposed here, pose significant risks to aquatic ecosystems through liberation of 

sediments and contamination of streams with construction equipment fluids and 

disruption of spawning.  Id. at 87.  Wyoming Game and Fish Department also indicates 

that the appropriate construction period for work in perennial and ephemeral drainages in 

Wyoming may be limited to two months each year.  Id. 

30. Using ArcGIS, I compared the pipeline route and facilities data described above 

with data depicting wetlands mapped as part of the National Wetlands Inventory (NWI).  

U.S. Fish and Wildlife Serv., CONUS_wet_poly (Nov. 10, 2011) (1977 through present) 

(acquired from the Wetlands Mapper, http://www.fws.gov/wetlands/Data/Mapper.html).  

These wetlands data are intended to represent the extent and approximate location and 

type of wetlands and are not intended for specific project analysis.  Consequently, I used 

the data here as a tool for a reconnaissance survey of the potential areas impacted by the 

wetland, not as a method to determine the actual extent and nature of wetlands impact.  

Further, I generated a 1000’ buffer on either side of the digitized pipeline route to allow 

for a corridor of disturbance associated with pipeline construction and imprecision in the 

digital data. 

31. To estimate the potential extent of wetland impact by the proposed project, I 

performed an intersection of GIS data for Wyoming, a process using the GIS to 

automatically identify overlap of the buffered pipeline corridor and the mapped wetlands.  

I also performed a visual inspection and comparison of the two data sets at a scale of 
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1:100,000 in Colorado.  The intersection operation in Wyoming identified 343 mapped 

wetland units that fell at least partially within the buffered corridor.  Of these, 78 of the 

mapped wetland units are within 50 feet of the pipeline route centerline I digitized.  I did 

not quantify the number of mapped wetland units potentially impacted in Colorado, 

because the wetland data for Colorado did not provide complete coverage of the pipeline 

route. 

32. I also used ArcGIS to perform a visual comparison of the pipeline corridor data, 

the above-described wetlands data, and ESRI’s basemap layer “USA Topo Maps” and 

supplemental paper map sources to facilitate identification of the significant waterbodies 

potentially impacted by this proposal.  My review identified that the proposed pipeline 

route likely crosses the following significant waterbodies: 

 Sweetwater County, WY 
o Flaming Gorge Reservoir 
o Big Dry Creek 
o Little Dry Creek 
o Black’s Fork 
o Green River 
o Deadman Wash/Ten Mile Draw 

 
 Carbon County, WY 

o North Platte River 
o Medicine Bow River 
o Rock Creek 

 
 Albany County, WY 

o Four Mile Creek 
o Seven Mile Creek 
o Little Laramie River and associated wetlands (over three miles of 

potential intersection) 
o Soda Lakes area wetlands (five miles of potential intersection) 
o Laramie River 
o Sand Creek 
o Lone Tree Creek 
o Willow Creek 
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o Dale Creek 
 

 Laramie County, WY 
o Duck Creek (pipeline route follows creek in narrow canyon for five 

miles) 
 

 Weld County, CO 
o Spottlewood Creek 
o Spring Creek 
o Black Hollow Reservoir 
o Proposed Cactus Hill Reservoir 
o Owl Creek 
o Proposed Galeton Reservoir 
o Crow Creek 
o South Platte River 

 
 El Paso County, CO 

o West Bijou Creek 
o Black Squirrel Creek 
o Williams Creek  

 
 Pueblo County, CO 

o Fountain Creek 

33. The Application and the Deficiency Response fail to disclose any of these 

potentially impacted streams and water bodies other than the Flaming Gorge Reservoir 

and the Green River.  See Application at 1. 

 

Wildlife 

34. During my review of the WGFD comments, I also identified a number of points 

relevant to the current proposal and its potential impacts to wildlife.  I summarize those 

points here.  Based on only the limited information available during the Corps’ scoping 

process for the earlier version of this project, WGFD raised the following concerns about 

impacts of the project on terrestrial systems: 

 Loss and conversion of crucial habitats, wetlands, riparian areas, and other 
sensitive sites; 
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 Short-term barriers to movement; 
 Increased potential for noxious weed expansion; 
 Increased disturbance to wildlife during sensitive periods such as winter, 

nesting, and strutting; 
 Potential entrapment of wildlife in pipeline trenches during construction; 
 Potential for increased poaching; and 
 Flooding of wetland habitats due to reservoir expansion. 

 
Attach. I at 75–76. 
 
35. WGFD also raised extensive concerns about the proposed project’s impacts on 

migratory and resident birds; fish in the Green River and Flaming Gorge Reservoir; and 

terrestrial species, including the Midget Rattlesnake and Northern Tree Lizard.  Id. at 79–

86.   Both the Midget Rattlesnake and Northern Tree Lizard are endemic to the Flaming 

Gorge area and have lost significant habitat to previous development.  WGFD 

recommends that no project-related activities occur within one mile of habitat areas, a 

challenge for the pipeline and other project components through Pump Station 2.  Id. at 

86.  Compare Deficiency Response Project Map A, with Attach. J (Species Assessment 

for the Midget Faded Rattlesnake) at 96, Figure 3.  The Midget Rattlesnake is listed by 

BLM as a Sensitive Species, a classification intended to “ensure that any actions on 

public lands consider the welfare of these sensitive species and do not contribute to their 

decline.”  Attach. J at 93. 

36. WGFD also noted concerns about the construction and operation of the Points of 

Diversion (PODs).  Construction of the Southern POD may require a significant 

drawdown of the reservoir and construction, and operation of the POD may have 

significant negative impacts on reservoir water quality and dependent biotic systems.  

Attach. I at 80–82.  The waters of the upper reach of Flaming Gorge Reservoir, 

immediately downstream from the Northern POD, are already degraded by 
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eutrophication, a water quality concern that may be further degraded by the upstream 

diversion.  Id. at 81–82. 

37. I also reviewed the Wyoming Department of Environmental Quality’s (WDEQ) 

comments submitted during the Corps’ review of the earlier proposed project.  See 

Attach. K.  I identified a number of points relevant to the current proposal and summarize 

those here.  WDEQ notes that Wyoming Water Quality Standards classify the Green 

River as Class 2AB, a standard that requires protection of its cold water fisheries 

designated use.  Id. at 98.  The water quality standards also protect habitat and wetlands.  

The proposed diversion in the Green River at the Northern POD will likely result in 

temperature increases (potentially exceeding the established temperature criteria) and 

change the geomorphology and sediment transport qualities of the river.  Id. 

38. In addition, I reviewed the comments the State of Utah submitted during the 

Corps’ review of the earlier version of the project.  See Attach. L.  I identified a number 

of points relevant to the current proposal and summarize those here.  The State of Utah 

raised concerns over the impacts of the diversions associated with this project on a range 

of sensitive mammal and bird species that depend on the Green River downstream of this 

project.  Id. at 103.  Utah states that the project may also be incompatible with the 

resource management needs of two downstream State Wildlife Management Areas: 

Browns Park and Stewart Lake.  Id. at 103–04. 

 

39. The State of Utah also expressed concerns regarding the proposed PODs—water 

level fluctuations associated with the Southern POD may contribute to degradation of 
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Flaming Gorge Reservoir through the spread and establishment of noxious weeds.  Id. at 

102–03. 

Functional Issues Related to the Design and Operation of the Project Facilities 

40. During my review of project materials, supra ¶ 2, and GIS analysis, I identified 

functional issues related to the design and operation of the project facilities as described 

in the filings submitted by the applicant.  I summarize those points here. 

41. Wyco fails in both the Application and the Deficiency Response to indicate the 

amount of water that would be diverted, either annually or in total, for this project to 

function as intended.   Wyco does specify an “approximate average annual flow of 288 

cubic feet per second” through the five turbines.  Application at 16.  This would represent 

an annual flow of approximately 208,500 acre-feet.  I was unable to determine from any 

of the application materials how much of the diverted water will be traveling through the 

entire system to the final generation station, located south of the Denver area.  See 

Deficiency Response at Attach. 1 (Project Map I).  Presumably, some of the diverted 

water will go to other municipalities in southeastern Wyoming and Colorado for 

consumption.  See Application at 15.  And several thousand acre-feet will likely be 

required annually at the pumped-storage facilities, with a combined storage capacity of 

over 15,600 acre-feet, to offset evaporation loses.  See Application at 15–16.  

Consequently, this analysis assumes that the project is designed to divert approximately 

the same amount as in the previous proposal submitted to the U.S. Army Corps of 

Engineers: 250,000 acre-feet.  See 74 Fed. Reg. 11920, 11920 (Mar. 20, 2009). 
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42. Neither the Application nor the Deficiency Response indicate what pumping 

system will be utilized at the PODs.  See Application at 15; Deficiency Response at 2 & 

Attach. 1 (Project Map A).  Any analysis of power consumption, and the consequent net 

energy generation of this project, will be incomplete without an understanding of what is 

occurring at the withdrawal facilities.  It is clear that a pumping mechanism of some 

fashion will be necessary at the Southern POD as the pipeline climbs 1000 feet and 

traverses over 25 miles (and the Northern POD) before reaching the first identified 

Pumping Station.  Compare Deficiency Response at Attach. 1 (Project Map A), with 

Deficiency Response at Attach. 2 (Project Elevation Changes).  As the first pumping 

station (PS-1) is located approximately two miles north and upslope from the Northern 

POD, it is likely that some pumping capacity will also be required at the Northern POD.  

See Deficiency Response at Attach. 1 (Project Map A). 

43. The site of the proposed Westend Reservoir is unclear from the Application map.  

See Deficiency Response at Attach. 1 (Project Map A).  As depicted on the map, the 

reservoir would be located within the I-80 corridor and Bitter Creek drainage and would 

conflict with the existing interstate highway infrastructure and railroad tracks.  

Deficiency Response at Attach. 1 (Project Map A).   This reservoir may also impact the 

Midget Rattlesnake, a BLM Sensitive Species.  Compare Deficiency Response at 

Attachment 1 (Project Map A), with Attach. J (Species Assessment for the Midget Faded 

Rattlesnake) at 96, Figure 3, and supra ¶ 36.  As the first pumping station after this 

reservoir (PS-2) is located approximately forty miles east and upslope, it is likely that 

some pumping capacity will be required at the reservoir outflow.  See Deficiency 
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Response at Attach. 1 (Project Map A).  This pumping capacity was not indicated in the 

Application materials. 

44. The site of the proposed Cactus Hill Reservoir has already been identified as the 

site of the Cactus Hill Reservoir proposed as an alternative for the Northern Integrated 

Supply Project (NISP), which is undergoing review and permitting by the U.S. Army 

Corps of Engineers.  Compare Deficiency Response at Attach. 1 (Project Map F), with 

Attach. M (NISP DEIS) at 115–16.  The NEPA process for NISP has already produced a 

Draft EIS, and the Corps is currently preparing a Supplemental Draft EIS.  Attach. N 

(ACOE, http://www.nwo.usace.army.mil/html/od-tl/eis/nisp-eis.html (last visited Dec. 

14, 2011)).  Consequently, the availability of this site for use by the proposed pipeline is 

at best uncertain.  Further, the proposed reservoir site is located within one mile of 

Powertech’s proposed Centennial Uranium Project, an in-situ uranium mining project 

that is currently undergoing review and permitting by the U.S. EPA and the State of 

Colorado.  Compare Deficiency Response at Attach. 1 (Project Map F), with Attach. O 

(Powertech Centennial Uranium Project Technical Report) at 128, 131–32, and Attach. P 

(Powertech, http://www.powertechuranium.com/s/Centennial.asp (last visited Dec. 14, 

2011)).  Powertech intends on producing 700,000 pounds per year of uranium from the 

site.  Attach. P; Attach. Q (Powertech, 

http://www.powertechuranium.com/s/CommunityFAQ.asp (last visited Dec. 14, 2011)).  

Finally, the proposed reservoir is located in an area of rapidly expanding oil and gas 

development, much of which utilizes the controversial hydraulic fracturing (“fracking”) 

technique of well completion.  Attach. R (Denver Bus. J., 

http://www.bizjournals.com/denver/news/2011/11/14/anadarko-predicts-oil-bounty-
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from.html?s=print (last visited Dec. 14, 2011)); Attach. S (Denver Bus. J., 

http://www.bizjournals.com/denver/news/2011/11/16/noble-energy-joins-anadarko-in-

plans.html?page=all (last visited Dec. 14, 2011)); Attach. T (Denver Bus. J., 

http://www.bizjournals.com/denver/print-edition/2011/09/02/fracking-aids-oil-and-

gas.html?s=print (last visited Dec. 14, 2011)).  In addition to concerns about water 

quality in the reservoir caused by nearby drilling and fracking, the potential for split 

estate ownership in this area—where the surface and mineral rights are held by different 

owners—means that Wyco may not be able to gain sufficient control of the site to ensure 

that drilling will not occur within the reservoir footprint.  See Attach. U (Colorado Oil & 

Gas Conservation Commission permit for split-estate well in the vicinity of the proposed 

Cactus Hill Reservoir); Attach. V (same). 

45. In addition, the proposed T-Cross reservoir would be located at the same site as 

the proposed Southern Delivery System (SDS) Upper Williams Creek Reservoir.  

Compare Deficiency Response at Attach. 1 (Project Map I), with Attach. W (Pueblo 

Chieftain, http://www.chieftain.com/...-looming-over-reservoir-site/article_63f28ebd-

47eb-5792-912d-5c295415d140.html?mode=print (last visited Dec. 14, 2011)).  SDS is 

already under construction.  Attach. X (Colo. Springs Utils., http://www.sdswater.org/ 

(last visited Dec. 14, 2011)).  Unlike Wyco’s proposed T-Cross Reservoir, SDS’s 

reservoir would provide additional public interest benefits in the form of water recreation.  

Attach. Y (Colo. Springs Gazette, http://www.gazette.com/articles/reservoir-53488-

water-colorado.html (last visited Dec. 14, 2011)); Attach. Z (Pueblo Chieftain, 

http://www.chieftain.com/...e-a-roundup-not-a-showdown/article_f1ce78cc-7930-11e0-

8b49-001cc4c002e0.html?mode=print (last visited Dec. 14, 2011)).  The Upper Williams 
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Reservoir is also an important element of SDS’s State of Colorado Fish and Wildlife 

Mitigation Plan.  See Attach. AA at 178–79, 181.  As the pipeline climbs upslope after 

this reservoir, it is likely that some pumping capacity will be required at the reservoir 

outflow.  Compare Deficiency Response at Attach. 1 (Project Map I), with Deficiency 

Response at Attach. 2 (Project Elevation Changes). This pumping capacity was not 

indicated in the Application materials. 

46. The proposed Terminus Reservoir appears to be placed in, or immediately 

adjacent to, the floodplain of Fountain Creek.  Deficiency Response at Attach. 1 (Project 

Map I).  The reservoir location identified on Project Map I is characterized by gently 

sloping terrain, from the uplands into a broad floodplain.  Id.  There is no apparent site 

suitable for a reservoir here other than in Fountain Creek’s channel, and as no 

information concerning reservoir size or operations is provided, it is impossible to 

determine if this is the case from the application.  Application at 17.  The proposed 

location for this reservoir calls into question the project’s feasibility, as an in-channel 

location would require a prolonged permitting process and potentially displace the 

adjacent railroad tracks and interstate highway.  See Deficiency Response at Attach. 1 

(Project Map I). 

47. Several of the pumping stations are depicted in locations that do not seem to 

rationally consider the terrain that the pipeline crosses.  PS-1 is located nearly 500’ uphill 

from the Northern POD and just short of the crest of the rise in this section of pipeline.  

Deficiency Response at Attach. 1 (Project Map A).  Similarly, the pipeline run from PS-4 

to PS-5 is only 16 miles, and there are no points in this section higher than PS-4 itself.  

Id. (Project Map C).  Conversely, PS-5 must move the water over 77 miles and up 1,300 
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feet in elevation, while PS-9 pushes the water uphill over 1,700 feet.  Id. (Project Maps C 

& G). 

48. The terminus elevation of the pipeline is depicted as approximately 6,100’.  

Deficiency Response at Attach. 2 (Project Elevation Changes).  The lack of reference to 

project facilities on the elevation chart makes review of this information difficult.  

However, using ArcGIS, I visually compared the relevant project map to the ESRI 

basemap layer “USA Topo Maps” and my elevation-attributed point features and found 

that the elevation at the location mapped as the terminus is approximately 4,800’.  See 

Response at Attach. 1 (Project Map I).  The pipeline, as mapped, descends to the 

terminus over a long distance, last crossing through an elevation of 6,100’ approximately 

30 miles before the terminus.  Id.  Consequently, there is a significant discrepancy 

between the project data provided in the Application and in the Deficiency Response.  In 

my professional judgment, the Project Elevation Changes chart only includes data for the 

pipeline through a point slightly “downstream” of the proposed T-Cross Reservoir and is 

therefore incomplete. I also noted that, if the Project Elevation Changes chart accurately 

describes the distances associated with the project, then the actual pipeline length for this 

project—at least 30 miles more than the greater than 520 miles depicted on the Project 

Elevation Changes chart—is more than 550 miles, not 501 miles as indicated in the 

Application.  Response at Attach. 2 (Project Elevation Changes); Application at 1. 

49. The maximum elevation along the pipeline, as depicted in the Deficiency 

Response, is approximately 8,400’.  Deficiency Response at Attach. 2 (Project Elevation 

Changes).  Using ArcGIS, I visually compared the relevant map of this portion of the 

project, Deficiency Response at Attach. 1 (Project Map E), with ESRI basemap layer 
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“USA Topo Maps” and my elevation-attributed point features and found that the 

maximum elevation of the pipeline is approximately 8,000’, and there are no features in 

the vicinity of the pipeline as mapped that reach the elevation of 8,400’.  This 

discrepancy calls into question the hydraulic head and power generation calculations 

included in the Application for the turbines located below this point.  See Application at 

16.  As the elevation data provided in the Deficiency Response is not directly linked to 

project components, it is impossible to determine how Wyco determined its figures.  See 

Deficiency Response at Attach. 2 (Project Elevation Changes). 

50. The Applicant provides scant information concerning the actual size of the project 

components.  See, e.g., Application at 15–18.  I performed an analysis of the project 

maps to develop sufficient estimates to determine relative importance of the hydropower 

components of the proposed project.  The hydropower generation stations are indicated 

on the project maps as having footprints of 150 feet by 150 feet, or approximately 0.5 

acres.  Deficiency Response at Attach. 1.  For the remainder of the hydropower 

components, I used ArcGIS to visually compare the georeferenced project maps, supra ¶ 

12, and measured the components extents using the ArcGIS measuring tool and polygon 

drawing tool.  The results of this analysis are (all figures approximate): 

Total for all hydropower components of the project – 405 acres  

Hydropower generation stations – 104.5 acres 
 5 Stations, each 0.5 acres = 2.5 acres 
 Interconnects (50 foot corridor) = 102 acres 

 
Lake Hattie Pumped Storage Project – 58.5 acres 
 Generation Station = 0.5 acres 
 Upper Reservoir = 46 acres 
 All linear features of project (roads, penstock, lateral pipelines) = 12 acres 
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Wild Horse Canyon Pumped Storage Project – 242 acres 
 Generation Station = 0.5 acres 
 Upper Reservoir = 171 acres 
 Lower Reservoir = 42 acres 
 All linear features of project (roads, penstock, lateral pipelines) = 28.5 
 acres 

Note that the project maps do not clearly identify grid interconnects for the pumped 

storage projects; so they are not included in these calculations.  No interconnect is 

indicated for the Wild Horse Canyon pumped storage project.  Deficiency Response at 

Attach. 1 (Project Map A).  An interconnect may be shown for the Lake Hattie pumped 

storage project, but the line feature originates from the reservoir rather than the proposed 

power plant, and its full extent is not shown.  Id. (Project Map E). 

51. Determining the extent of the non-power components of the project was also 

difficult.  Wyco stated only the amount of Federal land that will be required by the 

project (3,212 acres), not the total, which will also include State and private lands.  See 

Deficiency Response at 3 & Attach. 1 (Updated Exhibit 3 Project Maps).  Using the 

Application’s stated length of the pipeline, 501 miles, I estimated the area disturbed 

and/or occupied by the pipeline by assuming a corridor width of 50 feet.   This estimate 

yields approximately 3,036 acres. 

52. It was impossible to accurately determine the total surface area of the four 

proposed reservoirs because very limited details and no maps of the reservoirs are 

provided by the Applicant.  From the limited information available, however, I did 

estimate that the surface area occupied by these reservoirs and their associated 

infrastructure will range into the thousands of acres.  The Cactus Hill Reservoir is 

described as providing 185,000 acre-feet of storage.  Application at 16–17.  Although this 
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proposal did not specify the surface area of the reservoir, the NISP Cactus Hill proposal 

(180,000 acre-feet in the same general location) was described as covering 4,384.45 

acres.  Attach. M (NISP DEIS) at 119, Table 2-4.  T-Cross Reservoir was described as 

having a capacity of 25,000 acre-feet, and no information is provided for the Westend or 

Terminus Reservoirs.  Application at 17.  I estimate that the four reservoirs are likely to 

cover at least 5,000 acres and potentially a much larger area. 

53. The other non-hydropower components of the project—at least nine pumping 

stations and the points of diversion—will also occupy some area but no related 

information is provided by the Applicant.  I assume that the area associated with these 

project components will be minor in comparison to the reservoirs and therefore do not 

estimate them here or consider them in the below calculation. 

54. The above analysis demonstrated that the hydropower components would occupy 

approximately 13% of the surface area occupied by the project as a whole, exclusive of 

the four proposed reservoirs.  When I incorporated a minimum estimate reservoir 

coverage of 5,000 acres, the percentage of the surface area of the project devoted to 

hydropower dropped to 5%. 

Other Proposed Diversions of Green River and Colorado River Water 

55. In order to develop a context for the cumulative impacts of the proposed Flaming 

Gorge Pipeline diversion, I reviewed available materials on other projects and future 

development projections that identified the Green River, the Colorado River, or 

tributaries of these rivers as water sources.  My review was limited to readily available 

information on other diversions and was not comprehensive. 
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56. Other projects that will divert a significant amount of water from the Green River, 

the Colorado River, or tributaries of these rivers and that are currently undergoing 

permitting, licensing, or other authorization from Federal or State agencies include: 

Blue Castle Nuclear Power Plant (Green River, Utah) – 53,600 acre-feet/year.  
Attach. BB. 

Lake Powell Pipeline (Kane County, Utah) – 100,000 acre-feet/year.  Attach. CC; 
see also FERC Docket #12966. 

Pinnacle Potash (Green River, Utah) – 20,000 acre-feet/year of groundwater 
tributary to the Green River.  Attach. DD. 

Windy Gap Firming Project (Grand County, Colorado) – average annual change 
in diversion of 9,500 acre-feet/year, but is planned to develop a firm yield of 
30,000 acre-feet/year; so the diversion may be greater in some years.  Attach. EE 
at 202; 76 Fed. Reg. 74074 (November 30, 2011). 

Moffat Collection System Project (Grand County, Colorado) – 18,000 acre-
feet/year.  Attach. FF at 116. 

57. Along with these projects already underway, the potential development of oil 

shale in the Upper Colorado Basin would also result in significant diversions of water 

from the Colorado River and its tributaries.  Under one intensive development scenario 

identified as plausible by the BLM, over 378,000 acre-feet/year would be consumed by 

oil shale development and related activities.  Attach. GG (Western Resource Advocates 

Report) at 228. 

58. Colorado has projected additional diversions supporting population growth in the 

basin of 22,000 acre-feet/year by 2030, and Utah has similarly projected 7,000 acre-

feet/year of additional diversions by 2050.  Attach. HH (GAO Testimony).  Wyoming 

anticipates additional depletions of Green River water of up to 195,359 acre-feet/year in 

the next 50 years.  Compare Attach. II (Green River Basin Plan) at 258, Table 4-1 
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(current depletions are 589,316 acre-feet), with id. at 260, Table 6-12 (future depletions 

up to 784,675 acre-feet). 

59. Together, these projected water depletions, along with the Flaming Gorge 

Pipeline diversion of 250,000 acre-feet, would remove 1,053,459 acre-feet/year—nearly 

10% of the average annual unregulated inflow into Lake Powell since 2005 —from the 

upper Colorado River and its tributaries, including the Green River.  Attach. JJ (Bureau 

of Reclamation, http://www.usbr.gov/uc/water/crsp/cs/gcd.html (last visited Dec. 14, 

2011)). 

Climate Change in the Rocky Mountain Region 

60. In order to develop a context for the cumulative impacts of the proposed Flaming 

Gorge Pipeline diversion, I reviewed a recent Bureau of Reclamation report summarizing 

findings on the potential impacts of climate change on water resources in the Western 

United States.  See Conservation Coalition’s Motion, Exh. 19 (Reclamation SECURE 

Report).  The report examined seven major basins in detail, including the Colorado River 

Basin and found that changes to the known hydrological regimes are likely.  Id. at 17–40.  

I summarize the Bureau’s findings here. 

61. The Colorado River Basin is characterized by widely varying climate.  Although a 

majority of the basin is arid or semiarid lowland, the majority (85%) of the annual flow 

of the river results from natural snowmelt runoff from the mountainous areas (which 

comprise 15% of the land area).  Id. at 18.  The basin is also characterized by extremely 

variable flows; historic records of the annual natural flow at Lees Ferry range from a low 
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of 5.5 million acre-feet to a high of 25.5 million acre-feet, while averaging 15.0 million 

acre-feet.  Id.  The basin has often experienced long-term, severe droughts.  Id. at 24. 

62. Warming has unquestionably occurred in the Upper Basin, with a change of 

+1.2°C observed in the 11-year annual mean during the 20th century.  Id. at 20.  Long-

term changes in precipitation are more difficult to determine due to the high variability. 

Id. at 22.  The Western United States has, however, in many areas experienced a general 

decline in spring snowpack, reduced fractions of winter precipitation occurring as 

snowfall, and earlier snowmelt runoff at areas below 2,500 meters in elevation.  Id. at 23.  

Further, data indicate a shift toward higher early season and lower late season runoff in 

the Colorado River Basin over the 20th century; notably, the last eleven years marked the 

lowest annual flows for such a period at Lees Ferry since 1906.  Id.  Eleven droughts 

were recorded in the Green River at Green River, Utah, during the period 1923–2004.  Id. 

at 24.  The 1994–2004 drought was the seventh worst drought in the past 500 years.  Id. 

63. As the regional climate continues to change, the impacts of warmer temperatures 

are expected to be more significant than changes in precipitation in the Upper Basin.  Id. 

at 28, 31.  This will continue to result in the shift towards a diminished, earlier-melting 

snowpack, especially at lower elevations, and consequent reductions in flow and 

alterations of timing.  Id.  Specific impacts will vary by location, but greater reductions in 

runoff are expected in southern areas.  Id. at 31.  Reclamation has projected reductions in 

mean annual runoff at Lees Ferry of -3.1% by the 2020s, rising to -8.5% in the 2050s.  Id. 

at Table 1.  These projections are consistent with other scientific work that had projected 

flow declines of 5-2% by 2050.  Id. at 36.  Variability in flows within the basin is 

expected to continue; so low-flow years may be significantly lower.  Id. at 24, 33. 
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64. These projected climate changes are “likely to have an array of interrelated and 

cascading ecosystem impacts.”  Id. at 38 (citation omitted).  In particular, increases in air 

and water temperatures due to reduced flows may include: 

 Increased stress on fisheries sensitive to a warming aquatic habitat; 
 Improved habitat for quagga mussels and other invasive species; 
 Shifts in the geographic range of various species; 
 Impacts on the arrival and departure of migratory bird species; and 
 Amphibian population decline effects on pests and pathogens in 

ecosystems. 

Id.   

65. Additional context is provided by other literature on climate change in the 

Rocky Mountains.  See Conservation Coalition’s Motion, Exh. 20 (Gray & 

Andersen); Exh. 21 (Christensen & Lettenmaier).  These works stress the unique 

water issues faced by the Rocky Mountain States: a relatively dry climate, a 

snowpack dependent water source (where precipitation is concentrated in time 

and location), and the “Top of the Watershed” problem (where downstream 

communities depend on “our” water and upstream storage is limited).  See 

Conservation Coalition’s Motion, Exh. 20.   Also, the fact that there has been a 

nearly complete allocation of surface water resources places enormous burdens on 

some basins.  See Conservation Coalition’s Motion, Exh. 21. 
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Feature Mile Station Elevation
Southern POD 0 0 6046
Northern POD 27 1,426 6049
PS-1 28.5 1,505 6515
Westend Reservoir 30 1,584 6120
WHCPS Lateral 30 1,584 6148
PS-2 71.5 3,775 6545
PS-3 109 5,755 6678
PS-4 151 7,973 6819
PS-5 166.5 8,791 6519
LHPS Lateral 240.5 12,698 7407
PS-6 244 12,883 7283
RWSP 1 281 14,837 7522
PWSP 2 291 15,365 6756
RWSP 3 299 15,787 5998
RWSP 4 310 16,368 5523
Cactus Hill Reservoir 324 17,107 5143
PS-7 364.5 19,246 4531
PS-8 386 20,381 4932
PS-9 403 21,278 5433
T Cross Reservoir 481 25,397 5871
RWSP 5 510 26,928 4879
Terminus Reservoir 510 26,928 4879

WHCPS Upper Intake/Discharge 7087
WHCPS Lower Intake/Discharge 6419
LHPS Lower Intake/Discharge 7285
LHPS Upper Intake/Disharge 8460
RWSP Station 1 Interconnect 7558
RWSP Station 2 Interconnect 6906
RWSP Station 3 Interconnect 6457
RWSP Station 4 Interconnect 5748
RWSP Station 5 Interconnect 4786

btettlebaum
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ATTACHMENT B 

 
 



Name Type Id RASTERVALU Elevation Mile Station
Southern POD POD 1000 1842.68273926 6,046 0 0
1 Pipeline 1 1884.14282227 6,182 1 53
2 Pipeline 2 1909.13000488 6,264 2 106
3 Pipeline 3 1901.72546387 6,239 3 158
4 Pipeline 4 1895.38330078 6,218 4 211
5 Pipeline 5 1899.72839355 6,233 5 264
6 Pipeline 6 1951.93066406 6,404 6 317
7 Pipeline 7 1906.13684082 6,254 7 370
8 Pipeline 8 1873.30798340 6,146 8 422
9 Pipeline 9 1890.66027832 6,203 9 475
10 Pipeline 10 1915.76269531 6,285 10 528
11 Pipeline 11 1902.71252441 6,242 11 581
12 Pipeline 12 1912.07934570 6,273 12 634
13 Pipeline 13 1908.33752441 6,261 13 686
14 Pipeline 14 1944.85156250 6,381 14 739
15 Pipeline 15 1846.88146973 6,059 15 792
16 Pipeline 16 1892.43176270 6,209 16 845
17 Pipeline 17 1943.74743652 6,377 17 898
18 Pipeline 18 1951.18542480 6,402 18 950
19 Pipeline 19 1988.27807617 6,523 19 1,003
20 Pipeline 20 2051.79956055 6,732 20 1,056
21 Pipeline 21 2103.99145508 6,903 21 1,109
22 Pipeline 22 2138.80761719 7,017 22 1,162
23 Pipeline 23 2155.77880859 7,073 23 1,214
24 Pipeline 24 2093.17895508 6,867 24 1,267
25 Pipeline 25 2076.78515625 6,814 25 1,320
26 Pipeline 26 1945.06140137 6,381 26 1,373
Northern POD POD 1001 1843.77307129 6,049 27 1,426
28 Pipeline 28 1923.66943359 6,311 28 1,478
PS-1 Pump Station 1016 1985.85375977 6,515 28.5 1,505
29 Pipeline 29 2023.60852051 6,639 29 1,531
West End (Proposed) Reservoir 1028 1865.38354492 6,120 30 1,584
WHCPS Lateral Lateral 1874.04321300 6,148 30 1,584
31 Pipeline 31 1884.93713379 6,184 31 1,637
32 Pipeline 32 1893.63525391 6,213 32 1,690
33 Pipeline 33 1928.18054199 6,326 33 1,742
34 Pipeline 34 1916.38818359 6,287 34 1,795
35 Pipeline 35 1952.21801758 6,405 35 1,848
36 Pipeline 36 1933.70898438 6,344 36 1,901
37 Pipeline 37 1901.02770996 6,237 37 1,954
38 Pipeline 38 1963.98547363 6,444 38 2,006
39 Pipeline 39 1963.50732422 6,442 39 2,059
40 Pipeline 40 1951.31848145 6,402 40 2,112
41 Pipeline 41 1926.07971191 6,319 41 2,165
42 Pipeline 42 1916.24487305 6,287 42 2,218
43 Pipeline 43 1947.11145020 6,388 43 2,270
44 Pipeline 44 1994.19885254 6,543 44 2,323
45 Pipeline 45 2018.42761230 6,622 45 2,376
46 Pipeline 46 2113.17236328 6,933 46 2,429
47 Pipeline 47 2007.51281738 6,586 47 2,482
48 Pipeline 48 1981.91918945 6,502 48 2,534

btettlebaum
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49 Pipeline 49 1951.84887695 6,404 49 2,587
50 Pipeline 50 1956.38964844 6,419 50 2,640
51 Pipeline 51 1963.58923340 6,442 51 2,693
52 Pipeline 52 1958.34301758 6,425 52 2,746
53 Pipeline 53 1939.11962891 6,362 53 2,798
54 Pipeline 54 1939.18920898 6,362 54 2,851
55 Pipeline 55 1949.78869629 6,397 55 2,904
56 Pipeline 56 1997.28918457 6,553 56 2,957
57 Pipeline 57 2037.86254883 6,686 57 3,010
58 Pipeline 58 2045.42126465 6,711 58 3,062
59 Pipeline 59 2015.37280273 6,612 59 3,115
60 Pipeline 60 2076.77416992 6,814 60 3,168
61 Pipeline 61 2018.18835449 6,621 61 3,221
62 Pipeline 62 2036.28796387 6,681 62 3,274
63 Pipeline 63 2126.73681641 6,977 63 3,326
64 Pipeline 64 2027.87854004 6,653 64 3,379
65 Pipeline 65 2080.67553711 6,826 65 3,432
66 Pipeline 66 2114.38964844 6,937 66 3,485
67 Pipeline 67 2074.62280273 6,807 67 3,538
68 Pipeline 68 2050.43481445 6,727 68 3,590
69 Pipeline 69 2017.09326172 6,618 69 3,643
70 Pipeline 70 2018.53674316 6,622 70 3,696
71 Pipeline 71 1999.96325684 6,562 71 3,749
PS-2 Pump Station 1021 1994.86987305 6,545 71.5 3,775
72 Pipeline 72 1997.54406738 6,554 72 3,802
73 Pipeline 73 2042.22595215 6,700 73 3,854
74 Pipeline 74 2125.51611328 6,973 74 3,907
75 Pipeline 75 2137.21069336 7,012 75 3,960
76 Pipeline 76 2109.33203125 6,920 76 4,013
77 Pipeline 77 2161.79223633 7,092 77 4,066
78 Pipeline 78 2169.04370117 7,116 78 4,118
79 Pipeline 79 2191.04980469 7,188 79 4,171
80 Pipeline 80 2183.86865234 7,165 80 4,224
81 Pipeline 81 2171.48925781 7,124 81 4,277
82 Pipeline 82 2134.28735352 7,002 82 4,330
83 Pipeline 83 2103.54760742 6,901 83 4,382
84 Pipeline 84 2084.53076172 6,839 84 4,435
85 Pipeline 85 2070.38305664 6,793 85 4,488
86 Pipeline 86 2084.36718750 6,838 86 4,541
87 Pipeline 87 2077.00781250 6,814 87 4,594
88 Pipeline 88 2064.76757813 6,774 88 4,646
89 Pipeline 89 2075.96752930 6,811 89 4,699
90 Pipeline 90 2091.46728516 6,862 90 4,752
91 Pipeline 91 2080.95947266 6,827 91 4,805
92 Pipeline 92 2095.78442383 6,876 92 4,858
93 Pipeline 93 2104.55493164 6,905 93 4,910
94 Pipeline 94 2110.44335938 6,924 94 4,963
95 Pipeline 95 2122.50708008 6,964 95 5,016
96 Pipeline 96 2121.79589844 6,961 96 5,069
97 Pipeline 97 2133.05297852 6,998 97 5,122
98 Pipeline 98 2116.54687500 6,944 98 5,174
99 Pipeline 99 2102.53442383 6,898 99 5,227



100 Pipeline 100 2074.19506836 6,805 100 5,280
101 Pipeline 101 2058.60571289 6,754 101 5,333
102 Pipeline 102 2045.13623047 6,710 102 5,386
103 Pipeline 103 2043.19873047 6,703 103 5,438
104 Pipeline 104 2050.19580078 6,726 104 5,491
105 Pipeline 105 2046.33459473 6,714 105 5,544
106 Pipeline 106 2041.10961914 6,697 106 5,597
107 Pipeline 107 2040.28906250 6,694 107 5,650
108 Pipeline 108 2035.68969727 6,679 108 5,702
PS-3 Pump Station 1017 2035.57543945 6,678 109 5,755
110 Pipeline 110 2036.62353516 6,682 110 5,808
111 Pipeline 111 2059.24560547 6,756 111 5,861
112 Pipeline 112 2062.31030273 6,766 112 5,914
113 Pipeline 113 2051.02856445 6,729 113 5,966
114 Pipeline 114 2050.27758789 6,727 114 6,019
115 Pipeline 115 2058.62548828 6,754 115 6,072
116 Pipeline 116 2061.61230469 6,764 116 6,125
117 Pipeline 117 2079.63818359 6,823 117 6,178
118 Pipeline 118 2087.55346680 6,849 118 6,230
119 Pipeline 119 2106.98876953 6,913 119 6,283
120 Pipeline 120 2115.39331055 6,940 120 6,336
121 Pipeline 121 2125.68041992 6,974 121 6,389
122 Pipeline 122 2159.72705078 7,086 122 6,442
123 Pipeline 123 2162.23828125 7,094 123 6,494
124 Pipeline 124 2162.24414063 7,094 124 6,547
125 Pipeline 125 2149.94921875 7,054 125 6,600
126 Pipeline 126 2146.37207031 7,042 126 6,653
127 Pipeline 127 2144.76391602 7,037 127 6,706
128 Pipeline 128 2143.85571289 7,034 128 6,758
129 Pipeline 129 2111.43750000 6,927 129 6,811
130 Pipeline 130 2095.53271484 6,875 130 6,864
131 Pipeline 131 2087.54907227 6,849 131 6,917
132 Pipeline 132 2080.97949219 6,827 132 6,970
133 Pipeline 133 2109.57788086 6,921 133 7,022
134 Pipeline 134 2079.89624023 6,824 134 7,075
135 Pipeline 135 2066.19946289 6,779 135 7,128
136 Pipeline 136 2042.84228516 6,702 136 7,181
137 Pipeline 137 2052.18701172 6,733 137 7,234
138 Pipeline 138 2048.53051758 6,721 138 7,286
139 Pipeline 139 2031.65637207 6,666 139 7,339
140 Pipeline 140 2031.23828125 6,664 140 7,392
141 Pipeline 141 2045.58020020 6,711 141 7,445
142 Pipeline 142 2062.20800781 6,766 142 7,498
143 Pipeline 143 2108.25463867 6,917 143 7,550
144 Pipeline 144 2112.25537109 6,930 144 7,603
145 Pipeline 145 2128.41943359 6,983 145 7,656
146 Pipeline 146 2108.71044922 6,918 146 7,709
147 Pipeline 147 2119.37500000 6,953 147 7,762
148 Pipeline 148 2101.20336914 6,894 148 7,814
149 Pipeline 149 2086.81152344 6,846 149 7,867
150 Pipeline 150 2095.82397461 6,876 150 7,920
PS-4 Pump Station 1018 2078.38720703 6,819 151 7,973



152 Pipeline 152 2073.79077148 6,804 152 8,026
153 Pipeline 153 2060.30810547 6,760 153 8,078
154 Pipeline 154 2034.07519531 6,673 154 8,131
155 Pipeline 155 2034.90368652 6,676 155 8,184
156 Pipeline 156 2030.18029785 6,661 156 8,237
157 Pipeline 157 2031.91259766 6,666 157 8,290
158 Pipeline 158 2025.82421875 6,646 158 8,342
159 Pipeline 159 2006.63940430 6,583 159 8,395
160 Pipeline 160 2000.03417969 6,562 160 8,448
161 Pipeline 161 1978.48327637 6,491 161 8,501
162 Pipeline 162 1975.48510742 6,481 162 8,554
163 Pipeline 163 1986.34912109 6,517 163 8,606
164 Pipeline 164 2012.90881348 6,604 164 8,659
165 Pipeline 165 2019.55175781 6,626 165 8,712
166 Pipeline 166 1998.77001953 6,558 166 8,765
PS-5 Pump Station 1019 1986.92077637 6,519 166.5 8,791
167 Pipeline 167 2003.98132324 6,575 167 8,818
168 Pipeline 168 2013.91455078 6,607 168 8,870
169 Pipeline 169 2027.32165527 6,651 169 8,923
170 Pipeline 170 2048.11621094 6,720 170 8,976
171 Pipeline 171 2058.06958008 6,752 171 9,029
172 Pipeline 172 2041.03857422 6,696 172 9,082
173 Pipeline 173 2022.53906250 6,636 173 9,134
174 Pipeline 174 2049.05834961 6,723 174 9,187
175 Pipeline 175 2080.61596680 6,826 175 9,240
176 Pipeline 176 2041.67028809 6,698 176 9,293
177 Pipeline 177 2132.21215820 6,995 177 9,346
178 Pipeline 178 2149.15698242 7,051 178 9,398
179 Pipeline 179 2190.33374023 7,186 179 9,451
180 Pipeline 180 2172.08984375 7,126 180 9,504
181 Pipeline 181 2130.11328125 6,989 181 9,557
182 Pipeline 182 2122.17822266 6,963 182 9,610
183 Pipeline 183 2105.50903320 6,908 183 9,662
184 Pipeline 184 2116.87768555 6,945 184 9,715
185 Pipeline 185 2116.13720703 6,943 185 9,768
186 Pipeline 186 2104.86645508 6,906 186 9,821
187 Pipeline 187 2103.83813477 6,902 187 9,874
188 Pipeline 188 2138.32177734 7,015 188 9,926
189 Pipeline 189 2180.22973633 7,153 189 9,979
190 Pipeline 190 2148.39672852 7,049 190 10,032
191 Pipeline 191 2183.52075195 7,164 191 10,085
192 Pipeline 192 2189.56591797 7,184 192 10,138
193 Pipeline 193 2197.61401367 7,210 193 10,190
194 Pipeline 194 2244.63818359 7,364 194 10,243
195 Pipeline 195 2236.20507813 7,337 195 10,296
196 Pipeline 196 2213.79003906 7,263 196 10,349
197 Pipeline 197 2181.87817383 7,158 197 10,402
198 Pipeline 198 2237.07373047 7,339 198 10,454
199 Pipeline 199 2183.57519531 7,164 199 10,507
200 Pipeline 200 2247.06567383 7,372 200 10,560
201 Pipeline 201 2245.64233398 7,368 201 10,613
202 Pipeline 202 2246.58251953 7,371 202 10,666



203 Pipeline 203 2300.19921875 7,547 203 10,718
204 Pipeline 204 2271.10302734 7,451 204 10,771
205 Pipeline 205 2299.30078125 7,544 205 10,824
206 Pipeline 206 2297.12963867 7,537 206 10,877
207 Pipeline 207 2300.08227539 7,546 207 10,930
208 Pipeline 208 2317.09033203 7,602 208 10,982
209 Pipeline 209 2330.37451172 7,646 209 11,035
210 Pipeline 210 2380.62866211 7,810 210 11,088
211 Pipeline 211 2328.09497070 7,638 211 11,141
212 Pipeline 212 2359.24536133 7,740 212 11,194
213 Pipeline 213 2346.90551758 7,700 213 11,246
214 Pipeline 214 2352.42382813 7,718 214 11,299
215 Pipeline 215 2347.47436523 7,702 215 11,352
216 Pipeline 216 2357.13916016 7,733 216 11,405
217 Pipeline 217 2337.66259766 7,669 217 11,458
218 Pipeline 218 2337.93798828 7,670 218 11,510
219 Pipeline 219 2378.52832031 7,804 219 11,563
220 Pipeline 220 2324.74658203 7,627 220 11,616
221 Pipeline 221 2318.57055664 7,607 221 11,669
222 Pipeline 222 2345.24023438 7,694 222 11,722
223 Pipeline 223 2337.95678711 7,670 223 11,774
224 Pipeline 224 2320.33837891 7,613 224 11,827
225 Pipeline 225 2353.14526367 7,720 225 11,880
226 Pipeline 226 2289.65795898 7,512 226 11,933
227 Pipeline 227 2284.88012695 7,496 227 11,986
228 Pipeline 228 2276.86108398 7,470 228 12,038
229 Pipeline 229 2275.03002930 7,464 229 12,091
230 Pipeline 230 2280.84082031 7,483 230 12,144
231 Pipeline 231 2283.14282227 7,491 231 12,197
232 Pipeline 232 2238.51611328 7,344 232 12,250
233 Pipeline 233 2234.00585938 7,329 233 12,302
234 Pipeline 234 2241.41308594 7,354 234 12,355
235 Pipeline 235 2250.61987305 7,384 235 12,408
236 Pipeline 236 2274.29248047 7,462 236 12,461
237 Pipeline 237 2351.39721680 7,715 237 12,514
238 Pipeline 238 2313.42089844 7,590 238 12,566
239 Pipeline 239 2301.28564453 7,550 239 12,619
240 Pipeline 240 2257.44848633 7,406 240 12,672
LHPS Lateral Lateral 2257.56420900 7,407 240.5 12,698
241 Pipeline 241 2249.56420898 7,380 241 12,725
242 Pipeline 242 2236.77124023 7,338 242 12,778
243 Pipeline 243 2220.59375000 7,285 243 12,830
244 Pipeline 244 2219.98413086 7,283 244 12,883
PS-6 Pump Station 1020 2219.90209961 7,283 244 12,883
245 Pipeline 245 2219.23803711 7,281 245 12,936
246 Pipeline 246 2228.26342773 7,311 246 12,989
247 Pipeline 247 2209.30322266 7,248 247 13,042
248 Pipeline 248 2206.72705078 7,240 248 13,094
249 Pipeline 249 2203.03100586 7,228 249 13,147
250 Pipeline 250 2204.54272461 7,233 250 13,200
251 Pipeline 251 2199.98999023 7,218 251 13,253
252 Pipeline 252 2201.46508789 7,223 252 13,306



253 Pipeline 253 2192.03198242 7,192 253 13,358
254 Pipeline 254 2210.99096680 7,254 254 13,411
255 Pipeline 255 2217.07202148 7,274 255 13,464
256 Pipeline 256 2222.96606445 7,293 256 13,517
257 Pipeline 257 2225.58081055 7,302 257 13,570
258 Pipeline 258 2212.65917969 7,259 258 13,622
259 Pipeline 259 2218.11083984 7,277 259 13,675
260 Pipeline 260 2222.98242188 7,293 260 13,728
261 Pipeline 261 2232.65405273 7,325 261 13,781
262 Pipeline 262 2250.55493164 7,384 262 13,834
263 Pipeline 263 2275.22021484 7,465 263 13,886
264 Pipeline 264 2293.02392578 7,523 264 13,939
265 Pipeline 265 2309.34985352 7,577 265 13,992
266 Pipeline 266 2345.28076172 7,694 266 14,045
267 Pipeline 267 2362.01684570 7,749 267 14,098
268 Pipeline 268 2415.50048828 7,925 268 14,150
269 Pipeline 269 2441.86767578 8,011 269 14,203
270 Pipeline 270 2397.78662109 7,867 270 14,256
271 Pipeline 271 2381.19628906 7,812 271 14,309
272 Pipeline 272 2378.64575195 7,804 272 14,362
273 Pipeline 273 2416.63842773 7,929 273 14,414
274 Pipeline 274 2388.92163086 7,838 274 14,467
275 Pipeline 275 2361.50732422 7,748 275 14,520
276 Pipeline 276 2403.54736328 7,886 276 14,573
277 Pipeline 277 2400.75244141 7,876 277 14,626
278 Pipeline 278 2373.98730469 7,789 278 14,678
279 Pipeline 279 2363.58959961 7,755 279 14,731
280 Pipeline 280 2316.61572266 7,600 280 14,784
RWSP Station 1 Station 1006 2292.73413086 7,522 281 14,837
282 Pipeline 282 2277.04882813 7,471 282 14,890
283 Pipeline 283 2280.22705078 7,481 283 14,942
284 Pipeline 284 2273.65136719 7,459 284 14,995
285 Pipeline 285 2261.13134766 7,418 285 15,048
286 Pipeline 286 2232.51513672 7,325 286 15,101
287 Pipeline 287 2207.44287109 7,242 287 15,154
288 Pipeline 288 2162.54492188 7,095 288 15,206
289 Pipeline 289 2143.10302734 7,031 289 15,259
290 Pipeline 290 2106.37988281 6,911 290 15,312
RWSP Station 2 Station 1008 2059.27514648 6,756 291 15,365
292 Pipeline 292 2019.52478027 6,626 292 15,418
293 Pipeline 293 1981.44445801 6,501 293 15,470
294 Pipeline 294 1955.58850098 6,416 294 15,523
295 Pipeline 295 1921.04919434 6,303 295 15,576
296 Pipeline 296 1895.37170410 6,218 296 15,629
297 Pipeline 297 1870.70849609 6,137 297 15,682
298 Pipeline 298 1845.82202148 6,056 298 15,734
RWSP Station 3 Station 1010 1828.23950195 5,998 299 15,787
300 Pipeline 300 1807.93835449 5,932 300 15,840
301 Pipeline 301 1789.39477539 5,871 301 15,893
302 Pipeline 302 1774.52746582 5,822 302 15,946
303 Pipeline 303 1758.63061523 5,770 303 15,998
304 Pipeline 304 1744.58386230 5,724 304 16,051



305 Pipeline 305 1730.10412598 5,676 305 16,104
306 Pipeline 306 1717.69738770 5,635 306 16,157
307 Pipeline 307 1702.03796387 5,584 307 16,210
308 Pipeline 308 1695.12402344 5,561 308 16,262
309 Pipeline 309 1696.09423828 5,565 309 16,315
RWSP Station 4 Station 1012 1683.49597168 5,523 310 16,368
311 Pipeline 311 1676.70544434 5,501 311 16,421
312 Pipeline 312 1659.54821777 5,445 312 16,474
313 Pipeline 313 1647.49536133 5,405 313 16,526
314 Pipeline 314 1649.83251953 5,413 314 16,579
315 Pipeline 315 1659.81054688 5,446 315 16,632
316 Pipeline 316 1648.99707031 5,410 316 16,685
317 Pipeline 317 1665.84631348 5,465 317 16,738
318 Pipeline 318 1659.31103516 5,444 318 16,790
319 Pipeline 319 1652.97924805 5,423 319 16,843
320 Pipeline 320 1654.85119629 5,429 320 16,896
321 Pipeline 321 1612.55749512 5,291 321 16,949
322 Pipeline 322 1592.82910156 5,226 322 17,002
323 Pipeline 323 1573.84045410 5,164 323 17,054
Cactus Hill Reservoir 1022 1567.64624023 5,143 324 17,107
325 Pipeline 325 1560.97814941 5,121 325 17,160
326 Pipeline 326 1545.71350098 5,071 326 17,213
327 Pipeline 327 1570.97167969 5,154 327 17,266
328 Pipeline 328 1570.97119141 5,154 328 17,318
329 Pipeline 329 1567.66564941 5,143 329 17,371
330 Pipeline 330 1545.55773926 5,071 330 17,424
331 Pipeline 331 1525.91381836 5,006 331 17,477
332 Pipeline 332 1521.55554199 4,992 332 17,530
333 Pipeline 333 1521.88500977 4,993 333 17,582
334 Pipeline 334 1515.13183594 4,971 334 17,635
335 Pipeline 335 1508.84301758 4,950 335 17,688
336 Pipeline 336 1502.57775879 4,930 336 17,741
337 Pipeline 337 1500.23645020 4,922 337 17,794
338 Pipeline 338 1495.80346680 4,907 338 17,846
339 Pipeline 339 1492.28002930 4,896 339 17,899
340 Pipeline 340 1494.87744141 4,904 340 17,952
341 Pipeline 341 1515.23266602 4,971 341 18,005
342 Pipeline 342 1502.25109863 4,929 342 18,058
343 Pipeline 343 1500.08264160 4,922 343 18,110
344 Pipeline 344 1499.23266602 4,919 344 18,163
345 Pipeline 345 1479.86694336 4,855 345 18,216
346 Pipeline 346 1463.91186523 4,803 346 18,269
347 Pipeline 347 1458.48046875 4,785 347 18,322
348 Pipeline 348 1455.24084473 4,774 348 18,374
349 Pipeline 349 1452.26745605 4,765 349 18,427
350 Pipeline 350 1447.40209961 4,749 350 18,480
351 Pipeline 351 1437.05102539 4,715 351 18,533
352 Pipeline 352 1432.67443848 4,700 352 18,586
353 Pipeline 353 1428.96850586 4,688 353 18,638
354 Pipeline 354 1457.80505371 4,783 354 18,691
355 Pipeline 355 1451.38854980 4,762 355 18,744
356 Pipeline 356 1471.19238281 4,827 356 18,797



357 Pipeline 357 1469.04748535 4,820 357 18,850
358 Pipeline 358 1438.48181152 4,719 358 18,902
359 Pipeline 359 1430.13598633 4,692 359 18,955
360 Pipeline 360 1420.23107910 4,660 360 19,008
361 Pipeline 361 1410.56079102 4,628 361 19,061
362 Pipeline 362 1410.77233887 4,629 362 19,114
363 Pipeline 363 1383.97351074 4,541 363 19,166
364 Pipeline 364 1381.04479980 4,531 364 19,219
PS-7 Pump Station 1023 1380.90783691 4,531 364.5 19,246
365 Pipeline 365 1390.07458496 4,561 365 19,272
366 Pipeline 366 1424.29174805 4,673 366 19,325
367 Pipeline 367 1461.77734375 4,796 367 19,378
368 Pipeline 368 1466.71325684 4,812 368 19,430
369 Pipeline 369 1466.67065430 4,812 369 19,483
370 Pipeline 370 1469.27270508 4,820 370 19,536
371 Pipeline 371 1477.79992676 4,848 371 19,589
372 Pipeline 372 1497.52465820 4,913 372 19,642
373 Pipeline 373 1476.89306641 4,845 373 19,694
374 Pipeline 374 1474.59582520 4,838 374 19,747
375 Pipeline 375 1475.74768066 4,842 375 19,800
376 Pipeline 376 1464.84240723 4,806 376 19,853
377 Pipeline 377 1480.33337402 4,857 377 19,906
378 Pipeline 378 1479.67932129 4,855 378 19,958
379 Pipeline 379 1482.44201660 4,864 379 20,011
380 Pipeline 380 1494.74865723 4,904 380 20,064
381 Pipeline 381 1488.23974609 4,883 381 20,117
382 Pipeline 382 1490.20153809 4,889 382 20,170
383 Pipeline 383 1488.62744141 4,884 383 20,222
384 Pipeline 384 1499.01171875 4,918 384 20,275
385 Pipeline 385 1507.16479492 4,945 385 20,328
PS-8 Pump Station 1024 1503.41467285 4,932 386 20,381
387 Pipeline 387 1507.27221680 4,945 387 20,434
388 Pipeline 388 1524.81469727 5,003 388 20,486
389 Pipeline 389 1530.41857910 5,021 389 20,539
390 Pipeline 390 1540.72229004 5,055 390 20,592
391 Pipeline 391 1548.58691406 5,081 391 20,645
392 Pipeline 392 1551.60217285 5,091 392 20,698
393 Pipeline 393 1566.09985352 5,138 393 20,750
394 Pipeline 394 1579.11254883 5,181 394 20,803
395 Pipeline 395 1580.74365234 5,186 395 20,856
396 Pipeline 396 1587.68859863 5,209 396 20,909
397 Pipeline 397 1595.81652832 5,236 397 20,962
398 Pipeline 398 1603.18847656 5,260 398 21,014
399 Pipeline 399 1614.02075195 5,295 399 21,067
400 Pipeline 400 1625.50671387 5,333 400 21,120
401 Pipeline 401 1631.85217285 5,354 401 21,173
402 Pipeline 402 1640.73596191 5,383 402 21,226
PS-9 Pump Station 1025 1656.06420898 5,433 403 21,278
404 Pipeline 404 1667.38122559 5,470 404 21,331
405 Pipeline 405 1670.80004883 5,482 405 21,384
406 Pipeline 406 1684.42041016 5,526 406 21,437
407 Pipeline 407 1705.45727539 5,595 407 21,490



408 Pipeline 408 1726.36291504 5,664 408 21,542
409 Pipeline 409 1750.54931641 5,743 409 21,595
410 Pipeline 410 1773.88061523 5,820 410 21,648
411 Pipeline 411 1778.45642090 5,835 411 21,701
412 Pipeline 412 1788.52001953 5,868 412 21,754
413 Pipeline 413 1817.40515137 5,963 413 21,806
414 Pipeline 414 1838.01965332 6,030 414 21,859
415 Pipeline 415 1842.85595703 6,046 415 21,912
416 Pipeline 416 1845.73095703 6,056 416 21,965
417 Pipeline 417 1849.90307617 6,069 417 22,018
418 Pipeline 418 1861.22424316 6,106 418 22,070
419 Pipeline 419 1860.96240234 6,106 419 22,123
420 Pipeline 420 1842.71838379 6,046 420 22,176
421 Pipeline 421 1843.25231934 6,047 421 22,229
422 Pipeline 422 1825.53405762 5,989 422 22,282
423 Pipeline 423 1817.27478027 5,962 423 22,334
424 Pipeline 424 1815.10766602 5,955 424 22,387
425 Pipeline 425 1830.87023926 6,007 425 22,440
426 Pipeline 426 1840.26428223 6,038 426 22,493
427 Pipeline 427 1853.11230469 6,080 427 22,546
428 Pipeline 428 1870.73803711 6,138 428 22,598
429 Pipeline 429 1876.26123047 6,156 429 22,651
430 Pipeline 430 1881.42260742 6,173 430 22,704
431 Pipeline 431 1888.37902832 6,195 431 22,757
432 Pipeline 432 1903.68896484 6,246 432 22,810
433 Pipeline 433 1922.37072754 6,307 433 22,862
434 Pipeline 434 1932.76660156 6,341 434 22,915
435 Pipeline 435 1939.10424805 6,362 435 22,968
436 Pipeline 436 1964.60644531 6,446 436 23,021
437 Pipeline 437 1970.78173828 6,466 437 23,074
438 Pipeline 438 1980.79125977 6,499 438 23,126
439 Pipeline 439 2007.40612793 6,586 439 23,179
440 Pipeline 440 2030.33850098 6,661 440 23,232
441 Pipeline 441 2047.75598145 6,718 441 23,285
442 Pipeline 442 2056.59228516 6,747 442 23,338
443 Pipeline 443 2077.80566406 6,817 443 23,390
444 Pipeline 444 2093.77709961 6,869 444 23,443
445 Pipeline 445 2101.67993164 6,895 445 23,496
446 Pipeline 446 2099.19995117 6,887 446 23,549
447 Pipeline 447 2123.26171875 6,966 447 23,602
448 Pipeline 448 2152.82470703 7,063 448 23,654
449 Pipeline 449 2157.98730469 7,080 449 23,707
450 Pipeline 450 2190.18969727 7,186 450 23,760
451 Pipeline 451 2105.88281250 6,909 451 23,813
452 Pipeline 452 2012.02319336 6,601 452 23,866
453 Pipeline 453 1992.69262695 6,538 453 23,918
454 Pipeline 454 2024.10180664 6,641 454 23,971
455 Pipeline 455 2082.07080078 6,831 455 24,024
456 Pipeline 456 2167.92211914 7,113 456 24,077
457 Pipeline 457 2141.03540039 7,024 457 24,130
458 Pipeline 458 2120.54516602 6,957 458 24,182
459 Pipeline 459 2084.46704102 6,839 459 24,235



460 Pipeline 460 2064.51416016 6,773 460 24,288
461 Pipeline 461 2064.82861328 6,774 461 24,341
462 Pipeline 462 2044.84521484 6,709 462 24,394
463 Pipeline 463 2029.68164063 6,659 463 24,446
464 Pipeline 464 2012.58728027 6,603 464 24,499
465 Pipeline 465 2004.27819824 6,576 465 24,552
466 Pipeline 466 1988.72412109 6,525 466 24,605
467 Pipeline 467 1969.73815918 6,462 467 24,658
468 Pipeline 468 1981.49377441 6,501 468 24,710
469 Pipeline 469 1957.68750000 6,423 469 24,763
470 Pipeline 470 1960.46862793 6,432 470 24,816
471 Pipeline 471 1945.62084961 6,383 471 24,869
472 Pipeline 472 1947.35278320 6,389 472 24,922
473 Pipeline 473 1934.53125000 6,347 473 24,974
474 Pipeline 474 1927.22888184 6,323 474 25,027
475 Pipeline 475 1925.92687988 6,319 475 25,080
476 Pipeline 476 1931.71520996 6,338 476 25,133
477 Pipeline 477 1903.88720703 6,246 477 25,186
478 Pipeline 478 1902.43237305 6,242 478 25,238
479 Pipeline 479 1850.84130859 6,072 479 25,291
480 Pipeline 480 1812.76025391 5,947 480 25,344
T-Cross Reservoir 1026 1789.35510254 5,871 481 25,397
482 Pipeline 482 1812.30651855 5,946 482 25,450
483 Pipeline 483 1811.62500000 5,944 483 25,502
484 Pipeline 484 1803.61608887 5,917 484 25,555
485 Pipeline 485 1776.28698730 5,828 485 25,608
486 Pipeline 486 1757.54406738 5,766 486 25,661
487 Pipeline 487 1748.68383789 5,737 487 25,714
488 Pipeline 488 1734.44287109 5,690 488 25,766
489 Pipeline 489 1722.32104492 5,651 489 25,819
490 Pipeline 490 1713.76879883 5,623 490 25,872
491 Pipeline 491 1703.72363281 5,590 491 25,925
492 Pipeline 492 1691.05895996 5,548 492 25,978
493 Pipeline 493 1685.51171875 5,530 493 26,030
494 Pipeline 494 1675.07373047 5,496 494 26,083
495 Pipeline 495 1662.28637695 5,454 495 26,136
496 Pipeline 496 1653.75146484 5,426 496 26,189
497 Pipeline 497 1652.11926270 5,420 497 26,242
498 Pipeline 498 1607.25646973 5,273 498 26,294
499 Pipeline 499 1591.94104004 5,223 499 26,347
500 Pipeline 500 1590.10559082 5,217 500 26,400
501 Pipeline 501 1569.56567383 5,149 501 26,453
502 Pipeline 502 1558.45788574 5,113 502 26,506
503 Pipeline 503 1555.17431641 5,102 503 26,558
504 Pipeline 504 1540.63305664 5,055 504 26,611
505 Pipeline 505 1530.34057617 5,021 505 26,664
506 Pipeline 506 1521.29992676 4,991 506 26,717
507 Pipeline 507 1513.32019043 4,965 507 26,770
508 Pipeline 508 1495.25488281 4,906 508 26,822
509 Pipeline 509 1491.32873535 4,893 509 26,875
RWSP Station 5 Station 1015 1487.24902344 4,879 510 26,928
Terminus Reservoir 1027 1487.25170898 4,879 510 26,928



ATTACHMENT C 

 
 



MATTHEW H. MEAD 441 STATE CAPITOL
GOVERNOR THE STATE OF WYOMING CHEYENNE, WY 82002

Office of the Governor
STATE OF WYOMiNG

EXECUTIVE DEPARTMENT
EXECUTIVE ORDER

Order 2011-5
(Replaces 2010-4)

GREATER SAGE-GROUSE CORE AREA PROTECTION

V1-IEREAS, the Greater Sage—Grouse (Centrocercus urophasianus) inhabits much of the sagebrush—
steppe habitat in Wyoming: and

WI I EREAS, the sagebrush—steppe habitat type is abundant across the state of Wyoming; and

WHEREAS, the state of Wyoming currently enjoys robust populations of Greater Sage—Grouse;
and

WhEREAS, the state of Wyoming has management authority over Greater Sage—Grouse populations in
Wyoming: and

VI-lEREAS, the Greater Sage-Grouse has been the subject of several petitions to list time species as a
threatened or endangered species purstmant to the Endangered Species Act; amid

WI-I FRIZAS, the Un itecl States Department of the Interior has determined that listing time Greater
Sage-Grouse as a threatened or endangered species is warranted over all of its range, including the
PoPLmIationS in \Vvomning and

WhEREAS, the tinited States Department of the Interior has delernimimed that listing the Greater
Sage—Grouse as a threatened or endangered species is ctmrrently precluded by higher priority I istimig
actions; and

WHEREAS, the ( ireater Sage—c rouse is currently considered a candidate” species under the auspices of
the Endangered Species Act: and

WHEREAS, the I. ‘nited States Department of the Interior is reqtmred to review the status of all candidate
species every year; and

WHEREAS, the listing of the Greater Sage—Grouse ould have a significant ad\erse effect on the
economy of the state of Wyoming. including the ahilmty to generate revenues from slate lands: and

WI-I EREAS, the listing of the Greater Sage—Grouse would ha\ e a significant adverse effect on the cmmstoiii
and cult nrc of the state of Wyoming; and
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WHEREAS, the Wyoming State Legislature and other agencies have dedicated significant state
resources to conserve Greater Sage-Grouse populations in Wyoming; and

WHEREAS, the state of Wyoming has developed a “Core Population Area” strategy to weave the many
on-going efforts to conserve the Greater Sage-Grouse in Wyoming into a statewide strategy; and

WHEREAS, members of the Sixtieth Legislature of the State of Wyoming signed a Joint Resolution
recognizing “the Greater Sage Grouse Core Area Strategy [then embodied under Governor’s Executive
Order 2008-2] as the State of Wyoming’s primary regulatory mechanism to conserve sage-grouse and
preclude the need for listing the bird as a threatened or endangered species pursuant to the Endangered
Species Act of 1973.”; and

WHEREAS, on April 17, 2008, the Office of the Governor requested that the U.S. Fish and Wildlife
Service review the “Core Population Area” strategy to detennine if it was a “sound policy that should he
moved forward” and on May 7, 2008, the U.S. Fish and Wildlife Service responded that the “core
population area strategy, as outlined in the Implementation Team’s correspondence to the Governor, is a
sound framework for a policy by which to conserve greater sage-grouse in Wyoming”; and

‘WI-IEREAS, on November 10, 2010, the U.S. Fish and Wildlife Service again confirmed that “This long
term, science-based vision for the conservation of greater sage-grouse has set the stage for similar
conservation efforts across the species range,” and that “the Core Population Area Strategy for the greater
sage-grouse provides an excellent model for meaningful conservation of sage-grouse is fully supported
and implemented”; and

WHEREAS, several western states have adopted or are considering adopting the Wyoming Core Area
Strategy, thus making the concept consistent across the species range; and

WHEREAS, new science, information and data continue to emerge regarding “Core Population
Areas” and the habitats and behaviors of the Greater Sage-Grouse, which led the Governor’s Sage-Grouse
Implementation Team to re-evaluate the original “core population areas” and protective stipulations for
Greater Sage-Grouse.

NOW, THEREFORE, pursuant to the authority vested in me by the Constitution and Laws of the
State, and to the extent such actions are consistent with the statutory obligations and authority of each
individual agency including those found in Title 9, Chapter 5, Article 3 of Wyoming State Statutes,
otherwise cited as the Wyoming Regulatory Takings Act, 1, Matthew H. Mead, Governor of the State of
Wyoming, do hereby issue this Executive Order providing as follows:

1. Management by state agencies should focus on the maintenance and enhancement of Greater
Sage-Grouse habitats, populations and connectivity areas identified in Attachment A. Absent substantial
and compelling information, these Core Population Areas should not be altered for at least five (5) years.

2. Existing land uses within Core Population Areas should be recognized and respected by state
agencies. It is assumed that activities existing in Core Population Areas prior to August 1, 2008 will not
be managed under Core Population Area stipulations. Examples of existing activities include oil and gas,
mining, agriculture, processing facilities, housing and other uses that were in place prior to the
development of the Core Population Areas (prior to August 1, 2008). Provided these activities are within
a defined project boundary (such as a recognized federal oil and gas unit, drilling and spacing unit, mine
plan, subdivision plat, etc.) they should be allowed to continue within the existing boundary, even if the
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use exceeds recommended stipulations (see Attachment B) recognizing that all applicable federal actions
shall continue.

3. New development or land uses within Core Population Areas should be authorized or conducted
only when it can be demonstrated that the activity will not cause declines in Greater Sage-Grouse
populations.

4. Development consistent with the stipulations set forth in Attachrneiit B shall be deemed sufficient
to demonstrate that the activity will not cause declines in Greater Sage-Grouse populations.

5. Funding, assurances (including efforts to develop Candidate Conservation Agreements and
Candidate Conservation Agreements with Assurances), habitat enhancement, reclamation efforts,
mapping and other associated proactive efforts to assure viability of Greater Sage-Grouse in Wyoming
should be focused and prioritized to take place in Core Population Areas.

6. To the greatest extent possible, a non-regulatoiy approach shall be used to influence management
alternatives within Core Population Areas. Management alternatives should reflect uniclue localized
conditions, including soils, vegetation, development type, predation, climate and other local realities.

7. For activities outside of Core Population Areas, no more than a one-quarter (1/4) mile no surface
occupancy standard and a two (2) mile seasonal buffer should be applied to occupied leks. Incentives to
enable development of all types outside Core Population Areas should be established (these should
include stipulation waivers, enhanced pennitting processes, density bonuses, and other incentives).
Development scenarios should be designed and managed to maintain populations, habitats and essential
migration routes where possible. It is recognized that some incentives may result in reduced numbers of
sage-grouse outside of Core Population Areas.

8. Incentives to accelerate or enhance required reclamation in habitats adjacent to Core Population
Areas should be developed, including but not limited to stipulation waivers, funding for enhanced
reclamation, and other strategies. It is recognized that some incentives may result in reduced numbers of
sage-grouse outside of the Core Population Areas.

9. Existing rights should be recognized and respected.

10. On-the-ground enhancements, monitoring, and ongoing planning relative to sage-grouse and
sage-grouse habitat should be facilitated by sage-grouse local working groups whenever possible.

11. Fire suppression efforts in Core Population Areas should be emphasized, recognizing that other
local, regional, and national suppression priorities may take precedent. However, public and firefighter
safety remains the number one priority for all fire management activities.

12. State and federal agencies, including the U.S. Fish and Wildlife Service, Bureau of Land
Management, U.S. Forest Service, and other federal agencies shall work collahoratively to ensure a
uniform and consistent application of this Executive Order to maintain and enhance Greater Sage—Grouse
habitats and populations.

13. State agencies shall work collahoratively with local governments and private landowners to
maintain and enhance Greater Sage—Grouse habitats and populations in a manner consistent with this
Executive Order.
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14. It is critical that existing land uses and landowner activities continue to occur in core areas,
particularly agricultural activities on private lands. For the most part, these activities on private lands are
not subject to state agency review or approval. Only those activities occurring after August 1, 2008 which
state agencies are required by state or federal statute to review or approve are subject to consistency
review. This Executive Order in no way adds or expands the review or approval authority of any state
agency. It is acknowledged that such land uses and activities could have localized impacts on Greater
Sage-Grouse. To offset these impacts, Core Population Areas have been mapped to include additional
habitat beyond that strictly necessary to prevent listing of the species. The additional habitat included
within the Core Population Area boundaries is adequate to accommodate continuation of existing land
uses and landowner activities. As a result, state agencies are not required to review most existing land
uses and landowner activities in Core Population Areas for consistency with this Executive Order.
Attachment C contains a list of existing land uses and landowner activities that do not require review lbr
consistency.

15. It will he necessary to construct significant new transmission infrastructure to transport electricity
generated in Wyoming to out-of-state load centers. New transmission lines constructed within Core
Population Areas will be consistent with this Executive Order if they are constructed between July 1 and
March 14 (or between July 1 and November 30 in winter concentration areas) and within one half (1/2)
mile either side of existing (prior to Governor’s Executive Order 2010-4) II 5 kV or larger transmission
lines creating a corridor no wider than one (1) mile. New transmission lines outside this one (I) mile wide
corridor within Core Population Areas should be authorized or conducted only when it can be
demonstrated that the activity will not cause declines in Greater Sage-Grouse populations.

16. For purposes of consistency with this Executive Order there is established a transmission line
corridor through Core Population Areas in south central and southwestern Wyoming as illustrated on
Attachment D. This two (2) mile wide corridor represents the state of Wyoniing’s preferred alternative for
routing transmission lines across the southern portion of the state while reducing impacts to Core
Population Areas and other natural resources. New transmission lines constructed within this corridor
shall be considered consistent with this Executive Order if construction occurs within the corridor
between July 1 and March 14 (or between July 1 and November 30 in winter concentration areas).

17. New distribution, gathering, and transmission lines sited outside established corridors within Core
Population Areas should be authorized or conducted only when it can be demonstrated by the state agency
that the activity will not cause declines in Greater Sage-Grouse populations.

18. State agencies shall strive to maintain consistency with the items outlined in this Executive Order,
but it should be recognized that adjustments to the stipulations may be necessary based upon local
conditions and limitations. The goal is to minimize future disturbance by co-locating proposed
disturbances within areas already disturbed or naturally unsuitable.

19. The protective stipulations outlined in this Executive Order should be reevaluated on a
continuous basis and at a minimum annually, as new science, information and data emerge regarding
Core Population Areas and the habitats and behaviors of the Greater Sage-Grouse.

20. State agencies shall report to the Office of the Governor within ninety (90) days of signing and
annually thereafter detailing their actions to comply with this Executive Order.

Executive Order 2011-5
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This Executive Order shall remain in effect until August 1 8, 2015, at which time all provisions of this
Executive Order shall he reevaluated.

Given under my hand and the Executive Seal of the State of Wyoming this 2 day 2011.

—-- 7

Matthew H. head
Governor
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ATTACHMENT B

Permitting Process and Stipulations for Development
in Sage-Grouse Core Areas

PERMITTING PROCESS

Point of Contact: The first point of contact for addressing sage-grouse issues for any state permit
application should be the Wyoming Game and Fish Department (WGFD). Project proponents
(proponents) need to have a thorough description of their project and identify the potential effects on
sage-grouse prior to submitting an application to the permitting agency (details such as a draft project
implementation area analysis, habitat maps and any other information will help to expedite the project).
Project proponents should contact WGFD at least 45-60 days prior to submitting their application. More
complex projects will require more time. It is understood that WGFD has a role of consultation,
recommendation, and facilitation, and has no authority to either approve or deny the project. The purpose
of the initial consultation with the WGFD is to become familiar with the project proposal and ensure the
pioj ect proponent understands recommended stipulations and stipulation implementation process.

Maximum Disturbance Process: All activities will be evaluated within the context of maximum
allowable disturbance (disturbance percentages, location and number of disturbances) of suitable sage-
grouse habitat (See Appendix 1 for definition of suitable sage-grouse habitat and disturbance of suitable
sage-grouse habitat) within the area affected by the project. The maximum disturbance allowed will be
analyzed via a Density/Disturbance Calculation Tool (DDCT) process conducted by the Federal Land
Management Agency on federal Land and the project proponent on non-federal (private, state) land.
Unsuitable habitat occurring within the project area will not be included in the disturbance cap
calculations.

1. Density/Disturbance Calculation Tool (DDCT): Determine all occupied leks within a
core population area that may be affected by the project by placing a 4 mile boundary
around the project boundary (as defined by the proposed area of disturbance related to the
project). All occupied leks located within the 4 mile boundary and within a core
population area will be considered affected by the project.

A four-mile boundary will then be placed around the perimeter of each affected lek. The
core population area within the boundary of affected leks and the 4 mile boundary around
the project boundary creates the DDCT for each individual project. Disturbance will he
analyzed for the DDCT as a whole and for each individual affected lek within the DDCT.
Any portion of the DDCT occurring outside of core area will be removed from the
analysis.

If there are no affected leks within the 4 mile boundary around the project boundary, the
DDCT area will be that portion of the 4 mile project boundary within the core population
area.

2. Disturbance analysis: Total disturbance acres within the DDCT will be determined
through an evaluation (Appendix 1) of:

a. Existing disturbance (sage-grouse habitat that is disturbed due to existing
anthropogenic activity and wildfire).

Executive Order 201 1-5
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b. Approved permits (that have approval for on the ground activity) not yet
implemented.

3. Habitat Assessment:

a. A habitat assessment is not needed for the initial DDC1 area provided that the
entire DDCT area is considered suitable.

b. A habitat assessment should be conducted when the initial DDCT indicates
proposed project will cause density/disturbance thresholds to be exceeded, to see
whether siting opportunities exist within unsuitable or disturbed areas that would
reduce density/disturbance effects.

c. When a habitat assessment is conducted it should create a baseline survey
identifying:
i. Suitable arid unsuitable habitat within the DDCT area
ii. Disturbed habitat within the DDCT area
iii. Sage-grouse use of suitable habitat (seasonal, densities, etc.)
iv. Priority restoration areas (which could reduce the 5% cap)

A. Areas where plug and abandon activities will eliminate
disturbance

B. Areas where old reclamation has not produced suitable habitat
v. Areas of invasive species
vi. Other assurances in place (CCAA, easements, habitat, contracts, etc.)

4. Determination of existing and allowable suitable habitat disturbance: Acres of
disturbance within suitable habitat divided by the total suitable habitat within the DDCT
area times 100 equals the percent of disturbed suitable habitat within the DDCT area.
Subtracting the percentage of existing disturbed suitable habitat from 5% equals new
allowable suitable habitat disturbance until plant regeneration or reclamation reduces
acres of disturbed habitat within the DDCT area.

Permitting: The complete analysis package developed by consultation and review outlined herein will he
lbrwarded to the appropriate permitting agency. WGFD recommendations will be included, as will other
recommendations from project proponents and other appropriate agencies. Project proponent shall have
access to all information used in developing recommendations. Where possible and when requested by
the project proponent, state agencies shall provide the project proponent with development alternatives
other than those contained in the project proposal.

Exempt Activities: A list of exempt (“de minimus”) activities, including standard uses of the landscape is
available in Attachment C’.

GENERAL STIPULATIONS

These stipulations are designed to maintain existing suitable sage-grouse habitat by permitting
development activities in core areas in a way that will not cause declines in sage-grouse populations.
General stipulations are recommended to apply to all activities in core areas, with the exception ol exempt
(“de minimus”) actions defined herein (Attachment C) or specifically identified activities. The specific
industry stipulations are considered in addition to the general stipulations.

1. Surface Disturbance: Surface disturbance will be limited to 5% of suitable sage-grouse
habitat per an average of 640 acres. lhe DDCI process will be used to determine the
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level of disturbance. Distribution of disturbance may be considered and approved on a
case-by-case basis. Unsuitable habitat should he identified in a seasonal and landscape
context, on a case-by-case basis, outside the 0.6 mile buffer around leks. This will
incentivize proponents to locate projects in unsuitable habitat to avoid creating additional
disturbance acres. Acres of development in unsuitable habitat are not considered
disturbance acres. The primary focus should be on protection of suitable habitats and
protecting from habitat fragmentation. See Appendix I for a description of suitable,
unsuitable habitat and disturbance.

2. Surface Occupancy: Within 0.6 miles of the perimeter of occupied sage-grouse leks
there will he no surface occupancy (NSO). NSO, as used in these reconMnendations,
means no surface facilities including roads shall be placed within the NSO area. Other
activities may be authorized with the application of appropriate seasonal stipulations,
provided the resources protected by the NSO are not adversely affected. For example,
underground utilities may he penuissible if installation is completed outside applicable
seasonal stipulation periods and significant resource damage does not occur. Similarly,
geophysical exploration may be permissible in accordance with seasonal stipulations.

3. Seasonal Use: Activity (production and maintenance activity exempted) will he allowed
from July Ito March 14 outside of the 0.6 mile perimeter of a lek in core areas where
breeding, nesting and early brood-rearing habitat is present. In areas used solely as winter
concentration areas, exploration and development activity will be allowed March 14 to
December 1. Activities in unsuitable habitat may also he approved year-round (including
March 15 to June 30) on a case-by-case basis (except in specific areas where credible
data shows calendar deviation). Activities may he allowed during seasonal closure
periods as determined on a case-by-case basis. While the bulk of winter habitat
necessary to support core sage-grouse populations likely occurs inside Core Population
Areas, seasonal stipulations (December 1 to March 14) should be considered in locations
outside Core Population Areas where they have been identified as winter concentration
areas necessary for supporting biologically significant numbers of sage-grouse nesting in
Core Population Areas. All efforts should he made to minimize disturbance to mature
sagebrush cover in identified winter concentration areas.

4. Transportation: Locate main roads used to transport production and/or waste products>
1 .9 miles from the perimeter of occupied sage-grouse leks. Locate other roads used to
provide facility site access and maintenance> 0.6 miles from the perimeter of occupied
sage-grouse leks. Construct roads to minimum design standards needed for production
activities.

5. Overhead Lines: Bury lines when possible, if not; locate overhead lines at least 0.6
miles from the perimeter of occupied sage-grouse leks. New lines should be raptor
proofed if not buried.

6. Noise: New noise levels, at the perimeter of a lek, should not exceed 10 dBA above
ambient noise (existing activity included) from 6:00 pm. to 8:00 am. during the
initiation of breeding (March 1 May 15). Ambient noise levels should be determined
by ineasuremenis taken at the perimeter ota lek at sunrise.

7. Vegetation Removal: Vegetation removal should be limited to the minimum disturbance
required by the project. All topsoil stripping and vegetation removal in suitable habitat
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will occur between July 1 and March 14 in areas that are within 4 miles of an occupied
lek. Initial disturbance in unsuitable habitat between March 15 and June30 may he
approved on a case-by-case basis.

8. Sagebrush Treatment: Sagebrush eradication is considered disturbance and will
contribute to the 5% disturbance factor. Northeast Wyoniing, as depicted in Figure 1, is
of particular concern because sagebrush habitats rarely exceed 15% canopy cover and
large acreages have already been converted from sagebrush to grassland or cropland.
Absent sonic demonstration that the proposed treatment will not reduce canopy cover to
less than 15% within the treated area, habitat treatments in northeast Wyoming (Figure 1)
should not be conducted. In stands with less than 15% cover, treatment should be
designed to maintain or improve sagebrush habitat. Sagebrush treatments that maintain
sagebrush canopy cover at or above 15% total canopy cover within the treated acres will
not be considered disturbance. Treatments that reduce sagebrush canopy cover below
15% will be allowed, excluding northeast Wyoming (Figure 1), if all such treated areas
make up less than 20% of the suitable sagebrush habitat within the DDCT, and any point
within the treated area is within 60 meters of sagebrush habitat with 10% or greater
canopy cover. Treatments to enhance sagebnishlgrassland will be evaluated based upon
the existing habitat quality and the functional level post-treatment.

9. Monitoring/adaptive response: Proponents of new projects are expected to coordinate
with the permitting agency and local WGFD biologist to determine which leks need to he
monitored and what data should be reported by the proponent. Certain permits may be
exempted from monitoring activities pending permitting agency coordination. If declines
in affected leks (using a three-year running average during any five year period relative to
trends on reference leks) are determined to be caused by the project, the operator will
propose adaptive management responses to increase the number of birds. If the operator
cannot demonstrate a restoration of bird numbers to baseline levels (established by pre
disturbance surveys, reference surveys and taking into account regional and statewide
trends) within three years, operations will cease until such numbers are achieved.

10. Reclamation: Reclamation should re-establish native grasses, forbs and shrubs during
interim and final reclamation to achieve cover, species composition, and life form
diversity commensurate with the surrounding plant community or desired ecological
condition to benefit sage-grouse and replace or enhance sage-grouse habitat to the degree
that environmental conditions allow. Seed mixes should include two native forbs and two
native grasses with at least one hunchgrass species. Where sagebrush establishment is
prescribed, establishment is defined as meeting the standard prescribed in the individual
reclamation plan. Landowners should be consulted on desired plant mix on private lands.
The operator is required to control noxious and invasive weed species, including
cheatgrass. Rollover credit, if needed, will be outlined in the individual project
reclamation plan.

Credit may be given for completion of habitat enhancements on bond released or other
minimally functional habitat when detailed in a plan. These habitat enhancements may he
used as credit for reclamation that is slow to establish in order to maintain the disturbance
cap or to improve nearby sage-grouse habitat.
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Figure 1. Wyoming Core Area with northeast Wyoming core (dark green)
and coniwctivity areas (yellow).
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11. Existing Activities: Areas already disturbed or approved for development within Core
Areas prior to August 1, 2008 are not subject to new sage-grouse stipulations with the
exception existing operations may not initiate activities resulting in new surface
occupancy within 0.6 mile of the perimeter of a sage-grouse lek. Any existing
disturbance will he counted toward the calculated disturbance cap for a new proposed
activity. The level of disturbance for existing activity and rollover credit may exceed 5%.

12. Exceptions: Any exceptions to these general or specific stipulations will be considered
on a case by case basis and must show that the exception will not cause declines in sage-
grouse populations.

SPECIFIC STIPULATIONS (To be applied in addition to general stipulations)

Oil and Gas: Well pad densities not to exceed an average of one pad per square mile (640
acres) and suitable habitat disturbed not to exceed 5% of suitable habitat within the
DDCT. As an example, the number of well pads within a two mile radius of the perimeter
of an occupied sage-grouse lek should not exceed 11, distributed preferably in a clumped
pattern in one general direction from the lek.

2. Mining

a. For development drilling or ore body delineation drilled on tight centers,
(approximately l00’X 100’) the disturbance area will be delineated by the
external limits of the development area. Assuming a widely-spaced disturbance
pattern, the actual footprint will be considered the disturbance area.

h. Monitoring results will be reported annually in the mine permit animual report and
to WGFD. Pre-disturhance surveys will be conducted as required by the
appropriate regulatory agency.

c. The number of active mining development areas (e.g., operating equipment and
significant human activity) are not to exceed an average of one site per square
mile (640 acres) within the DDCT.

d. Surface disturbance and surface occupancy stipulations will be waived within the
Core Area when implementing underground mining practices that are necessary
to protect the health, welfare, and safety of miners, mine employees, contractors
and the general public. The mining practices include hut are not limited to bore
holes or shafts necessary to: 1) provide adequate oxygen to an underground mine;
2) supply inert gases or other substances to prevent, treat, or suppress combustion
or mine fires; 3) inlect mine roof stabilizing substances; and 4) remove methane
from mining areas. Any surface disturbance or surface occupancy necessary to
access the sites to implement these mining practices will also be exempt from
any stipulation.

e. Coal mining operations will be allowed to continue under the regulatory and
permit-specific terms and conditions authorized under the federal Surface Mining
Control and Reclamation Act.

3. Coimectivit:

a. The suspension of federal and state leases in connectivity corridors (Figure 1) is
encouraged where there is mutual agreement by time leasing agency and the
operator. l’hese suspensions should be allowed until additional information
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clarifies their need. Where suspensions cannot he accommodated, disturbance
should he limited to no more than 5% (up to 32 acres) per 640 acres of suitable
sage-grouse habitat within connectivity corridors.

h. For protection of connectivity corridors (Figure 1), a controlled surface use
(CSU) buffer of 0.6 miles around leks or their documented perimeters is required.
In addition, a March 15 to June 30 timing limitation stipulation is required within
nesting habitat within 4 miles of leks.

4. Process Deviation or Undefined Activities: Development proposals incorporating less
restrictive stipulations or development that is not covered by these stipulations may be
considered depending omi site-specific circumstances and the proponent must have data
demonstrating that the alternative development proposal will not cause declines in sage-
grouse populations in the core area. Proposals to deviate from standard stipulations will
be considered by a team including WGFD and the appropriate land management and
pennitting agencies, with input from the U.S. Fish and Wildlife Service. Project
proponents need to demonstrate that the project development would meet at least one of
the following conditions:
a. No suitable habitat is present in one contiguous block of land that includes at

least a 0.6 mile buffer between the project area and suitable habitat;
h. No sage-grouse use occurs in one contiguous block of land that includes at least a

0.6 mile buffer between the project area and adjacent occupied habitat, as
documented by total absence of sage-grouse droppings and an absence of sage-
grouse activity for the previous ten years;

c. Provision of a development/mitigation plan that has been implemented and
demonstrated by previous research not to cause declines in sage-grouse
populations. The demonstration must be based on monitoring data collected and
analyzed with accepted scientific based techniques.

5. Wind Enerey Development: Wind development is not recommended in sage-grouse core
areas, but will he reevaluated on a continuous basis as new science, information and data
emerges.
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Appendix I
SLlitable Sage-Grouse habitat Definition

Sage-grouse require somewhat different seasonal habitats distributed over large areas to complete their
life cycle. All of these habitats consist of, are associated with, or are immediately adjacent to, sagebrush.
If sage-grouse seasonal habitat use maps do not exist for the project site the following description of
suitable habitat should he used to determine areas of unsuitable sage-grouse habitat for development
siting purposes. An abbreviated description of a complex system cannot incorporate all aspects of, or
exceptions to, what habitats a local sage-grouse population may or may not utilize.

Suitable sage-grouse habitat (nesting, breeding, brood-rearing, or winter) is within the mapped occupied
range of sage-grouse, and:

1) has 5% or greater sagebrush canopy cover as measured by the technique developed by
interagency efforts. “Sagebrush” includes all species and sub-species of the genus Artemisia
except the mat-forming sub-shrub species: frigida (fringed) and pedatifida (birdfoot); or

2) is riparian, wet meadow (native or introduced) or areas of alfalfa or other suitable forbs (brood
rearing habitat) within 60 meters of sagebrush habitat with 10% or greater canopy cover and the
early brood rearing habitat does not exceed 20% of the suitable sagebrush habitat present within
the DDCT, Larger riparian/wet meadow, and grass/forb producing areas may be considered
suitable habitat as determined on a case by case basis.

Transitional sage-grouse habitat is land that has been treated or burned prior to 2011 resulting in <5%
sagebrush cover but is actively managed to meet a minimum of 5% sagebrush canopy cover with
associated grasses and forbs by 2021 (by analysis of local condition and trend) and may or may not he
considered disturbed. Land that does not meet the above vegetation criteria by 2021 should be considered
disturbed.

Land treatments post 2010 must meet sagebrush vegetation treatment guidelines or the treatment will be
considered disturbed. Following wildfire, lands shall he treated as disturbed pending an implementation
management plan with trend data showing the area returning to functional sage-grouse habitat.

To evaluate the 5% disturbance cap per average 640 acres using the DDC’I’, suitable habitat is considered
disturbed when it is removed and unavailable for immediate sage-grouse use.

The following items are guidelines for deterniining suitable habitat:

a. Long-tenn removal occurs when habitat is physically removed through activities that
replace suitable habitat with long term occupancy of unsuitable habitat such as a road,
well pad or active mine.

b. Short—tem removal occurs when vegetation is removed in small areas, but restored to
suitable habitat within a few years of disturbance, such as a successfully reclaimed
pipeline, or successfully reclaimed drill hole or pit.

c. ihere may he additional suitable habitat considered disturbed between two or more long
term (greater than 1 year) anthropogenic disturbance activities with a footprint greater
than 10 acres each if the activities are located such that sage-grouse use of the suitable
habitat between these activities is significantly reduced due to the close proximity (less
than 1 .2 miles apart, 0.6 miles from each activity) and resulting in cumulative effects of
these large scale activities. lixemptions may be provided.
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d. Land in northeast Wyoming (Figure 1 of Attachment B) that has had sagebrush removed
post—I 994 (based on Orthophoto interpretation) and not recovered to suitable habitat will
be considered disturbed when using the DDCT.

Executive Order 2011-5
Page 15



ATTACHMENT C
Exempt (“de minimus”) Activities

Existing Land Uses and Landowner Activities in Greater Sage-Grouse Core Population
Areas That Do Not Require State Agency Review for Consistency

With Executive Order No. 2011-02

1. Existing animal husbandry practices (including branding, docking, herding, trailing, etc).

2. Existing farming practices (excluding conversion of sagehrushlgrassland to agricultural lands).

3. Existing grazing operations that utilize recognized rangeland management practices (allotment
management plans, NRCS grazing plans, prescribed grazing plans, etc).

4. Construction of agricultural reservoirs and habitat improvements less than 10 surface acres and drilling
of agriculture and residential water wells (including installation of tanks, water windmills and solar water
pumps) more than 0.6 miles from the perimeter of the lek. Within 0.6 miles from leks no review is
required if construction does not occur March 15 to June 30 and construction does not occur on the lek.
All water tanks shall have escape ramps.

5. Agricultural and residential electrical distribution lines more than 0.6 miles from leks. Within 0.6 miles
from leks no review is required it construction does not occur March 1 5 to June 30 and construction does
not occur on the lek. Raptor perching deterrents shall be installed on all poles within 0.6 miles from leks.

6. Agricultural water pipelines if construction activities are more than 0.6 miles from leks. Within 0.6
miles from leks no review is required if construction does not occur March 15 to June 30 and construction
is reclaimed.

7. New fencing more than 0.6 miles from leks and maintenance on existing fence. For new fencing within
0.6 miles of leks, fences with documented high potential for strikes should he marked.

8. irrigation (excluding the conversion of sagehrushlgrassland to new irrigated lands).

9. Spring development if the spring is protected with fencing and enough water remains at the site to
provide mesic (wet) vegetation.

10. Herbicide use within existing road, pipeline and power line rights-of-way. Herbicides application
using spot treatment. Grasshopper/Mormon cricket control following Reduced Agent-Area 1’reaiment s
(RAA’l’S) protocol.

11. Existing county road maintenance.

12. Cultural resource pedestrian surveys.

1 3. Emergency response.
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National Historic Trails

http://www.blm.gov/wy/st/en/programs/nlcs/Historic_Trails.html[12/5/2011 2:11:09 PM]

What We Do
Visit Us
Information Center
Get Involved
Field Offices
Contact Us

BLM>Wyoming>Programs>NLCS>National Historic Trails Print Page

Historic Trails in Wyoming

During the 1800's, the area now known as Wyoming became the
focus for western expansion. The discovery of the South Pass
route over the Rocky Mountains was the primary reason for the
location of the Oregon, Mormon Pioneer, California, and Pony
Express Historic Trails in Wyoming.

BLM administered public lands in Wyoming are one of the few
remaining locations where these national historic trails can be
experienced in a setting relatively unchanged from the 1800s. In
Wyoming, 60% (over 340 miles) of the Oregon, California,
Mormon Pioneer and Pony Express Trails are under BLM
stewardship. Learn more about the historic trails by visiting our
interactive map.

In 1986, an historic trails management plan was prepared to
guide BLM management of the Oregon, California, Mormon
Pioneer and Pony Express Trails and cutoffs. Since that time,
interest in the historic trails and visitor use has steadily increased.
BLM Wyoming is considering updating or revising the
management plan to address overall management of all the
historic trails in Wyoming.

Wyoming's prominence in both the history and current
management of these trails made it the logical choice as the home
of an interpretive center dedicated to this important chapter of
American history.

 Historic Trails Links

Interactive map

Virtual tour

Auto tour guide

Trails etiquette

Planning

Links

1846 Oregon Trail map

GIS viewshed data

GIS viewshed maps
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Overland Trail

1862-1869

Ben Holladay established this new trail through Bridger Pass as a shorter, safer route for his Overland Stages that had previously been operating along the
Oregon Trail system through South Pass. This southern Wyoming trail required some road construction and the building of a series of stations and water
supply systems along the way. Many emigrant parties also made use of the Overland Trail.

The Overland Trail is not well marked. East of the North Platte River, the trail is mostly on private land; west of the river, the trail is mostly on alternating
sections of private lands and BLM-managed public lands. 
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Cherokee Trails

1849 & 1850

Several emigrant parties that included both whites and members of the Cherokee Nation journeyed to California in the first two years of the Gold Rush.
Starting in western Arkansas and eastern Oklahoma, they blazed the first wagon trails through the Rocky Mountains that didn't use South Pass.

The 1849 wagon trains chose a route across the Laramie Plains and the Red Desert that closely parallels present Interstate 80, connecting with the Oregon-
California trail at the junction of Hams Fork and Blacks Fork rivers.

The 1850 parties pioneered a completely different route that hugged the Wyoming-Colorado border until reaching Fort Bridger. Some combination of both
routes would be used to create Ben Holladay's Overland Trail in 1862.

The Cherokee Trails are not well marked. They involve private lands as well as National Forest and BLM public lands. 
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South Pass

Robert Stuart's discovery of South Pass in October 1812, gave hope that a practical overland route to the Pacific (the route Lewis and Clark
searched for but failed to find eight years earlier) did exist.

When Stuart and his band of Astorians returned to St. Louis in the spring of 1813, a newspaper report stated, "By information received from
these gentlemen, it appears that a journey across the continent of North America might be performed by waggon, there being no obstruction on
the whole route...". But Stuart wasn't real sure where he had been. Ten more years would slip by before another party of explorers would re-
discover the Pass he had found.

By 1824, South Pass was in annual use by mountain men and trappers engaged in the Rocky Mountain Fur Trade. Soon the trappers discovered
connections that linked South Pass with the Snake and Columbia rivers and with the Hudson's Bay Company holdings of the Pacific Northwest.

In 1832, Captain Benjamin E. Bonneville led 20 ox-drawn wagons through South Pass to a fur trade rendezvous on the Green River, proving that
wheeled vehicles could, indeed, cross the Continental Divide and reach the west side of the Rocky Mountain barrier. Four years later, missionaries
Dr. Marcus Whitman and Henry Spalding put their wives in a spring cart and headed for the Columbia River. The wives made it all the way. The
cart almost did.

The first organized emigrant wagon train left the United States at the Missouri River in 1841 and rolled west through South Pass. The Bidwell-
Bartleson Party was headed for a new life in California. They made it all the way, but were forced to abandon their wagons in the Great Basin
desert. Another wagon train had a similar experience in 1842, although Pathfinder John C. Fremont, who explored and mapped the South Pass
route that same year, declared it safe for overland wagon travel.

The following spring, Marcus Whitman organized an emigrating party of nearly 1,000 men, women and children into a huge wagon train
consisting of 120 covered wagons and several thousand head of livestock and headed for the Columbia River, some 2,000 miles and six months
distant. The "Great Migration of 1843" succeeded, officially opening a road of emigration, settlement and commerce to the Pacific Northwest, a
road that would come to be known as the famed "Oregon Trail." Thousands, of westering pioneers would follow their tracks in subsequent years.

People of the Mormon faith joined the westward emigration in 1847. They turned southwest after crossing South Pass and headed for the valley of the Great
Salt Lake. In 1849, a flood tide of humanity poured through the great Pass as the Forty-Niners went rip-roaring to the gold fields of California. More than
50,000 pioneers, most of them gold seekers, went west annually in the years 1850-52.

By the mid-1850s, stagecoaches and freight wagons were regular users of the Oregon, Mormon and California trails, rolling both east and west through South
Pass. For eighteen months in 1860-61, the riders of the Pony Express transcontinental mail service thundered through the pass on the incredible schedule of
2,000 miles in 240 hours: St. Jo to San Francisco in only ten days.

Inevitably, refinements would be made on the historic South Pass trail system. In 1858, the Lander Road, the first surveyed and constructed road in the Rocky
Mountains, was built to provide a shortcut from South Pass to Fort Hall on the Snake River. In 1862, stagecoach king Ben Holladay opened a new Overland
Trail route through southern Wyoming that bypassed South Pass entirely. His road generally followed an older route pioneered by peoples of the Cherokee
Nation who joined the Gold Rush in 1849.

New routes leading to gold mining boom towns in western Montana were opened in the mid-1860s. The Bozeman Trail, known to all who followed it as the
"Bloody Bozeman," branched off from the Oregon Trail west of Fort Laramie and tracked through Indian country along the east face of the Big Horn Mountains.
The Bridger Trail departed from the main road at Fort Caspar and took a safer route on the west side of the same mountain range.

The great overland wagon train migrations came to a halt with the completion of the transcontinental railroad in 1869. Now a new system of trails came into
being in the form of stagecoach and freight roads connecting the railroad towns with new settlements scattered across the northern two-thirds of Wyoming.
The Cheyenne-Deadwood Trail became the most infamous of these as it carried gold-laden stagecoaches from the Black Hills mines to the rail head in
Cheyenne.

Historians estimate that some 500,000 pioneers "went westering" along the South Pass trail system in the mid-1800s. About 80,000 were headed for the
Willamette Valley in Oregon. Some 70,000 Latter Day Saints had the Great Salt Lake region as their destination. Almost all of the remaining 350,000 were
bound for California with just a few headed for intermediate gold camps in Colorado, Wyoming , Montana and Idaho. Of those that started the journey, one in
seventeen would not complete it. Thousands would die along the way, mostly from cholera and other diseases. Some would simply "see the elephant" and turn
back.
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Stage & Freight Trails

1869-1900s

With the completion of the Union Pacific Railroad across southern Wyoming in 1869, a series of stage and freight wagon roads were developed to serve
fledgling communities to the north. Two of these roads, the Bryan-South Pass Road and the Point of Rocks-South Pass City Road, were both established to
serve the boom town of South Pass City that sprang to life following gold discoveries along the upper Sweetwater region in 1867. Soon a new stage road, the
Rawlins-Fort Washakie Stage Road was developed to serve the headquarters of the Wind River Indian Reservation.

The stage roads are located mostly on BLM-managed public lands but are not marked or well mapped. Portions of Highway 287 from Rawlins to Lander parallel
the Fort Washakie Road. 
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Travsky and Beauvais – Crotalus viridus concolor October 2004 

Parker (2002) roughly estimated numbers of midget-faded rattlesnakes in Wyoming. He 

encountered 426 snakes, and radio-collared 50, during his study. Assuming this represents 

approximately 5% of the state population, an estimated 8,000 - 10,000 snakes occupy Wyoming. 

Conservation 

Conservation Status 

Federal Endangered Species Act 

The USFWS does not give any special status to midget faded rattlesnakes at this time. 

Bureau of Land Management 

The Colorado and Wyoming State Offices of the USDI Bureau of Land Management (BLM) 

each list the midget faded rattlesnake as a Sensitive Species. The BLM developed this designation 

to “ensure that any actions on public lands consider the overall welfare of these sensitive species 

and do not contribute to their decline.” Sensitive species management will include: determining 

the distribution and current habitat needs of sensitive species; incorporating sensitive species in 

land use and activity plans; developing conservation strategies; ensuring that sensitive species are 

considered in National Environmental Policy Act analyses; and prioritizing necessary conservation 

work (USDI Bureau of Land Management 2001). 

USDA Forest Service 

At present the USDA Forest Service (USFS) does not consider the midget faded rattlesnake to 

be a sensitive species. However, in this context it is important to note that the Ashley National 

Forest (USFS Region 4) manages Flaming Gorge National Recreation Area, which supports the 

subspecies. 

Page 13 of 22 



Travsky and Beauvais – Crotalus viridus concolor October 2004 

State Wildlife Agencies 

The Wyoming Game and Fish Department restricts intentional take of the midget faded 

rattlesnake in Wyoming, unless deemed necessary by unusual circumstances; see Chapter 52, 

Section 11 of Wyoming Game and Fish Commission Regulations. The Utah Division of Wildlife 

Resources lists all subspecies of the western rattlesnake as controlled species requiring permits for 

take. Similarly, the Colorado Division of Wildlife requires permits for the take of midget faded 

rattlesnakes, but also lists the subspecies as sensitive within Colorado. 

Heritage Ranks and Wyoming Contribution Rank 

The midget faded rattlesnake has been assigned a rank of G5/T3/S1 by the Wyoming Natural 

Diversity Database (WYNDD, University of Wyoming; Keinath et al. 2003). The G5/T3 rank 

indicates that although the full species C. viridis is apparently secure rangewide, the subspecies 

concolor is at moderate risk of extinction across its range. The S1 rank indicates the subspecies is 

at relatively high risk of extinction from the state of Wyoming. It is important to note that these 

rankings are based on very limited field data. 

The Wyoming Contribution rank for midget faded rattlesnake is High. This is based on a 

ranking system developed by WYNDD (Keinath and Beauvais 2003) that measures the 

contribution of Wyoming populations of a taxon to the rangewide persistence of that taxon, and 

considers several factors. For the midget faded rattlesnake these factors include: (1) the 

subspecies is a resident native in Wyoming, (2) the subspecies has a restricted continental range, 

(3) the state encompasses a large percentage of that continental range, and (4) the status of 

Wyoming populations relative to populations in other areas is unknown. 
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Figure 2. Map of current range of the midget faded rattlesnake. (Map is from Natural Toxins 
Research Center, Texas A & M University-Kingsville). 

Figure 3. Documented observations (black dots) and predicted distribution (gray shading) of 
midget faded rattlesnakes in Wyoming. Data on file at the Wyoming Natural Diversity 
Database (University of Wyoming, Laramie, Wyoming). 
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This Draft Environmental Impact Statement was prepared by ERO Resources Corporation, an environmental 
consulting firm, with the guidance, participation, and independent evaluation of the U.S. Army Corps of 
Engineers (Corps).  The Corps, in accordance with 40 CFR 1506.5(a) and (c), is in agreement with the 
findings of the analysis, and approves and takes responsibility for the scope and content of this document. 



COVER SHEET 
ENVIRONMENTAL IMPACT STATEMENT 

NORTHERN INTEGRATED SUPPLY PROJECT 

Lead Agency: Department of the Army 
 Corps of Engineers, Omaha District 

Cooperating Agencies: Bureau of Reclamation 
 Colorado Department of Transportation 
 Larimer County 
 U.S. Environmental Protection Agency 
 U.S. Fish and Wildlife Service 

Jurisdictions in Colorado That Could Be Directly Affected: Larimer and Weld Counties 
Abstract: The Northern Integrated Supply Project Draft Environmental Impact Statement (Draft EIS) evaluates the 
effects of constructing and operating the proposed Northern Integrated Supply Project (NISP) located in Larimer and 
Weld counties in northeastern Colorado.  The U.S. Army Corps of Engineers (Corps), Bureau of Reclamation, and 
Colorado Department of Transportation will use this information to determine whether to approve permits and contracts 
necessary for construction and operation of NISP.  As proposed by the Northern Colorado Water Conservancy District 
(District), NISP would consist of a proposed Glade Reservoir with a capacity of approximately 170,000 acre-feet (AF).  
Associated with Glade Reservoir would be a forebay, pump station, and diversion structure and canal upgrade to convey 
water diverted from the Cache la Poudre River to the proposed reservoir.  A pipeline connecting the proposed Glade 
Reservoir to the existing Horsetooth Reservoir also would be constructed.  Glade Reservoir would inundate a section of 
U.S. 287 and require the relocation of the highway.  The proposed Project also would include a proposed Galeton 
Reservoir with a capacity of about 40,000 AF.  Associated with Galeton Reservoir would be a forebay, pump station, and 
pipeline to deliver water diverted from the South Platte River to Galeton Reservoir.  Water exchanges between the 
Galeton Reservoir and Glade Reservoir diversion locations are proposed. 

The proposed Project is a collaborative effort among 12 water providers (Participants) facilitated and coordinated by the 
District.  The proposed Project would provide approximately 40,000 AF of new reliable water supply, which would meet 
a portion of the Participants’ estimated 2025 and 2050 water supply needs. 

The Draft EIS evaluates four alternatives for NISP: 1) No Action; 2) Proposed Action Glade Reservoir at 170,000 AF 
and Galeton Reservoir at 40,000 AF; 3) Cactus Hill Reservoir at 180,000 AF and Galeton Reservoir at 40,000 AF; and 
4) Glade Reservoir or Cactus Hill Reservoir and Galeton Reservoir at 20,000 AF and 12,000 AF of Agricultural 
Transfers.  Two alternative realignments for U.S. 287 were evaluated as part of the Proposed Action.  The District has 
submitted a Department of the Army permit application to the Corps for the Proposed Action. 

Reviewers should provide the Corps with their comments during the review period for the Draft EIS.  This will enable 
the Corps and cooperating agencies to analyze and respond to comments at one time and use the information acquired in 
the preparation of the Final Environmental Impact Statement.  Comments on the Draft EIS should be specific and should 
address the adequacy of the statement and the merits of the alternatives discussed (40 CFR 1503.3).  The Corps will 
conduct a public hearing on the Draft EIS. 

EIS Contact for Comments and Additional Information: 
 Chandler Peter 
 NEPA EIS/404(b)(1) Coordinator 
 U.S. Army Corps of Engineers, Omaha District 
 9307 South Wadsworth Blvd. 
 Littleton, CO  80128-6901 
 Chandler.J.Peter@usace.army.mil 

Date Comments Must Be Received: July 30, 2008 
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supplies of C-BT continue to be diverted at the 
Munroe Canal.   

2.5 ALTERNATIVE 3 CACTUS 
HILL RESERVOIR AND THE 
SPWCP 

Alternative 3 is similar to the District’s Proposed 
Action except that water diverted from the Poudre 
River would be stored in the proposed Cactus Hill 
Reservoir instead of the proposed Glade Reservoir.  
Cactus Hill Reservoir would have a capacity of 
approximately 180,000 AF, with an anticipated 
initial fill volume of 120,000 AF at project start-up.  
Alternative 3 includes the SPWCP with a 40,000 AF 
Galeton Reservoir.  The Poudre Valley Canal would 
convey water diverted from the Poudre River to 
Cactus Hill Reservoir.  Construction of Cactus Hill 
Reservoir would include improvements to the 
Poudre Valley Canal and intake headgate and 
construction of temporary access roads.  
Construction would necessitate realignment of three 
Weld County Roads and two power lines owned and 
operated by the Platte River Power Authority.  
Water from Cactus Hill Reservoir would be 
conveyed via a pipeline to Horsetooth Reservoir for 
distribution to the Participants.  The Cactus Hill and 
SPWCP alternative is shown in Figure 2-3. 

2.6 ALTERNATIVE 4 GLADE 
RESERVOIR AND SPWCP 
WITH AGRICULTURAL 
TRANSFERS 

Alternative 4 is similar to the District’s Proposed 
Action (Figure 2-4) except that about 12,000 AF of 
the Participants’ requested yield would come from 
the purchase and transfer of agricultural water rights 
to M&I use (Figure 2-4).  This alternative likely 

would reduce the amount of water that would need 
to be diverted from the South Platte River through 
the SPWCP when compared to the Proposed Action.  
The size of the proposed Glade Reservoir under the 
Alternative 4 would be 170,000 AF (the same size as 
proposed under the Proposed Action), and Galeton 
Reservoir would be constructed to store 20,000 AF 
of water to reflect the contribution of the transferred 
water (a reduction of 20,000 AF relative to the 
Applicant’s Proposed Action).  Reduced use of the 
Grey Mountain water right with a 40,000 AF 
Galeton Reservoir were also evaluated, but were 
determined not to be practicable (HDR 2007a).   

For the purposes of evaluation in the EIS, a scenario 
was developed that involves the transfer of 
agricultural water from the Larimer-Weld and New 
Cache canals to obtain 12,000 AF of new firm yield.  
Prorationing described in the Addendum to 
Appendix E results in approximately 7,400 AF (62 
percent) of consumptive use (CU) water being 
transferred from the Larimer-Weld Canal and 
roughly 4,600 AF (38 percent) from the New Cache 
Canal.  It is estimated that approximately 21,500 AF 
of agricultural water rights associated with about 
17,150 acres of irrigated land would have to be 
purchased by NISP to produce the 12,000 AF of 
transferable CU water.  Figure 2-4 shows one 
example of agricultural lands that could be involved 
in this scenario.  Under this scenario, other irrigated 
lands served by the Larimer-Weld and New Cache 
canals could be subject to the transfer of agricultural 
water rights to M&I use.  Other scenarios could be 
developed that would involve other canals and other 
irrigated lands in the region. 
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Cactus Hill Reservoir Subalternative 4.2.  This 
subalternative would involve construction of a 
180,000 AF Cactus Hill Reservoir rather than Glade 
Reservoir (Figure 2-4).  All other aspects of this 
alternative would remain the same as described for 
Alternative 4. 

2.7 RELATED FEDERAL AGENCY 
ACTIONS 

As discussed in Chapter 1, the Corps is the lead 
federal agency for the NISP EIS and the Corps’ 

decision to issue or deny a Section 404 permit for 
the project is a major federal action.  Reclamation 
has discretionary federal actions that are related to 
the Corps’ federal action.  These related federal 
agency actions are described below. 

2.7.1 Bureau of Reclamation 
All of the action alternatives propose to use some 
East Slope C-BT Project facilities to distribute NISP 
water to the Participants.  Most C-BT facilities are 
owned by the United States and operated by 

Figure 2-4.  Potential Agricultural Transfer Lands (Portion of Alternative 4). 
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for the realignment (HDR 2005b).  Subsequent to 
Level 2 screening, the northern alignment was 
refined to meet CDOT design criteria and further 
reduce impacts to wetlands and waters of the U.S. 
(Muller 2006a).  The District has not selected a 
preferred alignment alternative. 

2.8 SUMMARY 

2.8.1 Comparison of Alternative 
Features 

Table 2-4 provides a summary comparing the major 
features associated with the action alternatives. 

2.8.2 Comparison of Alternative Costs 
Table 2-5 and Table 2-6 provide the estimated costs 
of the alternatives.  The No Action alternative has 
the highest estimated total capital cost 
($830,500,000) and the Proposed Action has the 
lowest estimated total capital cost ($426,000,000). 
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Table 2-4.  Comparison of Features for Each Alternative. 

Feature Alternative 2—Glade plus SPWCP and Galeton 
(Proposed Action) 

Alternative 3—Cactus Hill 
plus SPWCP and Galeton 

Subalternative 4.1—Glade plus SPWCP and Galeton  
plus Ag. Transfers 

Subalternative 4.2—Cactus 
Hill plus SPWCP and Galeton 

plus Ag Transfers 

 Reclamation Contract Reclamation No Contract Reclamation 
Contract 

Reclamation 
No Contract Reclamation Contract Reclamation No 

Contract 
Reclamation 

Contract 
Reclamation 
No Contract 

 U.S. 287 
Western 

U.S. 287 
Northern 

U.S. 287 
Western 

U.S. 287 
Northern   U.S. 287 

Western 
U.S. 287 
Northern 

U.S. 287 
Western 

U.S. 287 
Northern   

Storage and Facilities 
Glade or Cactus 
Hill Reservoir 
storage capacity 

170,000 AF - 180,000 AF 180,000 AF - 200,000 AF 170,000 AF - 180,000 AF 180,000 AF - 200,000 AF 

Glade Reservoir 
and forebay or 
Cactus Hill 
Reservoir 
footprint1 

1,917.73 acres 4,384.45 acres Same as Alternative 2 Same as Alternative 3 

Galeton 
Reservoir storage 
capacity 

40,000 AF 40,000 AF 20,000 AF 20,000 AF 

Galeton 
Reservoir 
footprint 2 

1,827.24 acres 1,827.24 acres 1,239.60 acres 1,239.60 acres 

SPWCP forebay 
and facilities  

21.47 acres 21.47 acres 21.47 acres 21.47 acres 

Facilities 
associated with 
pipelines 

0.16 acre 1.00 acre 1.00 acre 2.00 acres 0.16 acre 1.00 acre 1.00 acre 2.00 acres 

Borrow areas 
(temporary 
impacts) 

61.18 acres for Glade 
 

0 acre 61.18 acres for Glade 0 acre 

Pump stations 
along pipelines 

1.00 acre for SPWCP pump stations 1.00 acre for SPWCP pump 
stations 

1.00 acre for SPWCP pump stations 1.00 acre for SPWCP pump 
stations 
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Feature Alternative 2—Glade plus SPWCP and Galeton 
(Proposed Action) 

Alternative 3—Cactus Hill 
plus SPWCP and Galeton 

Subalternative 4.1—Glade plus SPWCP and Galeton  
plus Ag. Transfers 

Subalternative 4.2—Cactus 
Hill plus SPWCP and Galeton 

plus Ag Transfers 

 Reclamation Contract Reclamation No Contract Reclamation 
Contract 

Reclamation 
No Contract Reclamation Contract Reclamation No 

Contract 
Reclamation 

Contract 
Reclamation 
No Contract 

 U.S. 287 
Western 

U.S. 287 
Northern 

U.S. 287 
Western 

U.S. 287 
Northern   U.S. 287 

Western 
U.S. 287 
Northern 

U.S. 287 
Western 

U.S. 287 
Northern   

Roads 
Access roads 
(temporary 
impacts 

1.28 acres at Galeton forebay 
26.48 acres at Galeton Reservoir 
5.41 acres at Glade Reservoir 
0.3 mile at Galeton forebay 
2.6 miles at Galeton Reservoir 
1.0 mile at Glade Reservoir 

1.28 acres at Galeton forebay 
26.48 acres at Galeton Reservoir 
8.04 acres at Cactus Hill 
0.3 mile at Galeton forebay 
2.6 miles at Galeton Reservoir 
0.7 mile at Cactus Hill 

1.28 acres at Galeton forebay 
26.48 acres at Galeton Reservoir 
5.41 acres at Glade Reservoir 
0.3 mile at Galeton forebay 
2.6 miles at Galeton Reservoir 
1.0 mile at Glade Reservoir 

1.28 acres at Galeton forebay 
26.48 acres at Galeton Reservoir 
8.04 acres at Cactus Hill 
0.3 mile at Galeton forebay 
2.6 miles at Galeton Reservoir 
0.7 mile at Cactus Hill 

County Road 
realignment 

0 miles  9.9 miles 
144.32 acres 

0 miles 9.9 miles 
144.32 acres 

U.S. 287 
realignment  

7.87 miles 
144.47 acres 

12.80 
miles 
164.85 
acres 

7.87 miles 
144.47 acres 

12.80 miles 
164.85 
acres 

0 miles 0 miles 7.87 miles 
144.47 
acres 

12.80 miles 
164.85 acres 

7.87 
miles 
144.47 
acres 

12.80 miles 
164.85 
acres 

0 miles 0 miles 

Total 
Alternative 
Permanently 
Impacted Area 
(temporary 
impacts not 
shown) 

3,973.25 
acres 

3,993.63 
acres 

3,974.09 
acres 

3,994.47 
acres 

6,379.48 acres 6,380.48 acres 3,385.61 
acres 

3,405.99 
acres 

3,386.45 
acres 

3,406.83 
acres 

5,791.84 acres 5,792.84 
acres 
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Feature Alternative 2—Glade plus SPWCP and Galeton 
(Proposed Action) 

Alternative 3—Cactus Hill 
plus SPWCP and Galeton 

Subalternative 4.1—Glade plus SPWCP and Galeton  
plus Ag. Transfers 

Subalternative 4.2—Cactus 
Hill plus SPWCP and Galeton 

plus Ag Transfers 

 Reclamation Contract Reclamation No Contract Reclamation 
Contract 

Reclamation 
No Contract Reclamation Contract Reclamation No 

Contract 
Reclamation 

Contract 
Reclamation 
No Contract 

 U.S. 287 
Western 

U.S. 287 
Northern 

U.S. 287 
Western 

U.S. 287 
Northern   U.S. 287 

Western 
U.S. 287 
Northern 

U.S. 287 
Western 

U.S. 287 
Northern   

Conveyance 
SPWCP 3 31.1 miles 31.1 miles 31.1 miles 31.1 miles 31.1 miles 31.1 miles 31.1 

miles 
31.1 miles 

Glade to 
Horsetooth 
Pipeline3 

5.50 miles    5.50 miles    

Glade to Carter 
Pipeline3 

 31.09 miles    31.09 miles   

Cactus Hill Inlet 
and Cactus Hill 
to Horsetooth 
Pipeline3 

  3.85 miles for 
Inlet 
17.63 miles to 
Horsetooth 

   3.85 
miles for 
Inlet 
17.63 
miles to 
Horse-
tooth 

 

Cactus Hill Inlet 
and Cactus Hill 
to Carter 
Pipeline3 

   3.85 miles for 
Inlet 
41.89 miles 
for connection 
to SWSP 

   3.85 miles for Inlet 
41.89 miles for connection to SWSP 

Total 
Conveyance 
Distance 

36.6 miles 62.19 miles 52.58 miles 76.84 miles 36.6 miles 62.19 miles 52.58 
miles 

76.84 miles 

1Includes spillway, forebay, associated facilities, and dam. 
2Includes South Platte River diversion, forebay, and dam.  
3Includes pipelines and pump stations.  
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1.0 SUMMARY 
 
Powertech (USA) Inc. (“Powertech”) engaged W. Cary Voss, C.P.G., to write an updated 
National Instrument (NI) 43-101 compliant report on its Centennial Project in order to 
categorize its resource base under current standards of review.  The author, a geologist 
with an abundance of uranium exploration and mining experience, has first-hand field and 
data review experience on these and adjacent properties.  Mr. Voss is a former employee of 
Rocky Mountain Energy Company (“RME”), has over 35 years experience as a geologist 
and was familiar with the Centennial Project during its initial exploration and development 
phases.  Mr. Voss was also instrumental in the development and use of the RME project 
exploration and resource calculation techniques used on this and other RME uranium 
properties.  
 
The Centennial Project is located in western Weld County in northeastern Colorado, 
specifically located in Townships 8, 9 and 10 North; Range 67 West; 6th Principal 
Meridian.  The project is situated within the Cheyenne Basin where uranium was 
discovered in 1969.  RME, a subsidiary of Union Pacific Railroad Corporation, began 
uranium exploration on its Union Pacific Railroad mineral rights within Weld County, 
Colorado in 1974 and continued through 1984. In 2006, Powertech Uranium Corp. and its 
wholly owned subsidiary, Powertech (USA), Inc. acquired uranium rights over this area 
from Anadarko Petroleum Corp (“Anadarko”), the successor to Union Pacific in ownership 
of the mineral rights.  As part of this acquisition, Powertech Uranium Corp. and/or its 
subsidiaries (collectively, “Powertech”) has obtained all available historic data from over 
3,500 exploratory drill holes, that were completed by RME and other companies in the 
project area during this time.   
 
Geologically the uranium mineralization within the Centennial Project occurs as 
epigenetically deposited solution fronts called “roll fronts” within shallow dipping 
marginal marine sands of the Fox Hills Sandstone of Cretaceous age.  The roll fronts 
consist of several stacked horizons of continuous mineralization occurring at the 
oxidation/reductions “(redox”) boundary of downward migrating oxidizing solutions 
which entered the Fox Hills at the outcrop.  The configuration of these roll front deposits is 
typical of shallow, sedimentary uranium deposits that occur within the western United 
States and are characterized as “C” shaped rolls, convex down gradient, with the highest 
grade mineralization occurring immediately on the reduced side of the redox boundary. 
 
The original Centennial Project technical report was prepared in March 2007.  An updated 
technical report, describing Powertech’s 2007 and 2008 activities was published in June 
2009.  Powertech’s land position has steadily increased since the publication of the original 
technical report.  In July 2009, the Company entered into two option agreements 

Powertech Uranium Corp.  4                                        February 25, 2010 



Form 43-101 F1 
Updated Technical Report 
Centennial Project 

for the purchase of an aggregate of 3,585 acres of land, together with the associated water, 
mineral and lease interests, in Weld County, Colorado.  Powertech’s total gross mineral 
rights in the area have now increased to 9,615 acres, while its surface use acreage has 
increased to 7,262 acres.  This valuable addition of surface use provides Powertech access 
to its privately-owned minerals, as well as enabling it to conduct mine planning and 
support operational facility design.   
 
Powertech received approval from the Colorado Division of Reclamation, Mining and 
Safety (“DRMS”) in 2008, through the filing of a Notice of Intent to conduct Prospecting 
Operations (“NOI”), for the completion of selected rotary drill holes, core holes and water 
wells.  Since the filing of the June 2009 updated technical report, 16 water wells and 2 core 
holes have been completed on the project.  These wells were developed for the purpose of  
conducting a pumping test to investigate aquifer characteristics and the quality of 
groundwater in the vicinity of Powertech’s initial proposed well field.  As of the writing of 
this report, the pumping test has not yet been conducted.  454 feet of core was collected 
from the two core holes and selected intervals of two water wells.  Laboratory analyses 
were performed on this core to examine the nature of the uranium mineralization, as well 
as the physical characteristics of the host sandstones and confining units in the subsurface.  
A total of 8,677 feet of drilling was completed during this time.  

The updated technical report of June 2009 increased the resource total for the Centennial 
Project to 11.5 million pounds of inferred resources at a 0.20 GT cut-off.  Through 
acquisition of additional property, limited drilling and the continued evaluation of RME 
historic close-spaced drilling within the project boundaries, Powertech has continued to 
increase its resource base on the Centennial Project.  To date, at a 0.20 GT cut-off, 
Powertech has identified 12,697,085 pounds of uranium resources on the property.  
Applying project-specific evaluation criteria based on Canadian Institute of Mining, 
Metallurgy and Petroleum (CIM) Definition Standards for Mineral Resources and Mineral 
Reserves to these resources, 10,371,571 pounds of this total have been classified as 
Indicated Resources, while 2,325,514 pounds have been classified as Inferred Resources.  
Using a 0.50 GT cut-off, 8,762,336 pounds of uranium resources were identified -  
8,120,866 of these resources were categorized as Indicated Resources and 641,470 pounds 
were categorized as Inferred Resources.   
 
A two-phased work program is recommended.  The first phase is the completion of an 
economic evaluation to assess the viability of an in-situ recovery (ISR) mining operation at 
the Centennial Project.  This evaluation process should be conducted by independent 
companies with engineering and financial expertise in the field of ISR operations.  If 
positive results are obtained from this evaluation, a second phase of initiating operational 
permitting activities with the U.S. EPA and the Colorado DRMS and DPHE should 
commence. 
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PEA Completed on Two Key Deposits with 12.7 Million Pounds
U3O8
Centennial covers 7,098 acres of uranium mineral rights in Weld
County, Colorado. The property has undergone approximately 1 million
feet of drilling in 3,000 holes. A Preliminary Economic Assessment
Report, completed in August 2010 by SRK Consulting, identified
combined Centennial deposits containing Indicated resources totaling
9.5 million pounds U3O8 (0.09% U3O8), and an additional Inferred
resource of 2.1 million pounds U3O8 (0.09% U3O8), at a 0.2GT (grade-
thickness product) cut-off.*

* Resource figures re-calculated post-PEA following termination of an
option covering 1.1M lbs of uranium resources.

Planned 700,000 Pounds per Year U3O8**
The proposed ISR project envisions a 700,000 pounds per year U3O8
production rate and a 75% ultimate recovery; generating a 14 year
mine life. The base case economic analysis results (based on a uranium
selling price of $65/lb.) indicate a pre-tax Net Present Value (NPV) of
US dollars (USD) 51.8 million at an 8% discount rate with an Internal
Rate of Return (IRR) of 18%. Phase I (initial) capital costs are
estimated at USD71.1million and Life of Mine operating unit costs of
USD34.95/lb U3O8.

** Subject to re-evaluation based on termination of option covering
1.1M lbs of uranium resources.

SRK stated that the Centennial Uranium ISR project is sufficiently
attractive from a technical and economic perspective that it justifies
further work by Powertech toward completion of project permitting, and
further definition of hydrogeological characteristics that would allow for
ISR production parameters.

Recent Work
Powertech has completed a significant amount of work focused
primarily on preparing the project for in situ (ISR) leach permitting and
feasibility. This work has included drilling, recovery tests, water well
tests and environmental studies. At the request of the Colorado Division
of Reclamation, Mining and Safety (CDRMS), the Company prepared and
submitted an updated Site Characterization Plan in April 2009. All the
required environmental surveys and studies have been completed and
the draft reports have been received.

UIC Class I Injection Permit Application
Powertech completed its application to EPA for a Class I UIC Permit in November 2010. On December 9, 2010, EPA
informed the Company that the application was deemed complete.

Aquifer Pump Test
One particular test that has not yet been performed is the regional aquifer pump test.The pump test is a critical
component to determining and understanding the hydrogeological characteristics of the project area. Powertech has
been waiting for the EPA to issue its permit to inject, as that is the selected method for disposing of the water
pumped during the test. The EPA issued the permit on December 3, 2010. On January 3, 2011, the permit was
petitioned for appeal by two parties. On February 7, 2011, the EPA withdrew the permit with the stated intention of
modifying and reissuing it. EPA issued the draft UIC permit #CO52209-08412 during May 2011 and closed the public
comment period during June 2011. Based on discussions with the EPA, the final permit is expected to be issued late
third quarter 2011. If there are no intervenors, the permit will be effective 30 days after issuance. If there are
intervenors, the permit will not be issued until the Environmental Appeals Board has rejected the intervenors'
arguements. 

New ISR Rules
House Bill 1161 was passed by the Colorado Legislature and signed into law by Governor Ritter in 2008. Powertech had
opposed the bill. The bill amended the Mined Land Reclamation Act by adding restrictions to uranium mining in
Colorado. In 2009 and 2010, the Division of Reclamation Mining and Safety (DRMS) conducted a rulemaking process
for HB-08-1161, The rulemaking process also included two related bills: SB 08-228 and SB 08-169. The final rules
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were effective September 30, 2010. The DRMS had asked Powertech to withhold its application until the rulemaking
was complete. On November 1, 2010, Powertech, through its counsel, filed a civil suit challenging both the substance
of certain rules and the procedure under which they were promulgated. In January 2011, Powertech met with the
DRMS and is actively engaged in discussions regarding the regulations and the Company's complaint. 

What's Next
Powertech is now preparing a draft Site Environmental Report which will be used in the preparation of the applications
for ISR operations to the EPA, the Colorado Department of Public Health and Environment, Colorado Department of
Natural Resources and Weld County. The applications will be delayed pending completion of the aquifer pump test and
resolution of the lawsuit challenging the regulations, both of which are anticipated to be resolved in 2011. The
Company will continue to meet periodically with the regulatory agencies and Weld County to provide updates and
plans.

Community Relations, Weld County
Members of the Weld County community and interested parties seeking information on the Centennial Project may call
the project information line at 303-865-7738 or toll free 1-877-798-4240. Messages left will receive a response within
24 hours, Monday-Friday between 8 a.m. and 5 p.m. MDT.

Link to NI 43-101 Technical Report 

Photo Gallery
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 Frequently Asked Questions about the Centennial Project

Regulatory Oversight of In-Situ Recovery

What agencies oversee uranium recovery operations in Colorado?
The U.S. Nuclear Regulatory Commission (NRC) oversees and regulates the
process of in-situ uranium recovery. However, Colorado is an 'Agreement State,'
meaning that state agencies have entered into agreement with NRC to oversee all
in-situ recovery licensing and permitting on that federal agency's behalf. The Colorado Department of Natural
Resources' (DNR) Division of Reclamation, Mining and Safety (DRMS), in conjunction with the Mined Land Reclamation
Board, will oversee the mining and reclamation sites at the Centennial Project, including permitting and regulating the
extraction of the mineral, reclamation of affected land and protecting and implementing the state's groundwater
quality standards. The Colorado Department of Public Health and Environment (CDPHE) will handle licensing and
oversight of the handling, transportation and disposal of uranium and any byproduct material, as well as any
applicable issues relating to surface water and air quality for the site.

Colorado agencies have a strong record of reviewing radiation matters and licensing uranium mills. The effect of this
agreement is that the local state personnel are going to be the regulators, rather than a distant federal agency out of
Washington. Regulatory standards are available on the agencies' respective Web sites.

Also, the U.S. Environmental Protection Agency (EPA), Region 8, which is located in Denver, will be directly involved in
the review and issuance of the underground injection control (UIC) permit.

What procedures will Powertech be required to follow at the Centennial Project?
Specific procedures for the site are part of the permits and are dependent upon background data, mine planning and
engineering design. Powertech has been gathering environmental data and conducting baseline studies for
groundwater and surface water hydrology, air, geology, traffic, soil studies, geography, socioeconomic impacts, and
other data to support its permit applications to federal, state and local regulatory agencies.

Upon granting permits and licenses, the regulatory agencies will issue site-specific conditions that Powertech is
required to follow. All industrial safety procedures, including the testing of air, water and soils, will be conducted
regularly to alleviate concerns of nearby residents. Until the agencies have the application and data to review,
Powertech cannot know the site-specific requirements. Once approved, those documents will be available for public
inspection.

What type of bonding has Powertech secured to ensure that site restoration is completed at the end of
the project?
Powertech intends to be an excellent corporate citizen in all aspects of mining operations. The company has already
submitted the required bonds for installing and rehabilitating monitoring and exploration wells. For the two Notices of
Intent (NOI) approved by the Department of Natural Resources' Division of Reclamation, Mining and Safety (DRMS) for
drilling monitor wells and core holes, Powertech has provided reclamation performance bonds in excess of $350,000
for its preliminary testing operations.

For ISR operations, Powertech will also secure surety bonds as required by the government so that any costs of
restoration and plugging of wells and removal of surface facilities are guaranteed, should a state or federal agency be
required to contract with a third party to complete the restoration work covered by the bond. This money is held in an
Escrow account, which is managed and controlled by either the State or Federal Government, until the restoration
work is completed and approved. This type of "insurance" will guarantee the healthy future of the site for generations.

How is Powertech communicating with the public about the Centennial Project?
Powertech communicates its plans with the public through ongoing public meetings, our Web site, fact sheets,
informational hotline and periodic email updates on field activities.

In-Situ Recovery

What is the difference between leaching and In-Situ Recovery?
Leaching implies heap-leaching above ground using strong chemicals, a process used in gold recovery. Because In-Situ
Recovery (ISR) does not use strong or caustic chemicals, but rather oxygen and carbon dioxide, ISR has become the
common name now used to describe the process of recovering uranium through water wells.

Will Powertech be undertaking open pit mining at the Centennial Project?
No. Powertech intends to mine all of the deposits with the ISR method. .

Does ISR create tailings?
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No. One of the key advantages of ISR mining is that tailings are not generated. 

Has the restoration and closure of U.S. ISR operations been proven to be feasible?
Yes. The groundwater restoration, or cleanup of an aquifer impacted by in-situ uranium solution mining, has been
shown to be technically, physically and economically achievable. (Ref. NRC NUREG/CR 6870) Some recent successful
ISR mine closures include the O'Hern, Hobson, Zamzow, Pawlik, and Longoria mines in South Texas, all owned by
different companies. There are no historical cases in the United States where ISR has made a long-term negative
impact on public health or the environment.

Well Field Operations

What is the location of the uranium in the aquifer?
The uranium is contained in the uppermost sands of the Laramie-Fox Hills formation, which is a marginal marine
sandstone horizon of Cretaceous age. Some drinking water is produced from this horizon, but wells are located at a
considerable distance from the uranium ore, where the water quality is not conducive for human consumption. The
depth varies from 80 - 600 feet below the surface, depending on the thickness of the over-lying strata. The uranium
ore body and aquifer already naturally have heavy metals and salts present, the foremost of which is uranium.

How much water will Powertech need for the ISR process?
The water that is used in the mining operations is derived from the pore space in the rock that contains the uranium
ore. During in-situ operations, about 99 percent of the native groundwater is continually recirculated and is not
consumed. However, a one percent bleed is required by regulation, which will be diverted to a reverse osmosis
filtration unit. Assuming an operation flow rate of 2000 gallons per minute, this would result in 20 gallons per minute
being diverted to the filtration unit with approximately 14 gallons per minute being recirculated to the well field and 6
gallons per minute being disposed of via deep well injection. The net consumptive use of water is approximately 6
gallons per minute, nearly the same flow as a garden hose. The company's objective is to minimize consumption of
water.

How will the recovery solution be treated before injection into the aquifer?
"Treated," during operation, means adding oxygen and carbon dioxide to native groundwater. During the restoration
process, the word "treated" means removal of any ion build-up in the water during recovery. Some of the metals are
re-circulated with the injection solution and not removed (or precipitated) until the end of the recovery process at the
groundwater restoration phase. These precipitated metals, such as selenium, would be packaged and disposed of at a
licensed disposal facility.

Does Powertech plan to use any acidic recovery solution for this or other projects?
No. We do not plan or intend to use any acidic recovery solutions at this operation. In the history of ISR uranium
mining in the United States, only Nine Mile Lake in Wyoming has had a test of acid production. While some in-situ
operations in foreign countries have commonly used stronger leaching agents, such as sulfuric acid, which is more
reactive and leaches out much more of the metals and salts and takes longer to restore, these operations are
regulated by a different standard and are irrelevant to the U.S. industry.

How deep will the wells be?
The wells will be drilled through the ore horizon. The depth varies from 80 - 600 feet below the surface, depending on
the thickness of the over-lying strata.

How many wells will there be during operations?
The number of wells is dependent on the final engineering study. However, in the area of the ore, wells will probably
be spaced between 75 to 100 feet apart. In the ISR process, wells need to be closely spaced in order to extract the
uranium, due to its tendency to precipitate in the subsurface environment over longer distances.

Where will the wells be located?
The injection and production wells will be sited on the surface above the ore bodies. Specific surface locations will be
determined, along with the final number of wells, following the final engineering study that will be reviewed during the
public permitting processes. Powertech will provide the exact locations and other details in its regulatory permit
applications, which will be open to public inspection. Previous drilling by Union Pacific RR's Rocky Mountain Energy
subsidiary precisely located the deposits when exploration drilling was done. Colorado law allows that information will
remain proprietary and confidential, due to the number of the other uranium prospectors and Powertech competitors in
the area.

Who pays for the electricity to run the wells?
Powertech will secure electric power for its operations at the Centennial Project from Poudre Valley
REA.

Will the well fields and recovery operations create any light pollution?
Plant operations will be inside buildings and there will be very little light pollution. Where lights are required in well
fields for night operations, the company will evaluate such alternative measures as downward-directed lights and
barriers to minimize light pollution.

Is Powertech handling the closure of bore holes and monitoring wells left by Rocky Mountain Energy Corp.
after the initial exploration of the ore zone in the 1980's?
Yes. RME installed and plugged bore holes during exploration of the ore zone in the 1980s, and our understanding from
the State is that there may be some unplugged. Powertech will perform aquifer testing to determine if the bore holes
were sealed adequately. Where the testing determines that sealing is not adequate, the company will undertake a re-
plugging of the bore holes through a process of re-drilling and plugging with bentonite gel.

Powertech is also attempting to locate and repair old monitoring wells that were installed by RME in the early 1980s.
Some of these were broken and have been repaired for our use in baseline monitoring; some cannot be repaired and
are being sealed by our contractor. The Department of Natural Resources Division of Reclamation Mining and Safety
and Division of Water Resources have inspected the wells and our repair activities, and found our efforts to be
satisfactory.
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Water Quality

Can Powertech ensure that the recovery solution will not spread outside of the ore deposit into underlying
or overlying aquifers and affect the water quality?
Yes, for several reasons:

Nature of the Strata: Previous studies have revealed that the ore zone is confined above and below by layers of
impermeable strata (mudstone/siltstone), through which the solution cannot travel. 

Wellfield Design: The proposed ISR operations are designed to isolate the operational portion of the ore zone from any
surrounding zones that contain potable water. This necessity to confine the operations to the uranium zone is a
primary requirement by the regulatory authorities before a company is allowed to mine. The movement of the recovery
solution through the ore zone is controlled by the design and operation of the ISR system, instrumentation and
monitors of the wellfield and the monitor wells that surround the wellfield. Once the uranium is dissolved, the loaded
recovery solution is pumped to the surface, and this extraction pressure keeps the solution moving through the ore in
the closed recovery process.

Bleed Pressure: Furthermore, slightly more water will be withdrawn than is re-injected, known as a bleed, which
maintains a "cone of depression" in the mining area. Because water flows from high to low water levels, this gradient
results in a flow from the ore zone up into the production well, confining the recovery solution to the mining zone.

Monitoring: As a final safeguard, the ore zone will be surrounded, both laterally and above and below, by monitor
wells which are frequently sampled to ensure that all mining fluids are retained within the mining zone. This zone is
surrounded by the mandated monitoring wells surrounding the mine zone, and those wells are measured daily by
highly-trained staff for water pressure (indicator of flow direction), as well as chemistry, on a weekly basis that tells if
indicator elements that are more mobile than uranium can be detected. Any imbalance in a well field can be reversed
by increased pumping in the wells that are closest to the monitor perimeter to level out any imbalance.

Have any U.S. ISR operations ever contaminated drinking water supplies?
No. No ISR recovery project in the U.S has ever contaminated water supplies. The water located in aquifer zones
where uranium occurs is naturally rich in uranium and other minerals, and thus is not appropriate for nor used as a
source of drinking water. The purpose of regulatory review and receipt of permits is to assure the public that
operations will not negatively impact human health or the environment.

Opponents of ISR point to an NRC report that they say "verifies that ISR contaminates drinking water
supplies.- Is that true?
No. This reading of the report is incorrect. The NRC report referenced, entitled "NUREG/CR6870: Consideration of
geochemical issues in groundwater restoration at uranium in-situ leach mining facilities" was published in January 2007
for industry, licensees, state regulators, and NRC staff who oversee uranium ISR facilities and assess the costs
associated with their restoration.

The report does not verify contaminated water supplies, which are defined as "a system that supplies drinking water
for human consumption.- Rather, it indicates a tendency for ISR operations to increase the mineral content of water at
the mine site, where water is already naturally contaminated with high metals beyond human use.

The focus and purpose of the NRC report is to be a guide for industry on future ISR projects to estimate the costs and
methods of restoring groundwater at the mine site to its baseline conditions. In no way does it discourage ISR
operations. The report states: "For this reason, the U.S. Nuclear Regulatory Commission (NRC) requires licensees to
ensure that sufficient funds are maintained by the licensee for restoration of the site to initial conditions following
cessation of in-situ leach mining operations." Clearly, the report is not emphasizing groundwater contamination, but
rather provides tools for industry to further facilitate such operations and estimate the restoration costs at a site.

Will the recovery solution and injection pressure have any detrimental impact on the aquifer rock
formations?
No. No U.S. aquifer has ever been damaged by ISR mining. Upon completion of ISR operations, the subsurface
contacted by the recovery solution returns to a state consistent to what it was prior to mining.

How will Powertech demonstrate that drinking water is safe surrounding the permit site? As required by law, all water
supplies surrounding a site that involves ground water chemistry are monitored so the public can be confident that
their safety is not compromised. With regular testing, the population can rest assured that their drinking water is not
affected.

Hasn't the EPA lowered regulatory limits for water quality after some ISR operations?
The EPA groundwater standards include what is referred to as an alternate concentration limit (ACL), if all practical
efforts to meet the baseline condition of an element are unsuccessful. ACLs apply only to water in the mine area,
which is already high in minerals and exempt from human use. The altered concentration limits are not applied to
drinking water, and still provide an equivalent protection of human health and the environment.

Air Quality

How will Powertech ensure safe air quality surrounding the permit site?
At the Centennial Project, eight stationary air-monitoring stations will be set up at the boundary of the permit area to
measure levels of radon and other parameters as specified by the Colorado Department of Public Health and
Environment, and to assure the public that safe levels of air quality are maintained. Two will monitor only particles
less than 10 microns in diameter, and the remaining six will test all particle sizes.

Human Health

Can residents and livestock remain living next to the recovery site during ISR?
Yes, absolutely. The areas surrounding the permit areas will remain safe for all activities and residents, just as they
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are today.

The suspension of any activities by the landowner is only within the operating area, where the drilling rigs, vehicles,
wells, monitoring equipment and backhoes are treated as industrial equipment and restricted to qualified personnel
only for the safety reasons just like any industrial site.

ISR production also consists of a well field, which contains numerous water wells usually spaced at approximately 100
feet apart or closer. These wells are constructed from polyvinyl chloride (PVC) and livestock can damage the well head
that is exposed above the surface. The Colorado Department of Public Health and Environment will attest to the fact
that areas adjacent to the operating permit areas will be as safe for all activity as before mining.

What radiation exposure limits are set for the public from uranium recovery projects?
As an agreement state, the Colorado Department of Public Health and Environment and the Colorado Department of
Natural Resources' Division of Reclamation, Mining and Safety, along with the U.S. Environmental Protection Agency,
oversee the Nuclear Regulatory Commission's limit on radiation exposure for any member of the public from a uranium
extraction facility at 25 millirems per year, with the condition that exposure be less if reasonably possible.

This limit is one-sixteenth of the average amount of radiation (400 millirems) that a Colorado citizen receives each
year from natural sources alone. Powertech intends to maintain exposures well below this limit and will follow other
requirements issued by regulatory agencies.

Would spills of uranium during transport pose any danger to human health?
No. Operations that use water as the primary component can incur spills, and all ISR projects have had a number of
minor leaks, but the most important aspect is that those spills are minor and have had no long term negative affect
on human health or the environment. Further, spills of ore or resin beads with uranium from the Centennial Project are
very unlikely, but in the case of a spill, would ALSO pose no danger to human health or environment.

The radioactivity of uranium in one gram of Weld County ore is 134 pCi (picoCurie) and that of pure natural uranium is
670,000 pCi (picoCurie) (assume 200 ppm). The latter is close to the radiation contained by a self-luminous watch dial
(up to 500,000 pCi). During transport from in-situ wellfields, natural uranium will be tightly bound by ion-exchange
bonds to resin beads similar to plastic, presenting no danger to human health. Nevertheless, any and all such spills
would be tested and the soil would be excavated, placed in 55 gallon drums and stored until closure or sent to a
licensed mill tailings site. Powertech will provide training as needed to local first responders, but the community
hazardous material responders already have sufficient training to deal with any such emergency. It can be readily
cleaned up and removed to a disposal site.

Can the radiation exposure from ISR cause cancer?
No. Epidemiological studies have shown that ISR operations do not increase the risk of cancer. (Boice, Mumma,
Schweitzer, Blot: "Cancer mortality in a Texas county with prior uranium mining and milling activities, 1950-2001";
Journal of Radiological Protection, 2003.) To view additional peer-reviewed scientific studies that confirm this fact, visit
the Colorado State University Department of Environmental & Radiological Health Sciences Web site at
www.cvmbs.colostate.edu/erhs/uranium_mining_info.htm.

There is no need or requirement for annual cancer screenings as a result of this type of mining operation.

Recovered Uranium

Is the uranium processed into "yellowcake" at the recovery site?
Yes, the plan is to build a processing plant at the Centennial site. Resin beads loaded with the natural uranium will be
piped and/or transported to the central processing plant located at the Centennial site. There, the uranium is stripped
from the loaded resin, precipitated and dried, yielding a uranium oxide product (U3O8) with a rich yellow color, called
"yellowcake."

What is the method of transport for uranium from the Centennial Project to a processing facility?

Powertech currently is evaluating its options for using licensed truck carriers or rail transport. What
market will the uranium recovered by Powertech be sold to?
Due to high demand, a deficit of domestic uranium supplies, and concerns about the security of foreign supplies, the
uranium mined in the United States will stay in the United States for nuclear power generation.

U.S. utilities have the largest demand for uranium in the world. Our nation obtains 20-percent of its electricity from
nuclear power and consumes approximately 55 million pounds of uranium annually. Only three to four million pounds
are produced from domestic uranium reserves, with the other 50+ million pounds coming from foreign markets such
as Kazakhstan, Australia and Canada. U.S. nuclear power generators simply prefer to buy uranium produced in the
U.S., and we can provide them an adequate and secure supply.

To expand further, we would note that many environmentalists concerned with global warming have asserted their
support for nuclear power, as the leading method of reasonably-priced energy production without carbon dioxide
emissions. Uranium is the one element that can help meet growing energy demands while not contributing to carbon
loading in the atmosphere, as fossil fuels do.

Could the uranium recovered at the Centennial Project be a target for terrorists?
Naturally-occurring uranium in its ore state poses little danger to the public, and ore would be incredibly difficult to
use to create a national security issue. Uranium is found in small quantities everywhere, and in perspective, poses less
danger to the public than a standard gasoline filling station or surface-exposed propane tank for a terrorist attack.
Powertech knows of no U.S. Department of Homeland Security rules that apply to its operation, and any other security
measures required by the regulatory authorities will be addressed accordingly in our permit applications.

By-Product Material

Will the Centennial Project produce low-level radioactive waste materials and transuranics?

http://www.cvmbs.colostate.edu/erhs/uranium_mining_info.htm
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How are waste materials handled, and where are they disposed of?
No, low-level and transuranics are definitions for waste products of a nuclear reactor. Transuranics are not a product of
uranium mining.

Any wastes generated from ISR mining are called by-product material, and are disposed of only at an NRC-licensed
mill-tailings site or a commercial disposal site. There is one such mill site in Colorado in Canon City west of Pueblo. In
surrounding states, two mill sites and one commercial site exist in Utah and one mill site exists in Wyoming. Plans are
underway by other operators to build additional sites in Coloardo, New Mexico, Utah and Wyoming to meet demand.

Which NCR-approved waste facility will Powertech Uranium Corp. be using?
The Nuclear Regulatory Commission licenses mill tailings sites at uranium processing mills. There are currently four
such sites in the U.S. and one commercial site for disposal only. These are the Cañon City Mill in south-central
Colorado owned by Cotter Corporation, the White Mesa Mill in southeast Utah owned by Denison Uranium Corp., the
Shootering Canyon Mill in east-central Utah owned by Uranium One, and the Sweetwater Uranium Mill owned by
Kennecott Mining Corp. The commercial site is located in Clive, Utah. Powertech currently is evaluating its options for a
NRC-approved disposal site for the Centennial Project.

Does Powertech expect to recover any other by-products in the ISR process?
We are not aware of any other by-products or associated minerals that will be mined by the ISR process at the
Centennial Project

Land

Why is Powertech purchasing real estate and empty buildings in Weld County?
The company continues to acquire land that it feels is in key locations for recovery of its reserves. In Colorado, the
minerals estate is senior to the surface estate, but Powertech has chosen to purchase certain surface lands, rather
than exercise its legal option of forced entry onto those lands where we possess mineral rights. Some buildings that
Powertech has acquired will be used for storage of equipment to discourage vandalism and prevent theft.

Will Powertech rent pasture and relocate livestock on leased land?
Arrangements will be made with those landowners that may be affected.

Powertech Employees and Contractors

Has Powertech Uranium Corp. or its subsidiaries ever completed and restored an in-situ recovery
operation?
While the company just recently entered into the industry and has not undertaken any previous recovery projects,
Powertech's key personnel have a combined 200 years of experience in the uranium industry throughout the United
States, and have brought 12 in-situ operations to the mining stage and five to the closure stage.

Does Powertech Uranium Corp. or its subsidiaries have any connection to the activities of the company
previously called Powertech?
Powertech Uranium Corp. is a new company and has no connection to the activities of the company that previously
used the Powertech name.

Do Powertech's executives have ongoing affiliations or obligations to past employers in the industry?
Powertech's executives have no affiliations with previous employer firms, nor involvement in any operational or
reclamation issues from previous work done for other firms. The company's executives are a team of very capable and
experienced uranium industry experts who have great respect for the ISR process.

How will Powertech find qualified personnel for the Centennial Project?
Powertech has brought together experienced management and will be able to use this experience in the training of
new staff. Powertech has an excellent recruitment and training process and will use the experience of its management
team to secure the right staff for the Centennial project.

Will employees receive special training for monitoring equipment?
Yes. Powertech operators will receive extensive training, and the regulatory requirements for monitoring practices will
be emphasized in training. Both management and the regulatory agencies will be auditing the performance of the
operations on a regular basis.

What is Powertech's current financial standing?
Powertech is financially strong. The projects that the company has acquired are two of the best deposits in the US.
Because of the importance of our projects and the strength of our technical team, the company has been able to raise
over $40 million in the financial markets. We are using these funds to conduct detailed environmental surveys in
preparation for making applications for operating permits to the regulatory authorities, as well as engineering,
exploration, administrative needs, land purchases and leasing, bonding, and many other uses. Powertech is a public
company and as such makes its finances public. Quarterly and other statements are available online at
www.powertechuranium.com.

Will Powertech profit from the Centennial Project?
At current uranium prices, it is anticipated that the company will make a profit from the sales of uranium to U.S.
utilities. The project also has the benefit of encouraging economic development, including excellent jobs and
employment benefits for the workers. However, like the price of any commodity, there are no guarantees that uranium
prices will remain at profitable levels.  
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Anadarko predicts oil bounty from Niobrara, plans Colorado expansion
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> UPDATE (11/15): Anadarko plans to spend $1 billion a
year in the Wattenberg area of Colorado’s Niobrara oil field,
the Texas company’s president said Tuesday. Click here for
more.

The Wattenberg area of Colorado's fledgling Niobrara oil field
could hold up to 1.5 billion barrels of oil — putting the field on

par with the higher profile Bakken oil field in North Dakota, the biggest source of domestic oil production in years
— Anadarko Petroleum Corp. said Monday.

Based on that forecast, the company, which currently employs about 1,000 people in the state, said it will expand
investment in Colorado.

Monday’s Anadarko announcement was based on results of 11 horizontal wells drilled into the field.

“We’re very excited by what we see in the horizontal activity that we’ve had to date,” said John Christiansen, a
spokesman for Anadarko (NYSE: APC), in an interview.

The company is based in The Woodlands, Texas, a suburb of Houston.

“Everything you could possibly want in a play — this has it. It’s great news for us and for Colorado because it’s
going to generate a lot of activity and investment for a number of years,” Christiansen said.

> DBJ Special Report: Coverage of the Niobrara and hopes of an oil boom.

Christiansen cited these factors in the Niobrara’s favor, from Anadarko’s perspective:

• Its large potential cache of oil, between 500 million and 1.5 billion barrels.

• Anadarko’s land position — the company has interests in more than 350,000 acres in the Wattenberg field north
of Denver, plus 550,000 acres in the Denver-Julesburg (DJ) basin, which sprawls north and east of Colorado into
Wyoming and Nebraska.

• The infrastructure of pipelines and processing plants that already exist in the field, which has been drilled since
the 1970s;

• And Colorado’s established set of rules and regulations governing oil and gas operations in the state.

“That’s a big catalyst that allows us to prudently go about our operations,” Christiansen said.

Ward Polzin, a Denver-based managing director for energy investment firm Tudor Pickering Holt & Co., said the
announcement indicates Anadarko is rapidly figuring out the best ways to drill and complete prolific horizontal
wells in the Wattenberg area.
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“They’re getting better and better with their wells,” Polzin said. “From a risk perspective, the Wattenberg field
sounds like a slam-dunk, that the horizontal play works quite well there.”

The announcement is “neutral to slightly positive” for Denver International Airport and the state’s old Lowry
bombing range, which together represent thousands of acres of underground mineral rights being offered for oil
and gas operations, Polzin said.

On the one hand, neither DIA north the bombing range are in the Wattenberg field, Polzin said.

“But the flip size is that there is an evolution of things,” he said. “Whatever we learn as an industry in the
Wattenberg, we can apply outside the Wattenberg. It’s generally positive.”

Polzin is working with DIA officials to test energy companies’ interest in the airport’s property.

In a statement, Anadarko said that its planned boost in its Colorado investment includes:

• Nearly doubling the number of drilling rigs here, from four currently to seven by the end of 2012.

• Drilling 160 wells a year, at a cost of up to $5 million apiece, up from 40 drilled in 2011. The company also said it estimates it will drill another 1,200 to 2,700 wells in the
Wattenberg area.

Also, a presentation accompanying the announcement indicates Anadarko plans to expand its Wattenberg field processing plant. Anadarko purchased BP’s 93 percent interest
in the plant in March for $575.5 million.

Anadarko’s announcement offered production information on 11 wells it has drilled into the Niobrara formation and another rock formation, called the Codell, that’s below and
sometimes intermingled with the Niobrara layer.

One of those wells, the Dolph well, had an initial production of 1,505 barrels of oil per day, just slightly below the initial production of 1,550 barrels per day by a well,
nicknamed “Jake,” that was drilled by Houston’s EOG Resources Inc. (NYSE: EOG) in October 2009.

The “Jake” well kicked off a scramble by oil and gas companies to lease thousands of acres of mineral rights along the Front Range.

Gov. John Hickenlooper said Monday that Anadarko’s announcement showed that Colorado remains a leader in the nation’s energy sector.

“We are thrilled to see the company plan a significant investment in Colorado,” Hickenlooper said in a statement. “This expected growth will create jobs and make more
revenues available to local communities. We look forward to supporting Anadarko, its workforce of 1,000 people already here and the thousands of contractors it hires
throughout the state.”

Hickenlooper said the state also will work to maintain high safety and environmental standards for oil and gas companies in Colorado — “while also cutting permit times and
making it easier and more predictable to develop natural gas and oil here.”

Cathy Proctor covers energy, the environment, transportation and construction for the Denver Business Journal and writes for the "Earth & Energy" blog. Email:
cproctor@bizjournals.com. Phone: 303-803-9233.
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Anadarko Petroleum Corp. isn’t the

only Texas oil company planning to spend
billions of dollars on Colorado’s Niobrara oil
field in the next few years — Noble Energy
Inc. said Wednesday it also plans to

invest heavily in the play.

Noble plans to invest $8 billion over the
next five years in the Denver-Julesburg
Basin, an area that includes northern
Colorado and southern Wyoming, said Ted
Brown, Noble’s Denver-based senior vice
president in charge of its northern region
operations, which includes Colorado.

In the Wattenberg area of the play, “it will
be $1 billion to $1.5 billion a year,” Brown
said in an interview Wednesday.

> DBJ SPECIAL REPORT: Coverage of
the Niobrara and hopes of an oil
boom.

Houston-based Noble (NYSE: NBL) talked
to analysts that cover the company on
Tuesday about its five year plan. Anadarko
(NYSE: APC), based in suburban Houston, announced Monday that it plans to drill 160 wells
a year in the Wattenberg area — an area centered on Weld, Boulder and Broomfield
counties north of Denver.
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Anadarko said it plans to spend about $1 billion a year on the Wattenberg area of the
Niobrara and believes it can produce up to 1.5 billion barrels of oil from its Niobrara mineral
rights in the Wattenberg field.

Noble said it think its can get 1.3 billion barrels of oil from its 840,000 net acres of mineral
rights in the Wattenberg. The company said its wells in the area are currently producing oil
and natural gas equivalent to 67,000 barrels of oil per day, and expects production to double
by 2016.

Two major companies making such major announcements about their investment plans is
good news for the area, said Ward Polzin, a Denver-based managing director for energy
investment firm Tudor Pickering Holt & Co.

“It’s great to see,” Polzin said. “Between Noble and Anadarko, the Wattenberg is a done
deal. It’s in development mode.”

Noble said it has 58 horizontal wells in the Wattenberg area that are drilled into the Niobrara
rock layer. Those wells are producing about 14,000 barrels of oil equivalent per day, the
company said.

The company has five drilling rigs working on horizontal wells and plans to double that
number within the next two years.

“In the Wattenberg field, we’ll be drilling on the order of 120 wells per year next year, and
then activity levels will ramp up to drilling about 200 to 250 wells per year,” Brown said.

Noble employs 700 people in Colorado, and Brown said he expects that number to rise,
along with the company’s activity, but didn’t have an estimate of how many jobs the
company might add in the state.

But to handle its expanded operations, the company is building a new, $15 million field office
in Greeley with 65,000 square feet. Brown said the building will be complete in the first
quarter of 2012.

As for the wider Niobrara oil field, covering thousands of acres of land that lie outside the
Wattenberg area, officials with both Anadarko and Noble said work continues in those areas.

“We’re still in the early stages of the Wattenberg Niobrara,” Brown said. “These numbers will
only go up.”

Cathy Proctor covers energy, the environment, transportation and construction for the Denver Business

Journal and writes for the "Earth & Energy" blog. Email: cproctor@bizjournals.com. Phone: 303-803-

9233.
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Kathleen Lavine | Business Journal

Gelled “frack” fluid dangles in mid-air above a cup during a
test to ensure the water temperature and sand-water-
chemical mixtures are correct. The test is performed
before and during every hydraulic fracturing job.

Oil & Gas

‘Fracking’ aids oil and gas extraction, raises environmental eyebrows
Premium content from Denver Business Journal by Cathy Proctor

Date: Friday, September 2, 2011, 4:00am MDT

Related: Environment, Energy

Denver Business Journal reporter Cathy Proctor and photographer Kathleen Lavine toured a drilling
site run by Encana Oil & Gas (USA) Inc. east of Greeley. To see the photo gallery click here.

Handfuls of sand, which spilled from giant shipping containers parked on a drilling site east of Greeley, gleam
white against the mud left by rain the previous night.

It’s “frack” sand — some of the 750,000 pounds of strong, round grains of quartz mined in the Midwest and
shipped by rail, then hauled by truck, to the edge of a Weld County feedlot. Encana Oil & Gas (USA) Inc., one
of Colorado’s largest oil and gas companies, has drilled eight new wells there.

On a hot, humid day in early August, some of the sand is pumped thousands of feet underground, part of a
hydraulic fracturing job at the site. By Labor Day, Encana expects the wells will be pumping natural gas out of
the ground through a web of tiny, underground cracks the sand props open.

Hydraulic fracturing, or “fracking,” is an expensive, highly technical and highly regulated practice that’s critical to
Colorado’s $24 billion-a-year oil and gas industry, according to industry experts.

“You don’t have Colorado oil and gas without hydraulic fracturing,” said Tisha Conoly Schuller, president of the
Colorado Oil & Gas Association (COGA), a state trade group.

But fracking has become controversial as environmental groups, homeowners and others have raised worries that
the process could contaminate groundwater supplies, or the accumulation of chemicals it uses could harm the
environment.

The U.S. Environmental Protection Agency is studying whether the process impacts groundwater and
drinking water. And the U.S. Securities and Exchange Commission has begun asking companies about the
chemicals used in the process and efforts to protect the environment.

It involves pumping thousands of gallons of water, laced with thousands of pounds of sand and some chemicals,
deep underground to create cracks in rock formations laden with molecules of oil or natural gas. The cracks
create pathways for the oil and gas to flow out of the rock and into the well, then to the surface and off to
market.

The industry has fracked thousands of wells drilled in Colorado and nationwide since the practice started in the
1940s.

Practice needed to get state’s oil and gas

“In Colorado, we don’t have resources that we could tap without using hydraulic fracturing — whether it’s the
Niobrara [oil play in Weld County], or the tight sands of the Piceance [Basin near Rifle],” Schuller said. “It’s
hydraulic fracturing that makes these resources available to us.”

State regulators agree.

“Hydraulic fracturing ... is almost ubiquitous across Colorado, and 90 percent of the wells are hydraulically
fractured across the nation,” said David Neslin, director of the Colorado Oil & Gas Conservation Commission
(COGCC), the agency that regulates industry operations in the state. “Without hydraulic fracturing, we would not
produce as much oil and gas as we produce today [in Colorado], nor would other states.”

Industry executives have argued for years that the practice is safe and won’t contaminate groundwater because
it’s conducted thousands of feet below the deepest underground aquifer.

Click to Print Now
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There hasn’t been an incident in Colorado where fracking has contaminated groundwater, according to the
COGCC.

Environmental worries

But environmental groups and others worry the process could contaminate groundwater, or that the cumulative impact of the chemicals — some considered proprietary trade
secrets — could harm the environment. U.S. Democratic Reps. Diana DeGette and Jared Polis have introduced federal legislation in recent years to require oil and gas
companies to disclose the chemicals used in the frack fluid.

“Things don’t always go according to plan,” said Mike Chiropolos, who works on public lands, wildlife, environmental and energy issues for Western Resource Advocates, a
Boulder-based environmental advocacy group.

“That’s not a rap on the operators,” he said. “It’s just that you don’t know what you’re going to run into, and you’ll have accidents and things not going according to plan.
This practice should be regulated based on the potential for impacts, because unexpected things happen.”

State regulations oversee fracking and other activities that prepare a well for operation, according to industry executives and state officials.

And it’s expensive.

“If it costs you $2 million to drill a well, it will cost you $2 million to frack and complete it,” said Stuart Ellsworth, an engineering manager at COGCC. “This is not a cheap
operation.”

Among the rules designed to protect groundwater and drinking supplies, the state requires oil and gas companies to line the edge of a well with cement at least 50 feet
below the deepest water well or aquifer in the area of the well, according to the COGCC.

The COGCC also requires companies to file “cement logs” — results of an acoustical test — showing that the cement lining is solid.

And it requires companies to monitor pressures during the fracking operation, via a “Bradenhead valve,” to ensure the cement hasn’t failed, Schuller said.

“If there’s a failure of the cement, you’d see a pressure change and the operation would be immediately stopped and reported to the COGCC,” Schuller said. “People have
this idea that you’re throwing dynamite down the well, but it’s not — it’s highly engineered.”

What happens during fracking process

Explosives and high pressures are the first part of the process.

Kevin Redd, a service supervisor for Baker Hughes Inc. (NYSE: BHI), a Houston oil and gas service company, assembles the 30 men working the Encana site in Weld
County for a mandatory safety meeting in early August.

“Every person is obligated to notify someone if they see a safety hazard and to stop what they’re doing,” Redd tells the group. “If you see something that doesn’t look right,
let someone know.”

The explosives — 23 grams — are “shape charges, the same thing they’re using to blow down walls in Afghanistan,” says Zach Emich, an engineer with Mesa Wireline LLC of
Grand Junction. He’s licensed to use explosives, and oversees their use to blast holes through the ¼-inch-thick steel pipe of the well and 35 inches into the surrounding rock
formations.

And then there’s mixing the chemicals with the water and sand to form the frack fluid.

“Any one job might have 10 chemicals involved, depending on the fluid being pumped and the formation it’s being pumped into,” said Eric Root, the head of Encana’s
operations in the Denver-Julesburg Basin, which sprawls north and east of Denver into Wyoming and Nebraska.

Among them is guar gum, a thickening agent that can be found in biscuits. It’s used to gel the water into a goo similar to hair gel, strong enough to hold sand in suspension,
according to the COGCC.

Other chemicals, such as ammonium persulfate — used to bleach hair — are mixed in to “break” the gel, so that it lapses back into water and sand, according to the COGCC.

About half the water is pumped out of the well, leaving the sand in place, according to the industry.

“It is a well-known fact that this isn’t something that you want to drink, or that you want to get into the drinking water,” the COGCC’s Ellsworth said. “But each one of these
chemicals that they pump down has a particular task that it’s supposed to do.”

During the fracking process, which can take an hour, the mix is done on the fly, by machine just before the fluid is pumped down the well at a pressure of about 5,000
pounds per square inch.

But before that starts, and four times during the process, a test mix is prepared to ensure the water is the correct temperature — between 60 and 65 degrees — and the
chemicals are working. A technician mixes the fluid, then pours it from cup to cup. The goal is to create a fluid that slowly edges out of the cup and dangles in midair before
slopping into the second cup.

Disagreement over disclosure

Until recently, industry officials fought requests to disclose the chemical constituents of frack fluid, saying ingredients and overall formulas are trade secrets.
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During 2008 hearings on Colorado’s sweeping overhaul of the state’s oil and gas regulations, one industry executive compared the fluid formula to the top-secret recipe for
Coca-Cola.

That attitude has changed, with even Gov. John Hickenlooper — a former petroleum geologist — noting at an early August COGA conference that everyone knows the
ingredients in Coca-Cola, because “they’re on the side of the can.”

Hickenlooper urged industry executives at the meeting to move for “full disclosure” of all chemicals used in frack fluid.

“We need to make it easier for the broad population to trust us,” he said. “We don’t need to know the ratios [of one ingredient to another], but we should know the
components.”

Colorado requires oil and gas companies to maintain a list of ingredients used in drilling at the well sites. Those lists must be provided, upon request if an incident occurs, to
state regulators, emergency responders, and doctors and nurses. The lists aren’t available to the public.

Hickenlooper said he hopes the state will update its rules by year-end to mirror those Wyoming and Texas recently enacted. Those states require companies to publicly
disclose the contents of frack fluids.

And unlike in 2008, Colorado’s oil and gas executives say they’ll support Hickenlooper’s desire for more information. They say in many cases, they’re already disclosing the
ingredients to the public to comply with new laws in Wyoming or Texas, or they’re voluntarily posting ingredient information online via www.fracfocus.org.

“We support transparency and disclosure,” said Don McClure, Encana’s vice president for government and stakeholder relations. “We’re open to working with [Hickenlooper].”

Trade secrets are a factor

But how to handle ingredients or chemical components that are considered trade secrets remains a sticking point.

“America was built on innovation, and the innovation involved patents on production methods that gave them an advantage,” McClure said. “The question is: What’s the risk
and reward of redacting information?”

The fracfocus.org website, which started in April, lists the location and chemicals used in frack fluid in wells drilled since Jan. 1. It also allows companies to redact information
considered proprietary. As of mid-August, information on nearly 600 wells drilled in Colorado had been posted.

The fracfocus website “is a positive development,” said Mark Brownstein, deputy director of the Environmental Defense Fund’s national energy program. The environmental
advocacy group is based in New York.

But Brownstein said more is needed.

“At the end of the day, good disclosure has a few basic elements,” Brownstein said. “It’s all chemicals ... and it’s an easily searchable database so people can find out what’s
being used in their communities. Fracfocus is a work in progress.”

Brownstein said he liked the balance Texas has found between public disclosure and trade secrets. Its disclosure law allows companies to keep some information private, but
landowners may challenge the “trade secret” designation, he said.

“There has to be a way to pierce that [trade secret] protection when there’s a real public health or environmental concern,” he said.

CPROCTOR@bizjournals.com | 303-803-9233
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Page 1 of 3Date Run: 6/27/2010 Doc [#400065543] Well Name: HOBART 8-67-1-11

1.

State of Colorado
Oil and Gas Conservation Commission

1120 Lincoln Street, Suite 801, Denver, Colorado 80205 Phone: (303) 894-2100 Fax: (303) 894-2109

APPLICATION FOR PERMIT TO:

FORM
2

Rev 
12/05

Drill, Deepen, Re-enter, Recomplete and Operate

2. TYPE OF WELL
OIL GAS
SINGLE ZONE

COALBED OTHER
MULTIPLE ZONE COMMINGLE ZONE

Refiling

Sidetrack

Document Number:

DE ET OE ES

Plugging Bond Surety 

20030041

400065543

CHERYL.LIGHT@ANADARKO.COMEmail:

3. Name of Operator: ANADARKO E&P COMPANY LP 4. COGCC Operator Number: 2800
5. Address: P O BOX 1330

City: HOUSTON State: TX Zip: 77251
6. Contact Name: CHERYL LIGHT Phone: (720)929-6461 Fax: (720)929-7461

7. Well Name: HOBART Well Number: 8-67-1-11
8. Unit Name (if appl): Unit Number:
9. Proposed Total Measured Depth: 8496

-104.840736

WELL LOCATION INFORMATION
10. QtrQtr: NESW Sec: 1 Rng: 67WTwp: 8N Meridian: 6

Latitude: 40.688974 Longitude:

Footage at Surface: 2020 FSL
FNL/FSL

2212 FWL
FEL/FWL

11. Field Name: WILDCAT Field Number: 99999
12. Ground Elevation: 5348 13. County: WELD

14. GPS Data:
Date of Measurement: 05/13/2010 PDOP Reading: 1.8 Instrument Operator's Name: Chris Pearson

Rng:Twp:Sec:Rng:Twp:Sec:

FNL/FSL

15. If well is Directional Horizontal (highly deviated) submit deviated drilling plan.

Footage at Top of Prod Zone: FNL/FSL FEL/FWL Bottom Hole: FEL/FWL

16. Is location in a high density area? (Rule 603b)? Yes No
17. Distance to the nearest building, public road, above ground utility or railroad: 2020 ft
18. Distance to nearest property line: 2020 ft 19. Distance to nearest well permitted/completed in the same formation: 5280 ft

LEASE, SPACING AND POOLING INFORMATION20.

Dakota DKTA 320 W/2

Objective Formation(s) Formation Code Spacing Order Number(s) Unit Acreage Assigned to Well Unit Configuration (N/2, SE/4, etc.)



Page 2 of 3Date Run: 6/27/2010 Doc [#400065543] Well Name: HOBART 8-67-1-11

27. Is H2S anticipated? Yes No If Yes, attach contingency plan.

28. Will salt sections be encountered during drilling? Yes No

29. Will salt (>15,000 ppm TDS CL) or oil based muds be used during drilling? Yes No

30. If questions 27 or 28 are yes, is this location in a sensitive area (Rule 903)? Yes No If 28, 29, or 30 are "Yes" a pit 
permit may be required.

31. Mud disposal: Offsite Onsite

Method: Land Farming Land Spreading Disposal Facility Other:

Note: The use of an earthen pit for Recompletion fluids requires a pit permit (Rule 905b). If air/gas drilling, notify local fire officials.

1ST 7+7/8 4+1/2 11.6 8,496 2,020 8,496
SURF 11+0/0 8+5/8 24 950 220 0950

Casing Type Size of Hole Size of Casing Weight Per Foot Setting Depth Sacks Cement Cement Bottom Cement Top

21. Mineral Ownership: Fee State Federal Indian

22. Surface Ownership: Fee State Federal Indian

Lease #:

23. Is the Surface Owner also the Mineral Owner? Yes No Surface Surety ID#: 20030042

23a. If 23 is Yes: Is the Surface Owner(s) signature on the lease? Yes No

23b. If 23 is No Surface Owners Agreement Attached or $25,000 Blanket Surface Bon $2,000 Surface Bond $5,000 Surface Bond

24. Using standard QtrQtr, Sec, Twp, Rng format enter entire mineral lease description upon which this proposed wellsite is 
located (attach separate sheet/map if you prefer):

25. Distance to Nearest Mineral Lease Line: 2020 ft 26. Total Acres in Lease: 640

DRILLING PLANS AND PROCEDURES

CONDUCTOR CASING WILL NOT BE USED
32. BOP Equipment Type: Annular Preventer Double Ram Rotating Head None
33. Comments

NoYes35. Is this application in a Comprehensive Drilling Plan ?
34. Location ID:

NoYes36. Is this application part of submitted Oil and Gas Location Assessment ?

I hereby certify all statements made in this form are, to the best of my knowledge, true, correct, and complete.

Signed: Print Name: Julie A Jacobson

Title: Regulatory Supervisor Date: 5/28/2010 Email: DJRegulatory@anadarko.com

Based on the information provided herein, this Application for Permit-to-Drill complies with COGCC Rules and applicable orders 
and is hereby approved.

COGCC Approved: Director of COGCC Date: 6/27/2010

Permit Number: Expiration Date: 6/26/2012API NUMBER

05 123 31811 00
CONDITIONS OF APPROVAL, IF ANY:



Page 3 of 3Date Run: 6/27/2010 Doc [#400065543] Well Name: HOBART 8-67-1-11

Attachment Check List

400065551 TOPO MAP LF@2483908|400065551
400065550 WELL LOCATION PLAT LF@2483907|400065550

400065548 30 DAY NOTICE LETTER LF@2483905|400065548
400065549 LEGAL/LEASE DESCRIPTION LF@2483906|400065549

400065543 FORM 2 SUBMITTED LF@2483904|400065543

Total Attach: 5 Files

Att Doc Num Name Doc Description

1) Provide 24 hour notice of MIRU to Ed Binkley at 970-506-9834 or e-mail at ed.binkley@state.co.us   
  
2) Comply with Rule 317.i and provide cement coverage from TD to a minimum of 200' above Niobrara. Verify 
coverage with cement bond log

All representations, stipulations and conditions of approval stated in the Form 2A for this location shall 
constitute representations, stipulations and conditions of approval for this Form 2 Permit-to-Drill and are 
enforceable to the same extent as all other representations, stipulations and conditions of approval stated in 
this Permit-to-Drill.
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Page 1 of 3Date Run: 3/24/2011 Doc [#400134937] Well Name: ROBERTS PC MM 12-08

1.

State of Colorado
Oil and Gas Conservation Commission

1120 Lincoln Street, Suite 801, Denver, Colorado 80205 Phone: (303) 894-2100 Fax: (303) 894-2109

APPLICATION FOR PERMIT TO:

FORM
2

Rev 
12/05

Drill, Deepen, Re-enter, Recomplete and Operate

2. TYPE OF WELL
OIL GAS
SINGLE ZONE

COALBED OTHER
MULTIPLE ZONE COMMINGLE ZONE

Refiling

Sidetrack

Document Number:

DE ET OE ES

Plugging Bond Surety 

20030009

400134937

mclark@nobleenergyinc.comEmail:

3. Name of Operator: NOBLE ENERGY INC 4. COGCC Operator Number: 100322
5. Address: 1625 BROADWAY STE 2200

City: DENVER State: CO Zip: 80202
6. Contact Name: MARI CLARK Phone: (303)228-4413 Fax: (303)228-4286

7. Well Name: ROBERTS PC MM Well Number: 12-08
8. Unit Name (if appl): Unit Number:
9. Proposed Total Measured Depth: 7825

feetfeet

-104.833570

WELL LOCATION INFORMATION
10. QtrQtr: SENE Sec: 12 Rng: 67WTwp: 7N Meridian: 6

Latitude: 40.590150 Longitude:

Footage at Surface: 2153 FNL
FNL/FSL

490 FEL
FEL/FWL

11. Field Name: WATTENBERG Field Number: 90750
12. Ground Elevation: 5144 13. County: WELD

14. GPS Data:
Date of Measurement: 01/20/2011 PDOP Reading: 2.0 Instrument Operator's Name: BRIAN BRINKMAN

Rng:Twp:Sec:Rng:Twp:Sec:

FNL/FSL

15. If well is Directional Horizontal (highly deviated) submit deviated drilling plan.

Footage at Top of Prod Zone: FNL/FSL FEL/FWL Bottom Hole: FEL/FWL

16. Is location in a high density area? (Rule 603b)? Yes No
17. Distance to the nearest building, public road, above ground utility or railroad: 444 ft
18. Distance to nearest property line: 379 ft 19. Distance to nearest well permitted/completed in the same formation: 2931 ft

LEASE, SPACING AND POOLING INFORMATION20.

NIOBRARA NBRR UNSPACED 80 S/2NE

CODELL CODL UNSPACED 80 S/2NE

Objective Formation(s) Formation Code Spacing Order Number(s) Unit Acreage Assigned to Well Unit Configuration (N/2, SE/4, etc.)



Page 2 of 3Date Run: 3/24/2011 Doc [#400134937] Well Name: ROBERTS PC MM 12-08

27. Is H2S anticipated? Yes No If Yes, attach contingency plan.

28. Will salt sections be encountered during drilling? Yes No

29. Will salt (>15,000 ppm TDS CL) or oil based muds be used during drilling? Yes No

30. If questions 28 or 29 are yes, is this location in a sensitive area (Rule 901.e)? Yes No
If 28, 29, or 30 are "Yes" a pit 
permit may be required.31. Mud disposal: Offsite Onsite

Method: Land Farming Land Spreading Disposal Facility Other: CLOSED LOOP

Note: The use of an earthen pit for Recompletion fluids requires a pit permit (Rule 905b). If air/gas drilling, notify local fire officials.

Csg/Liner Top

01ST 7+7/8 4+1/2 11.6 7,825 743 7,825
0SURF 12+1/4 8+5/8 24 570 236 0570

Casing Type Size of Hole Size of Casing Wt/Ft Setting Depth Sacks Cmt Cmt Btm Cmt Top

21. Mineral Ownership: Fee State Federal Indian

22. Surface Ownership: Fee State Federal Indian

Lease #:

23. Is the Surface Owner also the Mineral Owner? Yes No Surface Surety ID#: 20030012

23a. If 23 is Yes: Is the Surface Owner(s) signature on the lease? Yes No

23b. If 23 is No Surface Owners Agreement Attached or $25,000 Blanket Surface Bon $2,000 Surface Bond $5,000 Surface Bond

24. Using standard QtrQtr, Sec, Twp, Rng format enter entire mineral lease description upon which this proposed wellsite is 
located (attach separate sheet/map if you prefer):
SEE ATTACHED

25. Distance to Nearest Mineral Lease Line: 490 ft 26. Total Acres in Lease: 104

DRILLING PLANS AND PROCEDURES

NO CONDUCTOR CASING WILL BE USED.  1ST STRING TOP OF CEMENT = 200’ ABOVE NIOBRARA.
32. BOP Equipment Type: Annular Preventer Double Ram Rotating Head None
33. Comments

NoYes35. Is this application in a Comprehensive Drilling Plan ?
34. Location ID:

NoYes36. Is this application part of submitted Oil and Gas Location Assessment ?

I hereby certify all statements made in this form are, to the best of my knowledge, true, correct, and complete.

Signed: Print Name: MARI CLARK

Title: REGULATORY ANALYST II Date: 3/1/2011 Email: mclark@nobleenergyinc.com

Based on the information provided herein, this Application for Permit-to-Drill complies with COGCC Rules and applicable orders 
and is hereby approved.

COGCC Approved: Director of COGCC Date: 3/24/2011

Permit Number: Expiration Date: 3/23/2013API NUMBER

05 123 33197 00
CONDITIONS OF APPROVAL, IF ANY:



Page 3 of 3Date Run: 3/24/2011 Doc [#400134937] Well Name: ROBERTS PC MM 12-08

Total: 0 comment(s)

Type Comment
BMP

Total: 0 comment(s)

User Group Comment Comment Date
General Comments

Attachment Check List

400137864 LEGAL/LEASE DESCRIPTION
400137862 30 DAY NOTICE LETTER
400137861 WELL LOCATION PLAT
400134937 FORM 2 SUBMITTED

Total Attach: 4 Files

Att Doc Num Name

1) Provide 24 hour notice of MIRU to Ed Binkley at 970-506-9834 or e-mail at ed.binkley@state.co.us   
2) Comply with Rule 317.i and provide cement coverage from TD to a minimum of 200' above Niobrara. Verify coverage 
with cement bond log.   
3) Run and submit Directional Survey from TD to base of surface casing. The operator shall comply with Rule 321, and it 
shall be the operator’s responsibility to ensure that the wellbore complies with setback requirements in commission 
orders or rules prior to producing the well.

All representations, stipulations and conditions of approval stated in the Form 2A for this location shall 
constitute representations, stipulations and conditions of approval for this Form 2 Permit-to-Drill and are 
enforceable to the same extent as all other representations, stipulations and conditions of approval stated in 
this Permit-to-Drill.
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Showdown looming over reservoir site - The Pueblo Chieftain: Local News

http://www.chieftain.com/...-looming-over-reservoir-site/article_63f28ebd-47eb-5792-912d-5c295415d140.html?mode=print[12/9/2011 10:56:19 AM]

Showdown looming over reservoir site
By CHRIS WOODKA 
THE PUEBLO CHIEFTAIN | Posted: Friday, April 3, 2009 12:00 am

Call it a showdown on Upper Williams Creek.

A proposed pipeline from Flaming Gorge Reservoir in Wyoming into Colorado would mean two new reservoirs
for the state - and one is part of another proposed water project.

The Army Corps of Engineers is developing an environmental impact statement on Aaron Million’s proposal to
bring up to 250,000 acre-feet of water through a 560-mile pipeline from Flaming Gorge to Pueblo. Of the total
amount, about 25,000 acre-feet would be used in Wyoming.

The plan includes a proposed 25,000 acre-foot T-Cross Reservoir near Colorado Springs which would be at the
end of the pipeline, and is coincidentally in the same spot as the Upper Williams Creek terminal storage reservoir
planned as part of the $1.1 billion Southern Delivery System.

“I was amazed when I found out,” Million said. “We have been focusing on our

own project for so long. I didn’t realize it was part of theirs. They’re kind of

crowding me in the cattle pen.”

Colorado Springs doesn’t own the property for the proposed reservoir. Rancher Bob Norris, an old family friend of
Million’s owns the site. Million said he targeted the site for his own project while helping Norris’ son, Steve, run
cattle on the property last fall.

Late last year, Colorado Springs chose the Upper Williams Creek site as its terminal storage, rather than the Jimmy
Camp Creek further north. Many of the comments in the draft environmental impact statement being prepared by
the Bureau of Reclamation protested the Jimmy Camp Creek site. The Upper Williams Creek previously appeared
in one alternative, but it was the site of choice in the final EIS.

Another 185,000 acre-foot Cactus Hill Reservoir is planned northeast of Fort Collins.

Meetings have been planned in areas that could be affected by the project.

A meeting in Pueblo has been set for 6:30 to 9 p.m. April 22 at Risley Middle School, 625 N. Monument. Other
meetings are: April 14, Green River, Wyo.; April 15, Vernal, Utah; April 16, Laramie, Wyo.; April 20, Fort
Collins; April 21, Denver. For locations, visit the Web site.

Million intends to deliver water to the South Platte and Arkansas basins using Colorado’s entitlement to Colorado
River flows from the previously overlooked Green River watershed. As a graduate student at Colorado State
University-Fort Collins, Million developed the plan after observing how the river enters and leaves the state in a
sparsely populated area.

Million also is pursuing a Bureau of Reclamation contract and Colorado water right to put water in the pipeline.

“Specifically, the project is being designed to meet environmental and agricultural needs as well as municipal
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needs,” Million said. “We would allow some of the water to be used at prices that are reasonable to agriculture.”

The project would bring water to the Front Range without the less-desirable alternatives of building a new
transmountain project or drying up farms in both the South Platte and Arkansas basins, Million said.

“Frankly, we have offered the state of Colorado a significant bank of water for the environment,” Million said. “It
is important for me to give benefits to the environment.”

Using the drop in elevation from the Palmer Divide to the proposed T-Cross Reservoir also has the potential to
develop 330 megawatts of hydroelectric power, Million said.

“This could be combined with wind power to make 100 percent renewable energy,” Million said.

While the Corps is the lead agency in the project, it would also need permits from other federal agencies, including
the Bureau of Land Management, Bureau of Reclamation and Forest Service. The EIS is being developed by
AECOM, a global engineering firm.

Water would be diverted from Flaming Gorge at points north and south of Green River and delivered via a large
pipeline 72 to 120 inches in diameter. A new regulating reservoir is also planned near Rock Springs, according to
the Corps’ description of the project.

ON THE NET

Regional Watershed Supply Project:

https://www.nwo.usace.army.mil.html/od-tl/eis-info.htm

https://www.nwo.usace.army.mil.html/od-tl/eis-info.htm
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Southern Delivery System

http://www.sdswater.org/[12/5/2011 11:49:19 AM]

Photographed from Pueblo Dam, construction crews
pour concrete for the connection for the Southern
Delivery System water pipeline. Important Safety Flyer

 

Architectural Concept of SDS Water
Treatment Plan

Volunteers plant trees, shrubs and
wetland plants on a quarter-acre
property along Fountain Creek on
Sept. 24.

   
  

  SDS Fast Facts

SDS Components
• 62 miles of buried pipeline
• 1 water treatment plant
• 3 water pump stations
• 2 reservoirs

Communities Served:
• Colorado Springs
• Fountain
• Security
• Pueblo West       read more...

 
Construction is Under Way

Major construction of the Southern Delivery System water pipeline project has
started. This regional water project will deliver water to Colorado Springs, Pueblo
West, Fountain, Security and provide these communities with a long-term, stable
water supply for the next several decades.

Phase 1 of SDS will include the
connection to Pueblo Dam, three
pump stations, about 60 miles of
underground pipe and a water
treatment plant.

Construction of SDS is the
culmination of more than a decade
of planning, studies, public
discussion and regulatory review
that found SDS to be the most
cost-effective, environmentally
responsible and dependable
solution.

The SDS construction team is
committed to working closely with neighbors to keep them informed about
construction activities and to work to minimize disruptions. A new hotline is available
for residents with SDS construction-related questions: (855) SDS-4YOU (737-4968)
The hotline is staffed 24/7.

Water Treatment Plant Contracting
Opportunities

More than $100 million in upcoming SDS
contracting opportunities for area contractors:
Regional contractors will have the opportunity
to competitively bid for work on the Southern
Delivery System (SDS) Water Treatment Plant
— the largest and most complex component
of the regional project.

More than $100 million in construction work is
anticipated to complete the new water
treatment plant, located in southeast Colorado
Springs (east of Marksheffel Road and south
of Highway 24). The design-build team of

McCarthy Building Companies Inc. and Carollo Engineering will divide the facility's
plans into various construction bid packages as the team finalizes its design. read
more...

Volunteers Plant Wetland on Fountain Creek

Fountain Creek got a little bit greener thanks to 65
volunteers from southern Colorado who planted
more than 4,500 plants, shrubs and trees to
establish a new wetland Sept. 24.

The new wetland, located on Clear Spring Ranch
south of the city of Fountain, is part of a
comprehensive mitigation plan for the Southern
Delivery System (SDS) project developed by
Colorado Springs Utilities to address SDS
construction impacts. Once established, the
wetland will help restore and stabilize the banks of
Fountain Creek – providing additional habitat for
wildlife and improving water quality by reducing
erosion along the stream bed. read more...

 

Learn more about 
Business Opportunities

Click here to view entire SDS video.

  LATEST NEWS
eNews: Water Treatment Plant contracting
opportunities read more...

eNews: Volunteers Create Wetland on
Fountain Creek read more...

eNews: Local Businesses Benefitting from
SDS read more...

Pueblo West View: Pueblo area firefighters
partner with SDS for training read more...

Pueblo Chieftain: Officials mark start of SDS
construction read more...

KKTV: Building a Pipeline Creating a Lifeline
read more...

Denver Post: Colorado's biggest water
project in decades under construction read
more...

Pueblo Chieftain: SDS gearing up for
construction, boosting regional economy read
more...

Gazette: SDS still needed if Banning Lewis
Ranch sold for oil  and gas exploration,
officials say read more...

SDS Monthly Report: Review the latest
report on project milestones, upcoming
activities, schedule and cost. read more...

Center for Regional Advancement Study:
Economic Impacts of SDS on Regional
Economy read more...

Report: SDS Drives the Efficiency and
Reliability of Our Water System read more...

Our View (Gazette): More Jobs means yes to
SDS read more...

 Home

Project Description

Construction Progress

Current Project Status

Why SDS is Important

Getting Water to Colorado
Springs

Protecting the Environment

Economic Benefits

Property Owners

Permitting

Bureau of Reclamation
Contracts

Business/Contracting
Opportunities

Newsroom

Contact Us

http://www.sdswater.org/docs/DamRecInfoSheet.pdf
http://www.sdswater.org/facts.asp
http://www.csu.org/
http://www.sdswater.org/docs/newsroom/enews/eNewsVolunteersCreateWetland.pdf
http://www.sdswater.org/contracting.asp
http://www.sdswater.org/contracting.asp
http://www.youtube.com/watch?v=C2Ipmy6TSoY
http://www.sdswater.org/newsroom_releases.asp
http://www.sdswater.org/docs/newsroom/enews/eNewsVolunteersCreateWetland.pdf
http://www.sdswater.org/SDS_PWview091511.pdf
http://www.chieftain.com/news/local/officials-mark-start-of-sds-construction/article_ca760aa6-cae8-11e0-b446-001cc4c002e0.html
http://www.kktv.com/home/headlines/Building_A_Pipeline_Creating_A_Lifeline_128105358.html
http://m.denverpost.com/denverpost/db_10649/contentdetail.htm?contentguid=rONDj5tj&detailindex=0&pn=0&ps=4&full=true#display
http://m.denverpost.com/denverpost/db_10649/contentdetail.htm?contentguid=rONDj5tj&detailindex=0&pn=0&ps=4&full=true#display
http://www.chieftain.com/news/local/sds-gearing-up-for-construction-this-summer/article_a0dc0746-829e-11e0-894f-001cc4c002e0.html
http://www.chieftain.com/news/local/sds-gearing-up-for-construction-this-summer/article_a0dc0746-829e-11e0-894f-001cc4c002e0.html
http://www.gazette.com/articles/ranch-120662-lewis-gas.html
http://m.gazette.com/opinion/jobs-113772-want-city.html
http://www.sdswater.org/default.asp
http://www.sdswater.org/default.asp
http://www.sdswater.org/overview.asp
http://www.sdswater.org/overview.asp
http://www.sdswater.org/construction.asp
http://www.sdswater.org/construction.asp
http://www.sdswater.org/status.asp
http://www.sdswater.org/status.asp
http://www.sdswater.org/project_d.asp
http://www.sdswater.org/project_d.asp
http://www.sdswater.org/solution.asp
http://www.sdswater.org/solution.asp
http://www.sdswater.org/solution.asp
http://www.sdswater.org/env_nepa.asp
http://www.sdswater.org/env_nepa.asp
http://www.sdswater.org/economics.asp
http://www.sdswater.org/economics.asp
http://www.sdswater.org/owners.asp
http://www.sdswater.org/owners.asp
http://www.sdswater.org/pueblo.asp
http://www.sdswater.org/pueblo.asp
http://www.sdswater.org/bureau.asp
http://www.sdswater.org/bureau.asp
http://www.sdswater.org/bureau.asp
http://www.sdswater.org/contracting.asp
http://www.sdswater.org/contracting.asp
http://www.sdswater.org/contracting.asp
http://www.sdswater.org/newsroom_sds_in_news.asp
http://www.sdswater.org/newsroom_sds_in_news.asp
http://www.sdswater.org/contacts.asp
http://www.sdswater.org/contacts.asp
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Attendees sign the ceremonial piece of pipe during the
Aug. 19 SDS Construction Celebration.

SDS Celebrates Construction

Southern Colorado officials and
community leaders gathered at the
base of Pueblo Dam on Aug. 19,
2011, to celebrate the beginning of
major construction on the historic
Southern Delivery System (SDS),
one of the largest water supply
projects under way in the western
United States.

"This is one of the largest water
projects to be built in Colorado in
decades," said Jerry Forte, Colorado
Springs Utilities' chief executive

officer. "SDS is an investment in our community – one that will repay large
dividends. Water is vital for our residents, and for businesses and new industries to
prosper."

SDS Construction Videos

SDS crews are making significant progress on the initial project construction. Below
are links to video clips of recent construction activities:
To date, crews have poured more than 1800 cubic yards of concrete to form the
foundation for the SDS connection at Pueblo Dam: View video

Recently, crews began the trench excavation for a section of raw-water pipeline in
southern El Paso County: View video

More than a pipeline. A lifeline.

Water is essential for life, but we don’t live near a source. Previous generations built
a state-of-the-art system to bring us clean, reliable water from the mountains. The
Southern Delivery System is the next critical component needed to sustain our
community. It’s our generation’s turn to invest in the future.

Learn more about why we need SDS for the long-term health of our community.

 

https://www.youtube.com/watch?v=r0iJnejvgjs
http://youtu.be/GX4WPeDM7yM
http://www.sdswater.org/project_d.asp
http://www.sdswater.org/docs/SDS_preferred_Pipeline.pdf
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Print Article: Springs could benefit from Southern Delivery System lake

http://www.gazette.com/common/printer/view.php?db=colgazette&id=53488[12/9/2011 10:54:21 AM]

Springs could benefit from Southern Delivery System lake
R. SCOTT RAPPOLD
2009-05-09 11:27:28

A plan to drown 760 acres of prairie southeast of Colorado Springs with Arkansas River water, part of the
Southern Delivery System pipeline, could give the city its first large boating reservoir close to home.

Upper Williams Creek Reservoir will be the largest, in surface area, owned by Colorado Springs. Boaters,
anglers, swimmers, hikers and picnickers may all be able to use it, in a region that has always been
challenged for aquatic recreation.

But don't go buy a speed boat and water skis yet. It will be at least a decade before the reservoir is full,
and Colorado Springs Utilities officials have not determined how recreation will be managed, since there
are concerns about the impacts motor boating could have on a lake whose primary function is to store
drinking water.

"We do want to offer some form of boating, but we've got to have some internal discussion and agreement
on what kind of boating that is," said Keith Riley, SDS project planning and permitting manager.

Utilities has received the two major approvals, from the U.S. Bureau of Reclamation and Pueblo County,
needed to build the $1.1 billion pipeline from Pueblo Reservoir to the new reservoir near Drennan Road.

Motor boaters in Colorado Springs now travel to Pueblo Reservoir or Denver, or deal with limited hours
and the small size of Prospect Lake in Memorial Park, or frigid mountain water and limited days at
Rampart Reservoir. Other Colorado Springs reservoirs, including those on the north slope of Pikes Peak,
don't allow gas-powered motors.

Upper Williams Creek Reservoir will be one-seventh the size of Pueblo Reservoir, one-fourth the size of
Elevenmile Reservoir, 120 acres smaller than Cherry Creek Reservoir outside of Denver and more than
10 times the size of Prospect Lake in Memorial Park.

Al West, owner of Al West Boat Service, recently got out of the boat-selling business, after 30 years of
trying to compete with the large dealerships in Pueblo and Denver. He focuses on service these days.

"I think it would definitely, if it turns out to be of any size at all, it would be very disappointing if they didn't
let power boats on it," West said this week, asked about the new reservoir.

But some research has linked gas-powered boats to water-quality problems, including petroleum in the
water. Recreational boats also provide the main transportation for invasive zebra mussels, which were
found at Pueblo Reservoir last year - and last month hitch-hiking on three boats before they were put in
the reservoir. The mussels, which had before not been detected in Colorado, can clog water pipes and
drive out native species in a lake.

Utilities officials also haven't decided if they will allow swimming, which can lead to problems of dirt and
human waste in water.
"We do want to maximize the recreational opportunities at the reservoir site, but we've got to balance that
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with safety and protection of the water supply," Riley said.

Fishing will be allowed. As a shallow lake, about 120 feet at its deepest, it will be a warm-water fishery, to
be stocked by the Colorado Division of Wildlife, Riley said, probably with bass, walleye, perch and blue
gill.

There are also plans for picnic facilities, hiking trails and a playground.

An artist's rendering by Utilities shows sail boats, a boat with a small outboard motor and people playing
volleyball and picnicking, but nobody water-skiing or swimming.

After Utilities officials determine the limits of recreation, they will solicit public comment on a master plan
and eventually hand management of recreation over to city parks officials. Riley expects there will be an
entrance fee for visitors, probably close to the $6 fee charged at Pueblo and Elevenmile reservoirs.

Much of the land for the reservoir is owned by the state and Bob Norris, owner of T-Cross Ranches.
Utilities said there are nine residential properties, including five homes that will be bought by Utilities. 

If the city stays on its current timetable of having the pipeline operational by 2012, the reservoir will be full
by 2018, Riley said. 

The other reservoir planned for SDS, the Williams Creek Reservoir, to the south, will not be open to
swimming or boating, because its levels are expected to be lowest in spring and summer, when these
activities are at their most popular, Riley said. Fishing will be allowed.
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Flaming Gorge: a roundup, not a showdown
By CHRIS WOODKA | cwoodka@chieftain.com | Posted: Sunday, May 8, 2011 12:00 am

COLORADO SPRINGS — The state needs to take a more active role if a major water project is going to be
built, the man who dreamed up a pipeline from Flaming Gorge Reservoir to Colorado’s Front Range says.

     “The state is talking about reuse and storage, but this year we’re going to send tens of thousands of acre-feet of
water to Nebraska and Kansas when the snow melts,” Aaron Million said Friday. “They’re pumping water out of
Flaming Gorge today to make room for more.”

     Million and his 14-year-old son, Jordan, were at the Norris family’s T-Cross Ranch southeast of Colorado
Springs, helping the family with spring cattle branding.

     “He’s become a fine hand,” the proud father said.

     The Fort Collins entrepreneur clings to his cowboy roots, and has had a long association with Bob Norris —
who once played the Marlboro Man in commercials — and his son, Steve, a college classmate.

     The site already is an important one for the future of Colorado water development. Colorado Springs, as part of
its Southern Delivery System, wants to build a reservoir just north of the ranch house and cattle yard on the north
end of the Norris ranch.

    Million wants to build the terminal reservoir of the Flaming Gorge pipeline at the same site.

    “I was all in favor of building more storage until I found out it was here,” laughed Norris Cattle Co. ranch
manager Bob Paulsen, who has lived at the proposed reservoir site for 22 years.

    The site on Upper Williams Creek initially was just a backup plan for SDS until the development of a reservoir
further north on Jimmy Camp Creek was ruled out under the project’s environmental impact statement.

    “They didn’t really come down and get started on SDS until last year,” Paulsen said.

    Paulsen’s objection isn’t to a reservoir per se. He and others at the ranch favor Million’s approach because it
doesn’t emphasize the recreation aspect of the reservoir. SDS planners have projected a reservoir with non-
motorized activity on the water. It could bring more people to an area primarily populated by cattle.

     “The Norrises have swung a pretty big loop in this area, and should have an opportunity to say how it’s going
to be used,” Million said.

     Several years ago, Million incorporated the idea of a reservoir on the Norris property during a branding
operation similar to the one last week. It was a way to bring more water into the Arkansas Basin as well as the
South Platte.

     As a Colorado State University student, Million developed the idea for a pipeline from Flaming Gorge based on
the way the Green River loops through the northwest corner of the state. Once just lines on a map, the idea has
become a quest that Million believes will take pressure off finding water supply for the entire state.

    It has gained traction, as the Colorado-Wyoming Coalition launched its own study of a Flaming Gorge pipeline
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last year as a way to serve the thirstiest growing area of the state in Arapahoe and Douglas counties. The Colorado
Water Conservation Board is contemplating a task force that would further examine the project.

    Million estimates $5 million has been spent on a project that eventually could cost 1,000 times that much to
build. He said he is frustrated by the slow progress being made in the U.S. Army Corps of Engineers
environmental impact statement, which could add an additional $8 million to $12 million to finally secure a
permit.

   Right now, he is contemplating another path to move the pipeline through bureaucracy, using its components to
provide in-line hydropower and pumpback electricity generation to obtain a Federal Energy Regulatory
Commission permit.

   A U.S. Bureau of Reclamation study of Flaming Gorge Reservoir indicates its storage of 3.8 million acre-feet
would not be seriously affected by even twice the annual withdrawals — 165,000 acre-feet — that Million’s
project calls for.

    “The governor’s (John Hickenlooper) marching orders are calling for finding more storage, when we have 3.8
million acre-feet in Flaming Gorge authorized for use in Colorado,” Million said. “I have tried and tried to get the
state more involved.”

     The Flaming Gorge project is similar to a $1.5 billion, 200-mile pipeline from Lake Powell that Utah is
preparing to build, but there is a big difference in the level of state involvement, Million said.

    “I think the Interbasin Compact Committee needs to evaluate and perhaps use a third party to look at the three
projects that are out there,” Million said. He includes Flaming Gorge, Blue Mesa and Yampa pump-back projects
that were included in a preliminary report by the Colorado Water Conservation Board.

    “Then they ought to make a recommendation to the governor, and the governor ought to promote it,” Million
said.

     While there are others interested in the project, Million said the public-private model is the best way to get the
job done. Private construction of the pipeline could save the state 30 to 50 percent on costs, and Colorado and the
federal governments are already struggling with huge fiscal problems.

     As he often does in conversation, Million slipped in an appropriate cowboy metaphor: “If you’re going to move
a cow herd, you’d better have the right hands.”

     Million is not saying the state input is not important, but rather than roadblocks the state should be looking at
how a project could be built, he said.

    He ticked off benefits to the state:
Flaming Gorge Reservoir would provide 3.8 million acre-feet of storage that is already constructed.
“It takes pressure off the Colorado River basin so they can develop their water resources as they see fit.” The state
also could look at ways to include Western Slope benefits such as those included in the proposed Colorado River
Cooperative Agreement.
It would provide a new source of water and reduce pressure on agricultural water rights in the South Platte and
Arkansas River basins.
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Million also wants to provide either direct or return flows for environmental purposes.

    “It would be unfortunate if the project does not meet everyone’s needs because of a lack of collaboration. We
need that,” Million said.

     Looking over the cattle penned for the next day’s branding in the shadow of what could become a reservoir site,
Million is ready to tackle the next hurdle toward making the pipeline a reality.

    As usual, he says it like a cowboy:

    “At the end of the day, one of these projects needs to reach home,” Million said. “Someone needs to saddle up
and say, ‘Let’s get on with this.’ ”
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4.0 Benefits and Enhancements 

In addition to the fish and wildlife impact avoidance actions described in Section 2 and the 
mitigation components discussed in Section 3, the SDS Project will provide substantial 
recreational benefits to the region. The Project Participants are committed to working with 
CDOW and other interested parties to enhance the recreational opportunities associated 
with the SDS Project facilities. As stated in the ROD, Project Participants will “seek 
opportunities to enhance angling, boating, or other recreation opportunities” (Reclamation 
2009). Meetings with the CDOW during early to mid-2009 resulted in the identification of 
priority projects and the areas selected for recreation planning include CSR on Fountain 
Creek, UWCR, and WCR, as detailed below.  

4.1 Clear Spring Ranch 
The following recreational opportunities for CSR are being evaluated by Project Participants 
and CDOW as potential SDS Project enhancements. 

Clear Spring Ranch is a biologically diverse property owned by Springs Utilities. While 
Springs Utilities currently allows hiking and wildlife viewing at CSR, additional multi-use 
recreation and environmental education opportunities are planned for this location. 
Recreational features may include hunting access and upgrades to the current trail system 
with environmental interpretative signage and wildlife observation points.  

Hunting was allowed previously at CSR;; CDOW is interested in restoring that opportunity 
and has requested that the Project Participants offer a new lease agreement to allow limited 
and controlled hunting access for species such as turkey, deer, doves, and water fowl. Other 
programs may include hunting and fishing outreach, and skills training activities. 

4.2 Upper Williams Creek Reservoir  
The following wildlife recreational benefits will be provided by Project Participants as SDS 
Project enhancements: 
 A recreational fishery will be developed and managed by CDOW by stocking warm 

water species and trout (See Section 3.1.2, Mitigation – Fish Stocking). Discussions with 
CDOW personnel have indicated that warm water hatchery production is currently 
inadequate to provide the needed fish for stocking of UWCR, and CDOW has requested 
that the Project Participants help address this issue. The CDOW will accommodate the 
costs of increased trout production and stocking at UWCR. 

 Project Participants will develop aquatic habitat at UWCR through the construction and 
placement of habitat structures within the reservoir. Enhancements could also 
potentially include water level manipulation for the benefit of certain species. Given the 
current plant and soil conditions at the proposed reservoir site, ample opportunities 
exist for aquatic habitat improvements and enhancements. The lack of existing large 
woody debris (trees, shrubs, etc.) can be mitigated with the placement of artificial fish 
habitat. 
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 To provide for dispersed fishing recreation and wildlife viewing at UWCR, the Project 
Participants will work, through a public process, toward construction of appropriately 
planned trails, roads, and parking lots around the reservoir. This construction will 
address access, security, and safety issues at the dam site. 

 In an effort to minimize sedimentation/erosion of spawning areas, and to allow shore 
angler access, two rock jetties will be constructed. These rock jetties should be located in 
the wakeless area of the reservoir. 

4.3 Williams Creek Reservoir 
The following recreational facilities are being proposed by Project Participants at WCR as 
potential SDS Project enhancements. 

Enhancements could involve similar recreational features planned for CSR, including small 
game hunting and establishment of a trail system with environmental interpretative signage 
and wildlife observation points. While hunting access has not been conducted in this area 
historically, similar agreements to those proposed for CSR may be proposed that include 
similar opportunities and restrictions.  

4.4 Additional Reservoir Benefits 
The Project Participants will seek opportunities to enhance angling, boating, or other 
recreation opportunities at Lake Henry, Lake Meredith, and Holbrook Reservoir 
(Reclamation 2009). One approach is to look for ways to make these water bodies less 
vulnerable to water level fluctuations. In addition, Project Participants will work with 
CDOW on placement of fish habitat structures (See Section 3.1.2, Mitigation – Fish Habitat 
Improvement). 
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TABLE 1 
CDOW Summary of Proposed Mitigation Components 

Category 

Agency  
(Reclamation, Pueblo 

County, USACE, 
CDOW) Commitment  Project Phase 

Schedule for 
Implementation Cost* 

FISH AND WILDLIFE MITIGATION 

1. Fisheries and Aquatic Habitat  

 Fish Stocking CDOW  Project participants agree to provide capital funds and/or construct additional warmwater 
hatchery ponds for production of fish needed to offset potential losses of fishery stocks in Pueblo 
Reservoir, Lake Henry, and Lake Meredith due to SDS Project operations, and also support 
stocking UWCR, a new terminal storage reservoir for the SDS Project.  The capital funds will be 
used for construction of 7.5 acres of fish production ponds at a CDOW fish hatchery. 

 Project participants agree to provide O&M funds that will be used for ongoing hatchery 
operations for those ponds. 

1 and/or 2 2016-2025 $7.5M Capital 
 
 
 

$2.5M O&M  

 Fish Habitat Improvement 
 

CDOW  Project Participants will provide mitigation funding to purchase habitat structure materials that 
will be placed by CDOW, and will also support these improvements by providing materials.  

 CDOW will place habitat structures in Lake Henry, Lake Meredith, and Pueblo Reservoir to 
provide for increased survival of juvenile fish and for refugia that will enable fish to utilize 
structure during drawdown periods. 

2 2016-2025 $100K  

 Fish Retention Structures CDOW  Project participants agree to install fish screens at Lake Henry to support and maintain fish 
populations, and install a walkway at the existing Lake Meredith outlet to improve efficiency of 
screen cleaning and maintenance. Cost estimates are preliminary to design. Springs Utilities will 
install fish screens in cooperation with CDOW and the Colorado Canal Company. 

End of 1 2016 $150K 

 Aquatic Research CDOW  Research will be conducted in Monument and Fountain Creeks on selected representative fish 
species to determine life history factors and the relationship to water flow, water quality, and 
habitat parameters most likely to be influenced by SDS Project operations.  Baseline research 
will be conducted for three years prior to completion of Phase I and then for one additional year 
subsequent to completion of Phase II. 

 Springs Utilities will pay for a Colorado State University student to conduct the approved 
research studies.  CDOW will help define the scope of work for this research. 

1 and 2 2011-2016 
2020-2025 

$225K 
$75K 

 

* Note – The costs in this table are in 2010 US dollars and will be indexed annually at an agreed upon rate to preserve their 2010 values.  Mitigation that is paid for or implemented between 2010 and 2014 will not be indexed; for mitigation paid for or implemented after 
2014, annual indexing will be applied from 2011 forward.. 

BENEFITS AND ENHANCEMENTS 

 Clear Spring Ranch CDOW  Develop potential hunting opportunities and trails/wildlife viewing. 1 2012-2016 Cooperative venture. 
No monetary exchange between CDOW 

and SDS necessary for this item 

 WCR CDOW  Develop potential hunting opportunities and trails/wildlife viewing. 2 Approx. 2025  Cooperative venture. 
No monetary exchange between CDOW 

and SDS necessary for this item 

 UWCR CDOW  Develop angling (shore and boat), and other wildlife recreation opportunities at UWCR; including 
fish spawning habitat and two jetties.  

 Provide for dispersed fishing recreation and wildlife viewing at UWCR. The Project Participants 
will work, through a public process, toward construction of appropriately planned trails, roads 
and parking lots around the reservoir. This construction will address access, security, and safety 
issues at the dam site.  

2 2016 Cooperative venture.  
No monetary exchange between CDOW 

and SDS necessary for this item 

 Improve Native Fish Habitat CDOW  Seek opportunities to preserve or develop Arkansas darter habitat along lower Fountain Creek 
and its tributaries. 

2 2016 - 2046 Cooperative venture.  
No monetary exchange between CDOW 

and SDS necessary for this item 
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NRC holds hearing on Utah's proposed nuclear power plant
Published: Thursday, Oct. 27, 2011 9:26 a.m. MDT
ROCKVILLE, Md. — Blue Castle officials presented details to federal regulators Thursday of an analysis on a
proposed nuclear power plant site near Green River, Utah.

The details related to seismic evaluations, environmental analysis and geo-physical surveys were heard at a
day-long hearing by the U.S. Nuclear Regulatory Commission as part of the early site permit process.

Blue Castle Holdings is proposing to put a two-unit nuclear power plant on the 1,700-acre parcel west of Green
River.

The licensing process before the federal regulatory agency takes years, with extensive environmental reviews
and site preparation that have to take place.

This first hearing was designed to give Blue Castle a heads up about the expectations of the NRC about what
site analysis is required.

The actual permit will not be submitted until early 2013, said Joe Manicelli, project manager of an engineering
and environmental firm hired by Blue Castle.

Manicelli said the firm and Blue Castle have surveyed the parcel of land for such things as endangered species
and are working with the Upper Colorado River Endangered Fish Recovery Program because the nearby Green
River is home to several species of endangered fish.

Blue Castle has also meet with multiple agencies such as the Utah Department of Public Safety and the Utah
Department of Environmental Quality to develop an emergency plan required for such a facility.

Manicelli said a number of wells have been drilled for groundwater sampling, as well as bore holes for seismic
analysis.

Much of the work remains in the analysis stage, and NRC has made two visits to the site.

The water required for the plant's cooling process hinges on a pending decision by the Utah State Engineer's
Office, which has received applications to divert 53,600 acre feet of water from the Green River.

The water would be leased from the Kane County and San Juan County water districts, which acquired it from
two companies when a pair of coal-fired steam generation power plants were not built.

Environmental groups and some government agencies have filed protests over the proposed diversion,
asserting that the Green River cannot sustain such a withdrawal.

Aaron Tilton, a former Utah legislator and now chief executive officer and president of Blue Castle Holdings,
said 2.2 percent of the state's water is used to generate electricity. By comparison, the nuclear power plant
would use less than 1 percent of the state's water to generate 50 percent more electricity, he said.

He said studies show that even in extreme drought conditions, the 3,000-megawatt plant would affect the river's
level by less than an inch.

E-mail: amyjoi@desnews.com Twitter: amyjoi16
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Lake Powell pipeline funding clears 1 hurdle
Published: Monday, Nov. 14, 2011 6:34 p.m. MST
SALT LAKE CITY — A legislative task force has given a preliminary nod to a funding proposal on a sales tax
allocation that would pay for new water infrastructure in the state — notably the Lake Powell pipeline.

The Monday vote by the Water Issues Task Force asks the entire Utah Legislature to consider allocating up to
15 percent of the growth in future sales tax revenue beginning in budget year 2014 for the pipeline or other
projects.

It's estimated that such a dedication of tax monies would generate $60 million in the first year and as much as
$90 million by 2022.

The money would be used to pay back bonds issued by the state or a state-created water district to fund the
Lake Powell Pipeline, estimated to cost $1.1 billion.

"This is a motion to move the issue forward," said Rep. Mel Brown, R-Coalville, stressing to concerned
colleagues that a vote by the water task force is by no means binding on the rest of the legislative body.

The proposal includes piping Lake Powell water 139 miles to Sand Hollow Reservoir in Hurricane, Washington
County, and putting in another 35 miles of pipe to convey water to Cedar City. Some of the 100,000 acre feet of
water would also be diverted to Kane County.

Rep. Kay McIff, R-Richfield, and Sen. Pete Knudson, R-Brigham City, said they worry that lopping off another
chunk of future revenue for specific projects might over-commit the state, especially given an already approved
diversion of 30 percent of future sales tax growth dedicated for roads.

"Forty-five percent in future sales tax revenue is too much for me to stomach on an ongoing basis," McIff said.

The approval, too, came despite objections from numerous critics in the audience, including representatives
from the Utah Rivers Council and Citizens for Dixie's Future.

"There are cheaper alternatives that exist to deliver water to Washington County," said Zach Frankel of the
Utah Rivers Council. "There is no way around that."

Frankel pointed to other cities in the West that he said are "light years" ahead of Washington County when it
comes to water conservation and that water rates imposed by the district are artificially low because they are so
heavily subsidized.

Steve Erickson with the Great Basin Water Network urged a slower pace for any development of the pipeline,
especially given conservation approaches that may not have been put to work by the district.

"I think we need to look at that universe of conservation efficiencies," Erickson said.

But the district's general manager said the reality is the district will not be able to meet future demands if the
pipeline project doesn't get rolling.

"Without that infrastructure in place, I believe our future gets fairly bleak," said Ron Thompson, manager of the
Washington County Water Conservancy District. "If we do not have the (project) going online in the early 20s,
do we curtail growth? Is it first in first out? There is not going to be water to sustain the economy, and how do
you keep it going?"

Rep. Mike Noel, R-Kanab, criticized opponents of the pipeline who say the entire state will be footing the bill for
a project that only benefits a few.

"I guess you can say anything you want if you are not constrained by the truth, such as the Wasatch Front will
pay for this project. The citizens of Washington County will pay for this project. ... This will benefit everyone in
this state once this project comes into play."

http://www.deseretnews.com/home/
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Noel pointed to examples of sales tax or other state revenue helping to pay for site-specific infrastructure, such
as the 2002 Winter Games or the Great Salt Lake pumps.

"The 2002 Olympics benefited people up in this area," Noel said. "The Great Salt Lake pumps didn't benefit me
in Kane County. They were for the benefit of the people up here."

The proposal will now go to the Natural Resources Interim Committee for a hearing Wednesday at the state
Capitol.

E-mail: amyjoi@desnews.com
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United States Department of the Interior 
BUREAC OF RECLAMATION  

Upper Colorado Region  
Provo Area Oflke  

302 East 1860 South  
I\. RFPLY REIER ro· Provo, UT 84606-7317 

PRO-751 
WTR-4.10 

. i 

Kent L. Jones, P. E.  
State Engineer  
Division of Water Rights  
1594 West North Temple, Suite 220  
Salt Lake City, UT 84116-3154 

Subject: Application to Appropriate No. A 79183 (92-674) Central Utah Project 

Dear Mr. Jones: 

The subject application has been filed by Pinnacle Potash International, Ltd. to appropriate  
20,000 acre-feet of water for mining purposes.  

Given its size and tributary relationship to the Green River, the Bureau of Reclamation is 
concerned that the Application to Appropriate No. A 79183 could impair federal project water 
rights within the Colorado River Basin. Reclamation asks that any approval of this appropriation 
include appropriate conditions to ensure this water right is administered in such a way that it will 
not impair senior water rights. Please consider the following information when evaluating this 
application. 

• Application to Appropriate No. A 79183 (92-674) is tributary to the Colorado River Basin 
which, on paper, is already over appropriated. Ctah is currently using approximately 
1.007 miIIion acre-feet of its allowable 1.369 million acre-feet of depletion under the 
Colorado River Compact. However, Utah has over 2.5 million acre-feet of depletions in 
approved appropriations for the Colorado River basin, most of which are senior to the 
Central Utah Project. Depending upon how these appropriations are developed, many 
developed Green River basin water rights may become subject to future Colorado River 
Compact water calls. Given the over appropriate nature of the basin, Reclamation 
recommends that any approval of Appropriation No. A79183 be for a fixed period of 
time. 

•  Application to Appropriate No. A79183 (92-674) is tributary to the Green River. 
Reclamation stores the entire flow of the Green River at Flaming Gorge Dam under a 
1958 priority water right. Additionally, we assert that the stored water is delivered to 
Lake Powell each year pursuant to the Colorado River Storage Project authorization, and " -= 1""'\ f"'" M \ .' r-' .... .R.' "t"" r r . 
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our notice to the State Engineer in the annual operating plan. Without a water service 
contract for water stored in Flaming Gorge, Application to Appropriate No. A 79183 (92-
674) must compete with other rights for Green River accretion flows below Flaming 
Gorge Dam. 

Water rights held in Reclamation's name for project purposes may be adversely impacted if this 
application is improperly approved. These include Water Right Nos. 43-3822 for the Central 
Utah Project and 41-2963 for Colorado River Storage Project. 

We do not request a hearing. Please provide us with a copy of your decision for our review and 
files. 

RF: r. r.: \I 
NOV 1 2011 
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EXECUTIVE SUMMARY 
FINAL ENVIRONMENTAL IMPACT STATEMENT 

WINDY GAP FIRMING PROJECT 

INTRODUCTION 
The Windy Gap Firming Project (WGFP) is a 
proposed water supply project that would provide 
more reliable water deliveries to Colorado�’s Front 
Range and West Slope communities and industries.  
The Municipal Subdistrict, Northern Colorado Water 
Conservancy District (Northern Water) acting by 
and through the Windy Gap Firming Project Water 
Activity Enterprise (Subdistrict), on behalf of WGFP 
Participants, is seeking approval from the U.S. 
Bureau of Reclamation (Reclamation) for additional 
physical connections to Colorado-Big Thompson (C-
BT) Project facilities in order to implement the 
proposed project.  Reclamation�’s decision on the 
WGFP is a major federal action requiring 
preparation of an Environmental Impact Statement (EIS).  This Executive Summary summarizes the 
alternatives analyzed in detail and their anticipated environmental effects.  The reader is referred to the entire 
Final EIS for a more complete description and analysis. 

Due to limitations and constraints with the existing system, the current Windy Gap Project facilities, which 
were completed in 1985, are unable to deliver the anticipated firm yield of water.  Water deliveries from the 
West Slope currently are limited by storage capacity in Granby Reservoir and by the delivery capacity of the 
Adams Tunnel, which delivers water from Grand Lake to the East Slope.  The WGFP would add water 
storage and related facilities to the existing Windy Gap operations capable of delivering a firm annual yield of 
about 30,000 acre-feet (AF) to Project Participants.  The intent of the WGFP is to improve the yield from an 
existing project and existing Windy Gap water rights. 

Project Participants in the WGFP include municipalities, rural domestic water districts, and an industrial 
water user.  Project Participants on the East Slope are the City and County of Broomfield, Central Weld 
County Water District, Town of Erie, City of Evans, City of Fort Lupton, City of Greeley, City of Lafayette, 
Little Thompson Water District, City of Longmont, City of Louisville, City of Loveland, Platte River Power 
Authority, and the Town of Superior.  In addition, the project seeks to firm the water supply for the Middle 
Park Water Conservancy District (MPWCD), which is a wholesale water supplier that allocates Windy Gap 
water to about 67 water providers, including towns, water districts, agricultural water suppliers, consumers, 

 
Existing Windy Gap Reservoir, Grand County, 
Colorado 
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and ski areas in Grand and Summit counties on the West Slope.  WGFP Participants determined that a 
cooperative project was the most efficient means to firm Windy Gap water deliveries rather than each entity 
developing storage for its own share of Windy Gap water. 

COOPERATING AGENCIES 
In addition to Reclamation (the lead agency), the U.S. Army Corps of Engineers (Corps), Western Area 
Power Administration (Western), and Grand County are cooperating agencies.  The Corps has regulatory 
authority under the Clean Water Act for actions that require the placement of dredge or fill material in a water 
of the United States.  Western is participating as a cooperating agency because it has jurisdiction over the 
transmission line that would be relocated if Chimney Hollow Reservoir is constructed.  Western would need 
to acquire a new easement for the relocated line as well as construct, operate, and maintain the line.  Western 
also has responsibilities for marketing additional power that may be generated as a result of the WGFP.  
Grand County has an interest in the project because Colorado River diversions and several alternative 
reservoir sites are located in the county. 

REVISIONS SINCE THE DRAFT EIS 
The Draft EIS was released for public review in August 2008.  Reclamation held two open house/public 
hearings during the comment period to give the public an opportunity to learn more about the alternatives and 
impacts, and to formally comment on the Draft EIS.  Notice of the public hearings was included with the 
Federal Register notification; distribution of the Draft EIS; and publication in newspapers, Internet message 
boards and blogs, and by e-mail.  The public hearings were held at the McKee Conference Center in 
Loveland, Colorado on October 7, 2008 and at the Inn at Silver Creek in the Town of Granby, Colorado on 
October 9, 2008.   

The comment period on the Draft EIS ended on December 29, 2008.  Reclamation received approximately 
1,150 letters, comment forms, and recorded written and oral comments (including 714 form letters) on the 
proposed project from the public, businesses, environmental groups, and federal, state, and local agencies.  In 
response to these comments and additional information available since completion of the Draft EIS, 
Reclamation has revised portions of the Final EIS.  This includes additional analyses, incorporation of new 
information, and revision of the discussion for some resources to better define and explain potential impacts.  
Significant changes included in the Final EIS are summarized below with locations where more detailed 
information is available.  In addition, Volume 2 of the Final EIS includes a response to the substantive 
comments received on the Draft EIS. 

Change in Firming Storage Request 
The amount of firming storage requested by Platte River Power Authority (Platte River) and the City of 
Loveland (Loveland) changed after the modeling was completed for the Draft EIS.  Platte River decreased 
their firming storage request by 1,000 AF from 13,000 AF to 12,000 AF and Loveland increased their firming 
storage request by 1,000 AF from 6,000 AF to 7,000 AF.  The total firming storage requested by all 
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Participants (not including MPWCD) remains at 87,180 AF; however, 1,000 AF of storage has been shifted 
from Platte River to Loveland.  Because there is no change in the total storage requested by the Participants, 
the effects of this change on model results including Windy Gap diversions and streamflow on the East and 
West slopes was negligible. 

Mitigation 
Substantial effort has gone into developing mitigation measures to offset or reduce identified impacts from 
implementation of the WGFP.  A major component of the new mitigation is contained in the Fish and 
Wildlife Mitigation Plan (FWMP) that was developed by the Subdistrict in cooperation with the Colorado 
Division of Parks and Wildlife (CDPW).  The FWMP was adopted by the Colorado Wildlife Commission on 
June 9, 2011 and by the Colorado Water Conservation Board on July 13, 2011 (Appendix E).  On October 6, 
2011, Reclamation was notified by the State of Colorado that the FWMP incorporated into and made a part of 
this Final EIS, comprehensively addresses impacts to Colorado's fish and wildlife resource and is the official 
position of the State with regard to mitigation of impacts from this project.  Key components of the FWMP 
and other mitigation measures are listed in the Mitigation section on page ES-24 and in Section 3.25 of the 
FEIS. 

Colorado River Temperature Modeling 
Since completion of the Draft EIS, additional stream temperature data for the Colorado River became 
available, which allowed the development of a dynamic temperature model to better predict the effects of 
alternative actions on river temperature.  Thus, the previous analysis using the QUAL2K model for 
temperature analysis was replaced by the results from the dynamic temperature model as discussed in Surface 
Water Quality (Section 3.8 of the Final EIS).  

Granby Reservoir, Shadow Mountain Reservoir, and Grand Lake Nutrient Loading 
Nutrient loadings to Granby Reservoir, Shadow Mountain Reservoir, and Grand Lake (Three Lakes) were 
recalculated for the Final EIS after it was discovered that historic water quality data from an incorrect location 
on Willow Creek were used for the analysis upstream of Windy Gap Reservoir in the Draft EIS.  Revised total 
nitrogen and phosphorus loadings to the Three Lakes are found in Tables 3-68, 3-69, and 3-70 of the Final 
EIS. 

Recreation 
To clarify potential impacts to recreational rafting and kayaking on the Colorado River, the preferred flow 
ranges were simplified to indicate that the preferred flow range for boating in Big Gore Canyon is 850 to 
1,250 cfs and that flows of 1,100 to 2,200 cfs are preferred for the Pumphouse Reach.  An analysis of a 
change in frequency of flows in these ranges is found in Recreation (Section 3.19.2 of the Final EIS).  The 
socioeconomic effect of the revised impact analysis for recreational boating is found in Socioeconomics 
(Section 3.22.2.4 of the Final EIS). 
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Aquatic Resources 
The discussion of aquatic resources was revised with new tables and graphics to better illustrate modeled 
changes in rainbow trout and brown trout habitat associated with projected changes in streamflow.  New 
tables and figures are in Aquatic Resources (Section 3.9.2 of the Final EIS). 

Reasonably Foreseeable Future Actions 
Since completion of the Draft EIS, additional information or new actions were identified that are likely to 
occur in the future and would contribute to cumulative effects as described below: 

Climate Change.  Climate change is an evolving science and while it is still difficult to predict the specific 
impacts of climate change on the Proposed Action, new information on the latest potential changes in 
temperature, precipitation, and runoff for the upper Colorado River basin was added to the Final EIS as 
described in Section 2.8.2 of the Final EIS.  The effects associated with climate change are discussed in the 
cumulative effects section for relevant resources including Surface Water Hydrology, Stream Morphology, 
Surface Water Quality, and Aquatic Resources. 

10825 Project.  This project would permanently supply 10,825 AF of water per year during the late summer 
months to assist with the recovery of endangered fish in the �“15-Mile Reach�” of the Colorado River near 
Grand Junction per the Upper Colorado River Endangered Fish Recovery Program.  The proposed project 
includes release of 5,412.5 AF of water from Granby Reservoir to the Colorado River each year during the 
late summer and fall.  This action was considered in the evaluation of impacts to stream temperature in the 
cumulative effects section of Surface Water Quality (Section 3.8.3.1 of the Final EIS).   

Windy Gap Firming Project and Moffat Collection System Project Fish and Wildlife Enhancement 
Plans.  In addition to the Fish and Wildlife Mitigation Plans developed by the Subdistrict as a component of 
mitigation for the WGFP and by Denver Water for the proposed Moffat Collection System Project (Moffat 
Project) pursuant to regulations implementing CRS 37-60-122.2(2), both the Subdistrict and Denver Water 
cooperatively developed separate enhancement plans to further improve existing fish and wildlife resources.  
These enhancement plans are intended to enhance fish and wildlife resources over and above the levels 
existing without the WGFP and Moffat Project and were endorsed by the Colorado Wildlife Commission on 
June 9, 2011 and by the Colorado Water Conservation Board on July 13, 2011.  The cumulative effects of the 
enhancements are discussed in Surface Water Quality (Section 3.8.3.1) and Aquatic Resources (Section 
3.9.3.1) in the Final EIS. 

Colorado River Cooperative Agreement.  As part of negotiations between West Slope parties and Denver 
Water, Grand County and Denver Water have reached a proposed agreement that addresses some of the issues 
related to Denver Water�’s existing operations in Grand County.  In the Proposed Colorado River Cooperative 
Agreement, Denver Water has committed to the Learning By Doing Cooperative Effort and additional 
resource commitments to provide environmental enhancements to benefit the aquatic environment in the 
Fraser, Williams Fork, and upper Colorado rivers.  These commitments are contingent upon the issuance and 
acceptance by Denver Water of the permits necessary for construction of the Moffat Project.   



EXECUTIVE SUMMARY 
WINDY GAP FIRMING PROJECT FINAL ENVIRONMENTAL IMPACT STATEMENT 

ter use by 
contract holders at various locations in Grand and Summit counties.   

The original Windy Gap Project was estimated to deliver about 48,000 
acre-feet (AF) of firm annual deliveries to Windy Gap allottees and the 
MPWCD; however, Project Participants have not been able to rely on 
Windy Gap water for water deliveries for two primary reasons:   

 In dry years, the Windy Gap Project has not been able to divert 
water because more senior water rights upstream and downstream have a higher priority to divert 
water and �“call out�” the more junior Windy Gap Project water right.  In addition, the Windy Gap 
Project is required to bypass water to maintain certain minimum streamflows downstream of the 
Windy Gap diversion dam.   

 Granby Reservoir, a component of the C-BT 
Project, is currently the only storage available 
for Windy Gap water prior to delivery to 
Participants.  Water conveyed and stored for 
the C-BT Project has priority over water 
conveyed and stored for the Windy Gap 
Project.  Thus in wet years, when the C-BT 
system is full, there is no conveyance or 
storage capacity for Windy Gap Project water.  
This prevents the Windy Gap Project from 
storing water in some wet years for use in 
subsequent dry years. 
 

Because the Windy Gap Project is unable to provide 
reliable yields in both wet and dry years, the current 
firm yield is zero.  Firm yield is typically defined as 
the amount of water that can be delivered on a reliable 
basis in all years and is typically determined by yield 
in dry years.  For the Windy Gap Project, lack of 
available storage space in wet years also affects yield.   

ES-5 

PROJECT NEED  
Windy Gap Project water is currently diverted from the Colorado River 
just downstream of the confluence of the Colorado and Fraser rivers into 
the Windy Gap Reservoir (Figure ES-1).  From the reservoir the water is 
pumped to Granby Reservoir for storage and conveyance through C-BT 
Project facilities and ultimate delivery to Windy Gap Project allottees on 
the East Slope.  MPWCD�’s Windy Gap water is stored in Granby 
Reservoir and released to replace stream diversions or ground wa

Purpose and Need 
The purpose of the Windy Gap 
Firming Project is to deliver a 
firm annual yield of about 30,000 
AF of water from the existing 
Windy Gap Project to meet a 
portion of the water deliveries 
anticipated from the original 
Windy Gap Project and to 
provide up to 3,000 AF of 
storage to firm water deliveries 
for the Middle Park Water 
Conservancy District.  Firm water 
deliveries from the Windy Gap 
Project are needed to meet a 
portion of the existing and future 
demands of the Project 
Participants. 

Figure ES-1.  Windy Gap Reservoir facilities. 
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Figure ES-2.  Summary of projected 2050 Participants in the proposed project have a need to firm 
Participant water supply sources. Windy Gap water deliveries to meet existing and future 

water demands.  In 2005, WGFP Participants had a firm 
water supply of about 141,000 AF and a demand of about 
120,000 AF.  Water demand for East Slope Participants is 

Conservation 
and/or New 

projected to increase to about 251,000 AF by 2050 and Sources
34%

shortages in firm yield at that time would increase to more 
than 110,000 AF (Table ES-1).  Water demand is projected 
to increase 17,000 AF by 2030 for Grand and Summit 

Existi
Water S

county water users partially served by the MPWCD.  While 56%

water conservation is an important strategy used by all the Windy Gap 

Participants to improve the efficiency of water use, extend Firming 
Project 

supplies, and reduce overall demand, conservation measures 10%

alone will not be sufficient to meet projected water demands.  
The WGFP would collectively supply about 10 percent of 
the projected 2050 East Slope Participant water supply needs (Figure ES-2) and would contribute to meeting 
the future demands of Grand and Summit counties.  The source for about 34 percent of future water supplies 
is still unknown.  It is anticipated that some portion of this future supply will be realized by increased water 
conservation, but additional water supplies will still be needed. 

ng 
upply
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Table ES-1.  WGFP Participant water supply, demand, and estimated shortage. 

Participant 
Firm Supply 

from All 
Sources (2005) 

Projected 2050 
Water Demand 

Estimated 2050 
Water Shortage 

Estimated Firm 
Yield under the 

Proposed 
Action** 

Broomfield 13,739 24,400 10,661 5,600
Central Weld County Water District 2,786 5,900 3,114 93 
Erie 2,145 8,900 6,755 1,840
Evans 9,298 13,300 4,002 455
Fort Lupton 3,538 6,800 3,262 265 
Greeley 43,850 78,500 34,650 2,230
Lafayette 4,534 8,600 4,066 610
Longmont 30,963 42,300 11,337 4,515
Louisville 5,063 6,900 1,837 825
Loveland 17,792 28,300 10,508 2,075
Little Thompson Water District 5,510 19,100 13,590 1,200 
MPWCD NA * NA 429
Platte River Power Authority 0 5,150 5,150 5,050 
Superior 1,544 3,300 1,756 1,380
TOTAL 140,762 251,450 110,688 26,567
*Grand and Summit counties project an increase in water demand 
32,000 AF. 
**Values rounded. 

of 17,000 AF by 2030, with a total build-out demand of about 
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ALTERNATIVES 
Following extensive screening of more than 170 different alternatives using National Environmental Policy 
Act (NEPA) criteria and Clean Water Act Section 404(b)(1) guidelines, in cooperation with the Corps, five 
alternatives were included for evaluation in the EIS.  The No Action Alternative and four action alternatives 
are described below.   

 Alternative 1 (No Action):  Continuation of operations under existing agreements between 
Reclamation and the Subdistrict for conveyance of Windy Gap water 
through C-BT facilities and the enlargement of Ralph Price Reservoir 
by the City of Longmont.   

 Alternative 2 (Proposed Action):  Chimney Hollow Reservoir 
(90,000 AF) with prepositioning. 

 Alternative 3:  Chimney Hollow Reservoir (70,000 AF) and Jasper 
East Reservoir (20,000 AF). 

 Alternative 4:  Chimney Hollow Reservoir (70,000 AF) and 
Rockwell/Mueller Creek Reservoir (20,000 AF). 

 Alternative 5:  Dry Creek Reservoir (60,000 AF) and Rockwell/Mueller Creek Reservoir 
(30,000 AF). 

Alternative 2, construction of Chimney Hollow Reservoir with prepositioning, along with associated 
operational changes developed as part of mitigation, is the Bureau of Reclamation�’s preferred alternative. 

Alternative 1 (No Action) 
The No Action Alternative defines what Participants would do if Reclamation does not approve a new 
connection of WGFP facilities to C-BT facilities as required for the action alternatives.  Under this 
alternative, Participants would maximize delivery of Windy Gap water according to their demand, water 
rights, availability of storage in Granby Reservoir, and existing Adams Tunnel conveyance constraints.  The 
City of Longmont would evaluate the enlargement of Ralph Price Reservoir by raising the dam and increasing 
storage capacity by 13,000 AF (Figure ES-3).  Participants that do not have a currently defined storage option 
would take delivery of Windy Gap water whenever it is available 
within the capacity of their existing water systems and delivery 
points under the terms of the existing contract between 
Reclamation and the Subdistrict.  Windy Gap diversions will 
increase in the future regardless of whether one of the action 
alternatives is implemented because of increased demand.   

Alternative 2 (Proposed Action) 
The Proposed Action includes construction of a 90,000 AF 
Chimney Hollow Reservoir, along with the ability to store, or 
preposition, C-BT water in the new reservoir (Figure ES-4).  
Water would be conveyed to Chimney Hollow Reservoir via a 
new pipeline connection to existing East Slope C-BT facilities.   

The Municipal Subdistrict’s 
Proposed Action is to construct a 
new 90,000 AF Chimney Hollow 
Reservoir on the East Slope near 
Carter Lake and to allow the 
storage of C-BT Project water in 
the new reservoir to improve 
Windy Gap yield. 

 
Chimney Hollow Reservoir Site 
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New connections between Chimney Hollow Reservoir and Carter Lake would allow delivery of water to 
Participants using existing infrastructure.  No new West Slope infrastructure would be needed to divert or 
convey water to the East Slope.  

Prepositioning would involve the use of available Adams Tunnel capacity to deliver C-BT water into 
Chimney Hollow Reservoir to occupy storage space that is not occupied by Windy Gap water.  The delivery 
of C-BT water from Granby Reservoir into Chimney Hollow Reservoir would create space for Windy Gap 
water in Granby Reservoir.  When Windy Gap water is diverted into Granby Reservoir, the C-BT water in 
Chimney Hollow Reservoir would be exchanged for a like amount of Windy Gap water in Granby Reservoir.  
Total allowable C-BT storage would not change and the existing C-BT diversions would not be expanded.  If 
operated in this manner, Chimney Hollow Reservoir would be nearly full most of the time.  

Alternative 3 
Alternative 3 is a combination of a 70,000 AF Chimney Hollow Reservoir on the East Slope and a 20,000 AF 
Jasper East Reservoir on the West Slope (Figure ES-4).  A new 1-mile-long pipeline would connect Jasper 
East Reservoir to the existing Windy Gap pipeline that delivers water to Granby Reservoir.  The Willow 
Creek Pump Station, forebay, and portions of the canal and pipeline would be relocated.  The availability of a  

Figure ES-3.  Ralph Price Reservoir enlargement under the No Action Alternative. 
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new West Slope reservoir would allow water diversions from the existing Windy Gap Reservoir to be 
delivered to either Jasper East Reservoir or Granby Reservoir.  Thus, when Granby Reservoir is full or the 
Adams Tunnel is at capacity, Windy Gap water would be diverted and stored in Jasper East Reservoir until 
there is sufficient capacity to transfer water to Chimney Hollow Reservoir. 

Alternative 4 
Alternative 4 is a combination of a 70,000 AF Chimney Hollow Reservoir on the East Slope and a 20,000 AF 
Rockwell/Mueller Creek Reservoir (Rockwell Reservoir) on the West Slope (Figure ES-4).  Deliveries to and 
from Rockwell Reservoir would require a new connection to the existing Windy Gap pump station and a new 
3.3-mile-long pipeline to Rockwell Reservoir.  As with the Jasper East Reservoir site, the availability of a 
new West Slope reservoir would allow water diversions from the existing Windy Gap Reservoir to be 
delivered to either Rockwell Reservoir or Granby Reservoir.  When Granby Reservoir is full or the Adams 
Tunnel is at capacity, Windy Gap water would be diverted and stored in Rockwell Reservoir until there is 
sufficient capacity to transfer water to Chimney Hollow Reservoir.   

Alternative 5 

Alternative 5 is a combination of a 60,000 AF Dry Creek Reservoir on the East Slope and a 30,000 AF 
Rockwell Reservoir on the West Slope (Figure ES-4).  Water deliveries to and from Rockwell Reservoir 
would require a new pipeline and connection to the existing Windy Gap pump station.  A new 3.4-mile-long 
pipeline connection to C-BT facilities would convey Windy Gap water to Dry Creek Reservoir.  A new 2.1-
mile-long pipeline also would be needed to deliver water from Dry Creek Reservoir to Carter Lake.  As with 
Alternatives 3 and 4, the availability of a new West Slope reservoir would allow water diversions from the 
existing Windy Gap Reservoir to be delivered to either Rockwell Reservoir or Granby Reservoir.  When 
Granby Reservoir is full or the Adams Tunnel is at capacity, Windy Gap water would be diverted and stored 
in Rockwell Reservoir until there is sufficient capacity to transfer water to Dry Creek Reservoir.   

ENVIRONMENTAL EFFECTS 
The WGFP would result in environmental effects to a number of resources.  The effects of all of the action 
alternatives related to increased water diversions would be similar because similar amounts of water would be 
diverted from the Colorado River.  The No Action Alternative would result in similar, but smaller, effects 
because Windy Gap diversions would increase in the future with a higher water demand even though the 
enlargement of Ralph Price Reservoir would only increase storage for Windy Gap water by 13,000 AF.  This 
summary focuses on those resources with the greatest potential impacts.  Effects on ground water, geology, 
soils, air quality, noise, cultural resources, and visual quality are expected to be minimal and are not discussed 
in this summary.  However, impacts to these resources are discussed in detail in the Final EIS.  The following 
sections summarize the effects to key resources of concern.  It should be noted that the effects presented in the 
following sections are based on an analysis of the alternatives without any mitigation.  Proposed mitigation, 
which is discussed at the end of this summary, would reduce the effects in many cases. 
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Surface Water Hydrology 
The WGFP would result in increased diversions and reduced flows in the Colorado River below Windy Gap 
Reservoir.  In many years, the flows would be unchanged, but in wetter years, diversions would increase, with 
a corresponding decrease in Colorado River flows.  Estimated average annual flow changes based on 
hydrologic modeling are described below.   

 Windy Gap diversions would increase about 7,000 AF per year on average from existing conditions 
under the No Action Alternative compared to an increase of about 9,500 AF for the Proposed Action, 
and an increase of 12,000 AF for the other alternatives (Table ES-2). 

 
 Colorado River average annual flow below Granby Reservoir would decrease about 7 percent (4,000 

AF) under the No Action Alternative, 15 percent (9,000 AF) under the Proposed Action, and 12 to 13 
percent for the other alternatives as a result of the availability of additional Windy Gap storage and 
fewer reservoir spills (Table ES-2).  This effect would occur primarily during spill years, when flows 
are higher than normal. 

 Colorado River average annual flow below the Windy Gap Reservoir would decrease by 8 percent 
(12,000 AF) under the No Action Alternative compared to a 14 percent (21,000 AF) decrease for the 
action alternatives (Table ES-2).  The majority of WGFP diversions would occur in May and June, 
but in some years, diversion would occur between April and August (Figure ES-5).  Although WGFP 
diversions in July are generally lower than May and June, the greatest percentage reduction in 
Colorado River flows would occur in July.  Average monthly flow reductions up to 20 percent for the 
No Action Alternative, 23 percent for the Proposed Action, and 28 percent for Alternatives 3 to 5 are 
predicted for July.  In wet years, WGFP diversions as a percent of existing flow would be greater.  In 
dry years, there would be no change in flow from existing conditions.  

 Colorado River average annual streamflow reductions below the confluence with the Blue River 
would be about 2 percent (12,000 AF) under the No Action Alternative and 3 percent (21,000 AF) for 
the action alternatives (Table ES-2). 

 Average annual Willow Creek streamflow below Willow Creek Reservoir would decrease by 7 
percent (1,400 AF) under the No Action Alternative, 14 percent (2,600 AF) for the Proposed Action, 
and 12 percent (2,200 AF) for the other alternatives due to changes in Willow Creek Feeder Canal 

Table ES-2.  Average annual changes in Colorado River flow and diversions by alternative.  

Alternative 

Colorado River 
below Granby 

Reservoir 

Windy Gap 
Diversions 

Colorado River 
below Windy Gap 

Colorado River 
below Kremmling 

AF % AF % AF % AF % 
Existing Conditions 59,385 �— 36,532 �— 151,358 �— 701,801 �— 
Alt 1 �– No Action 55,345 -7 43,573 +19 138,914 -8 689,357 -2 
Alt 2 �– Proposed Action 50,220 -15 46,084 +26 130,075 -14 680,512 -3 
Alt 3 52,071 -12 48,052 +32 130,370 -14 680,807 -3 
Alt 4 52,091 -12 47,997 +31 130,453 -14 680,890 -3 
Alt 5 51,903 -13 48,483 +33 129,681 -14 680,118 -3 
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deliveries to Granby Reservoir. This effect would occur primarily during spill years, when flows are 
higher than normal. 

 
 Big Thompson River flows below Lake Estes would increase about 1 percent (450 AF) on average 

under the No Action Alternative compared to a 5 percent increase (3,200 AF) for the Proposed 
Action, and less than a 2 percent increase (1,000 AF) for the other alternatives as a result of the 
additional Windy Gap water imports and lower diversions for power generation in the C-BT system. 

 Streamflow below Participant wastewater treatment plants (WWTPs) would increase from the 
discharge of Windy Gap return flows to the Big Thompson River, St. Vrain Creek, Big Dry Creek, 
and Coal Creek. 

 Water levels in Grand Lake or Shadow Mountain Reservoir would not change under any of the 
alternatives. 

 Granby Reservoir average monthly water levels would decrease from 2 to 3 feet under the No Action 
Alternative, 5 to 8 feet under the Proposed Action, and 3 to 4 feet under the other alternatives (Figure 
ES-6).  A series of dry years could lower water levels up to 23 feet under the Proposed Action.  
Mitigation Measure #3 at the end of this section would address this impact. 

 Water levels in Carter Lake would decrease less than 1 foot under all of the alternatives. 

 Average monthly water levels in Horsetooth Reservoir would not change under the No Action 
Alternative, but would decrease 2 to 6 feet under the Proposed Action and would decrease 0 to 2 feet 

Figure ES-5.  Average daily flow in the Colorado River below Windy Gap Reservoir by alternative. 
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under the other action alternatives.  Mitigation Measure #3 at the end of this section would address 
this impact. 

 
 Windy Gap firm yield would increase 

from zero under existing conditions to 
about 26,000 AF under the Proposed 
Action and other action alternatives (Table
ES-3).  Firm yield under the No Action 
Alternative would be about 1,200 AF, 
which does not meet the applicant�’s 
purpose and need.  

Stream Morphology and Floodplains 
Stream morphology refers to the form and 
structure of a stream, including its channel, banks, 
floodplain and drainage area, which could be altered as a result of changes in flow.  The upper Colorado River 
is a morphologically stable stream and the changes in flow predicted from the WGFP are not expected to 
substantially affect stream morphology or sediment transport and deposition in the Colorado River below 
Windy Gap Reservoir. 

Figure ES-6.  Granby Reservoir estimated average monthly surface elevation by alternative. 
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Table ES-3.  Windy Gap Firming Project firm 
yield. 

Condition/Alternative Firm Yield (AF) 
 Existing Conditions 0 

Alt. 1 �– No Action 1,229 
Alt. 2 �– Proposed Action 26,559 
Alt. 3 25,849 
Alt. 4 25,849 
Alt. 5 26,629 
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Channel maintenance flows are considered necessary to maintain the physical characteristics of a stream 
channel and are critical to ensuring unimpaired flow and sediment conveyance.  A range of channel 
maintenance flows provide the benefits of conveying water and eroded materials from tributaries without 
aggradation or degradation, preventing vegetation encroachment and narrowing of the channel, sustaining 
aquatic ecosystems, temporarily storing flood flows on the floodplain, and maintaining healthy streambank 
and floodplain vegetation.  The range of channel maintenance flows is generally defined as bankfull 
discharge, which is the peak flow that occurs every 1.5 to 2 years, to higher flows that occur about every 25 
years.  The lower limit is the flow rate at which coarse sediment transport begins and the upper limit is the 
flow above which valley rather than channel maintenance occurs and when property damage may occur. 

 Under all alternatives, the percentage of years that channel maintenance flows occur on the Colorado 
River at the Hot Sulphur Springs gage below the Windy Gap diversion would be less than under 
existing conditions.  The decrease in channel maintenance flows is predicted to range from 4 percent 
less years for 2- to 5-year flows up to a 13 percent decrease for 5- to 10-year flows.  The duration of 
channel maintenance flows would decrease by 2 to 4 days for the lower range of such flows (510 to 
1,240 cfs) and increase by 1 to 3 days for greater flows.  The projected reduction in the frequency of 
peak discharges and channel maintenance flows is unlikely to substantially affect stream morphology 
or change sediment transport or deposition.   

 Flushing flows in the Colorado River equal to or greater than 450 cfs, which occur about 28 days per 
year on average under existing conditions, would decrease to 23 days per year under the No Action 
Alternative, and 20 to 21 days under the Proposed Action and the other alternatives.  The reduction in 
the frequency of flushing flows would remain adequate to transport sediment and prevent deposition.  
Mitigation Measure #2 at the end of this section would address this impact. 

 Increased flows in East Slope streams below the Participants WWTPs would have minimal effect on 
stream morphology. 

 The potential for flooding along the Colorado River and Willow Creek would decrease and the 
potential for flooding along East Slope streams below the Participants WWTPs would increase 
slightly. 

Surface Water Quality 
Water quality impacts from the WGFP would occur as a result of changes in Colorado River flow below 
Granby Reservoir; in Willow Creek below Willow Creek Reservoir; and in several East Slope streams, 
including the Big Thompson River, St. Vrain Creek, North St. Vrain Creek, Coal Creek, Big Dry Creek, and 
the Cache la Poudre River.  Potential effects to water quality also were evaluated for the Three Lakes system 
(Granby Reservoir, Shadow Mountain Reservoir, and Grand Lake), Carter Lake, and Horsetooth Reservoir, as 
well as the predicted water quality for new reservoirs.  Stream and reservoir water quality models were used 
to estimate the following water quality effects. 

 Dynamic temperature modeling indicates that the chronic maximum weekly average temperature 
(MWAT) standard, and occasionally the acute daily maximum (DM) temperature standard, would be 
exceeded more frequently than existing conditions under all of the alternatives in the 24-mile reach of 
the Colorado River below Windy Gap Reservoir to the confluence with the Williams Fork.  
Mitigation Measure #1 at the end of this section would address these impacts.  
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INTRODUCTION 

The City and County of Denver, acting by and through its Board of Water Commissioners 
(Denver Water) notified the United States (U.S.) Army Corps of Engineers (Corps) of their intent 
to apply for a Department of the Army Permit (Section 404 permit), pursuant to Section 404 of 
the Clean Water Act, to place fill material in jurisdictional waters of the U.S., including 
wetlands.  The fill would be for the construction of a water storage facility associated with 
developing additional water supplies.  The Corps determined that an analysis of the significant 
natural and human environmental effects of the proposed Moffat Collection System Project 
(Moffat Project) and reasonable range of alternatives is necessary to provide for full public 
disclosure and to aid in decision-making. 

The Proposed Action and action alternatives would result in direct impacts to wetland and other 
waters of the U.S.  The Proposed Action would result in 1.95 acres of permanent and 0.12 acre of 
temporary impact to wetlands, in addition to 3.53 acres of permanent and 0.49 acre of temporary 
impact to other waters of the U.S.  This action requires authorization from the Corps under 
Section 404 of the Clean Water Act. 

This Environmental Impact Statement (EIS) was prepared in accordance with the National 
Environmental Policy Act (NEPA) of 1969, as amended, and the Corps’ regulations for 
implementing NEPA (33 Code of Federal Regulations [CFR] 325, Appendix B).  This EIS has 
also been formulated to address the information requirements of the Section 404(b)(1) 
Guidelines (40 CFR 230).  The Corps, Omaha District, Regulatory Branch, is the lead federal 
agency responsible for preparing the EIS.  The Corps is assisted by a team of third-party 
contractors led by URS Corporation, working under the direction of, and in cooperation with, the 
Corps in accordance with December 17, 1997 guidance from the Chief of Engineers regarding 
preparation of an EIS.  

Information contained in the EIS serves as the basis for a decision regarding issuance of a 
Section 404 permit.  It also provides information for local and state agencies having 
jurisdictional responsibility for affected resources. 

COOPERATING AGENCIES 

The Corps requested that three federal agencies, with statutory authority over the proposed 
Project, participate in the NEPA process as cooperating agencies (40 CFR 1501.6 and 1508.5), 
including the U.S. Environmental Protection Agency (EPA), Federal Energy Regulatory 
Commission (FERC), and the U.S. Forest Service (USFS).  The USFS declined the Corps’ 
request to be a cooperating agency.  Formal cooperating agency agreements were executed 
between the Corps and FERC and EPA.  Although the Corps denied a request by Grand County 
to be a cooperating agency, they did grant consulting agency status relative to effects on county 
resources.  

PUBLIC AND AGENCY PARTICIPATION 

As required by NEPA, the Corps has provided for an early and open process to determine the 
scope of significant issues to be addressed in this EIS.  An Agency Scoping Meeting was held 
on October 7, 2005 at the Corps’ Denver Regulatory Office in Littleton, Colorado, to review the 
Moffat Project purpose and need, preliminary alternatives, and key environmental issues and 
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agency concerns, and data availability and data/field study needs.  Representatives from the 
following agencies attended the meeting: Corps – Omaha District and Denver Regulatory Office; 
EPA; FERC; USFS; Colorado Department of Public Health and Environment (CDPHE), Water 
Quality Control Division; and Grand County.  Representatives from the U.S. Fish and Wildlife 
Service, (USFWS), Colorado Division of Wildlife (CDOW), Colorado State Historic 
Preservation Officer (SHPO), Advisory Council on Historic Preservation, Boulder County, and 
Jefferson County were unable to attend the meeting, but have participated as needed throughout 
the NEPA process.   

A Notice of Intent to prepare an EIS initiated the 45-day scoping period and was published in 
the Federal Register on September 17, 2003.  The comment period was extended until 
November 7, 2003.   

Three Public Scoping Meetings were held to present the Moffat Project to the public and solicit 
public and agency comments.  The meetings were held in Boulder, Colorado, on October 7, in 
Denver, Colorado, on October 8, and in Silver Creek, Colorado, on October 9, 2003.  A Scoping 
Summary was prepared by the Corps documenting the scoping process, and summarizing the 
issues and concerns raised to date.  The document was distributed to all interested agencies and 
public participants. 

Comments, concerns, and issues brought forth during the above mentioned public involvement 
process were incorporated into this EIS.  The Corps will provide for a 90-day comment period on 
this Draft EIS for public and agency review.  After the comment period has expired, the Corps 
will consider all of the information presented in the EIS as well as any comments received during 
the public comment period.  The Corps will then issue a Final EIS, and ultimately issue its 
Section 404 permit decision and the rationale for the decision in a Record of Decision (ROD). 

PURPOSE AND NEED 

Denver Water’s collection system is composed of two major systems:  the North System (also 
known as the Moffat Collection System) and the South System.  These two raw water systems 
are geographically distinct and are not physically connected. 

The Need 

Denver Water developed an Integrated Resources Plan (IRP) in 1997, with an update in 2002, to 
analyze existing and future water supplies and customer demands.  Based on the IRP and recent 
events such as the 2002 drought and forest fires in Denver Water’s watersheds, Denver Water 
identified four needs in the Moffat Collection System that have to be resolved.  These needs are 
as follows: 

 The Reliability Need – Existing water demands served by Denver Water’s Moffat 
Collection System exceed available supplies from the Moffat Collection System during a 
drought, causing a water supply reliability problem.  In a severe drought, even in a single, 
severe dry year, the Moffat Water Treatment Plant (WTP)—one of three treatment plants in 
Denver’s system—is at a significant level of risk of running out of water.  
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Denver Water’s Collection System 

 
 The Vulnerability Need – Denver Water’s collection system is vulnerable to man-made and 

natural disasters because 90% of available reservoir storage and 80% of available water 
supplies rely on the unimpeded operation of Strontia Springs Reservoir and other 
components of Denver Water’s South System.   

 The Flexibility Need – Denver Water’s treated water transmission, distribution, and water 
collection systems are subject to failures and outages caused by routine maintenance, pipe 
failures, treatment plant problems, and a host of other unpredictable occurrences that are 
inherent in operating and maintaining a large municipal water supply system.  These stresses 
to Denver Water’s ability to meet its customers’ water supply demands require a level of 
flexibility within system operations that is not presently available. 
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 The Firm Yield Need - Denver Water’s 
near-term (prior to 2030) water resource 
strategy and water service obligations, 
which have occurred since the IRP was 
developed, have resulted in a need for 
18,000 acre-feet per year (AF/yr) of new, 
near-term firm yield.  This need was 
identified after first assuming successful 
implementation of a conservation program, 
construction of a non-potable recycling 
project, and implementation of a system 
refinement program. 

Purpose and Need Statement 

The Corps, exercising its independent judgment while considering Denver Water, and other 
agency and public perspectives [33 CFR 325, Appendix B.9(b)(4)], evaluated and determined the 
following Purpose and Need statement as the basis for defining and evaluating alternatives: 

The purpose of the Moffat Collection System Project is to develop 18,000 acre-
feet per year of new, annual firm yield to the Moffat Treatment Plant and raw 
water customers upstream of the Moffat Treatment Plant pursuant to the Board of 
Water Commissioners’ commitment to its customers. 

Denver Water’s need for the proposed Moffat Project is based on two major issues: 

1.  Timeliness: Water Supply Shortage in the Near-Term Timeframe (Prior to 2030) - 
Beginning in 2016, and by 2030, Denver Water identifies an annual 34,000 AF/yr shortfall in 
water supplies available to meet the needs of its customers and near-term water 
commitments.  This shortfall was determined after analyzing existing supply, projected 
demand, savings from system refinements, non-potable reuse, natural replacement, and 
cooperative projects with other water providers.  Of this near-term 34,000 AF/yr shortfall, 
Denver Water is relying on 16,000 AF/yr forthcoming from the implementation of additional 
conservation efforts.  The development of new, firm yield is necessary to meet the remaining 
18,000 AF/yr shortfall. 

2.  Location: Need for Water to the Moffat Water Treatment Plant - Approximately 90% 
of the available reservoir storage and 80% of the available water supplies rely on the South 
System.  This imbalance in reservoir storage and water supplies between the North and South 
systems has created water supply challenges that have resulted in: 

 Unreliable water supply for the Moffat WTP and Moffat Collection System raw water 
customers 

 System-wide vulnerability issues 

 Limited operational flexibility of the treated water system 

To address the two major issues, Denver Water is pursuing the proposed Moffat Project to 
provide 18,000 AF/yr of new, firm yield.  Fifteen thousand AF of this firm yield would be for 
Denver Water and its customers, the remaining 3,000 AF would be for the City of Arvada.  The 

275,000

300,000

325,000

350,000

375,000

400,000

425,000

450,000

475,000

2000 2005 2010 2015 2020 2025 2030     
Year

A
cr

e 
– 

Fe
et

 (A
F)

 

Near Term 

2016

Demand

Supply
 

 

2035 

Shortfall: 34,000 Acre-Feet 

     18,000 AF: Moffat Project 

     16,000 AF: Additional Conservation 

Total System Demand Versus Supply 



 Executive Summary 

 Executive Summary  ES-5 

proposed Project would address both the overall near-term water supply shortage, and the 
imbalance in water storage and supply between the North and South systems.   

ALTERNATIVES ANALYSIS 

The Council on Environmental Quality (CEQ) regulations for implementing NEPA require that 
an EIS “rigorously explore and objectively evaluate all reasonable alternatives,” including the 
No Action Alternative (40 CFR 1502.14[(a] and [d]).  Reasonable alternatives, as defined by the 
CEQ, are “those that are practical or feasible from the technical and economic standpoint and 
using common sense, rather than simply desirable from the standpoint of the applicant.”  In 
contrast to reasonable alternatives under NEPA, the Corps’ Section 404(b)(1) Guidelines define 
practicable alternatives as “available and capable of being done after taking into consideration 
cost, existing technology, and logistics in light of the overall project purposes” (40 CFR 
231.10[a]).  These guidelines are the substantive environmental standards by which all Section 
404 permit applications are evaluated.   

By integrating the alternatives analysis for actions subject to NEPA and the Section 404(b)(1) 
Guidelines early in the process, it helped ensure that the range of alternatives carried forward for 
detailed analysis in the EIS process met the Corps’ Purpose and Need, and were practicable and 
reasonable. 

Preliminary Screening 

The alternative screening process for the Moffat Project was conducted in accordance with both 
NEPA and the Section 404(b)(1) Guidelines.  The identification, verification, evaluation, and 
screening of all known alternatives were conducted by the Corps, with review and input from the 
cooperating and consulting agencies involved with the Project.  The overall screening approach 
was performed in two phases—Screen 1 and Screen 2 

Screen 1 progressed from a broad range of 303 potential water supplies and infrastructure 
components to 34 well-defined Project alternatives using numerous evaluation criteria related to 
Purpose and Need, existing technology, logistics, costs, and environmental consequences. 

Screen 2 involved a more in-depth analysis of the Project alternatives using criteria focused on 
environmental impacts to the aquatic environment and other natural ecosystems.  The results of 
Screen 2 are a set of five alternatives carried forward for further analysis in the EIS.  After the 
alternatives screening process was completed, components of the five alternatives were further 
refined and revised as Denver Water developed additional detail based on further investigations 
and engineering studies.  These five alternatives represent a reasonable range of practicable 
alternatives that encompass a variety of potential water supplies and storage sites.  Each action 
alternative is configured to increase the firm yield of Denver Water’s system by 18,000 AF/yr, 
consistent with the Project Purpose and Need Statement.   

The five action alternatives, plus the No Action Alternative, identified for further analysis in the 
EIS are: 

 Proposed Action (Alternative 1a) – Gross Reservoir Expansion (Additional 72,000 AF) 

 Alternative 1c – Gross Reservoir Expansion (Additional 40,700 AF)/New Leyden Gulch 
Reservoir (31,300 AF) 
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Gross Reservoir 

 Alternative 8a – Gross Reservoir Expansion (Additional 52,000 AF)/Reusable Return 
Flows/Gravel Pit Storage (5,000 AF) 

 Alternative 10a – Gross Reservoir Expansion (Additional 52,000 AF)/Reusable Return 
Flows/Denver Basin Aquifer Storage (20,000 AF) 

 Alternative 13a – Gross Reservoir Expansion (Additional 60,000 AF)/Transfer of  
Agricultural Water Rights/Gravel Pit Storage (3,625 AF) 

 No Action Alternative – The No Action Alternative assumes that Denver Water would not 
receive approval from the Corps to implement the Moffat Project.  The No Action 
Alternative would require Denver Water to use a combination of strategies to meet the need 
for additional water supply, including using a portion of its Strategic Water Reserve and 
imposing mandatory restrictions to help reduce demand during drought periods. 

Proposed Action (Alternative 1a) – Gross Reservoir Expansion (Additional 72,000 AF) 

Using existing collection 
infrastructure, average to wet-year 
Fraser River, Williams Fork 
River, and South Boulder Creek 
water would be diverted and 
delivered via the Moffat Tunnel 
and South Boulder Creek to the 
existing Gross Reservoir site.  
The existing Gross Dam would be 
raised 125 feet to provide 18,000 
AF of new yield.  The existing 
Gross Reservoir would be 
expanded from 41,811 to 113,811 
AF in order to provide an 
additional 72,000 AF of storage 
capacity.  Existing facilities 
would be used to deliver water from the 
Gross Reservoir Expansion to the 
Moffat WTP, including the South Boulder Diversion Canal, Ralston Reservoir, and Conduits 16 
and 22.  The following is a list of the major components of the Gross Dam and Reservoir 
Expansion (Proposed Action).   
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Proposed Action (Alternative 1a) – Primary Components 

Facility Component Description 
Additional 72,000 AF of storage capacity 
125-foot dam raise 
New concrete spillway over dam raise 
New auxiliary spillway south of dam 
Four construction staging areas 
Relocation of existing recreation and visitation facilities 
Borrow material: approximately 60% of the total borrow material produced on site; 
up to 40% of fine aggregate obtained from off-site commercial sources 
Relocation of existing dam and spillway access roads 
Two stockpile and two spoil areas and associated haul roads 

Gross Reservoir 
Expansion and Dam Raise  

No modification to existing outlet works 
Notes: 
AF = acre-feet 
% = percent 

 

 
Gross Dam and Reservoir Expansion 
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Leyden Gulch 

Alternative 1c – Gross Reservoir Expansion (Additional 40,700 AF)/New Leyden Gulch 
Reservoir (31,300 AF) 

Alternative 1c would combine additional Moffat Collection System supplies and two reservoir 
storage facilities to provide 18,000 AF/year (yr) of new, firm yield.  The existing Gross Dam 
would be raised 85 feet to provide an additional 40,700 AF of new storage capacity at Gross 
Reservoir.  A new off-stream reservoir would be constructed in Leyden Gulch to provide 
31,300 AF of active storage capacity.  This combination of reservoir storage represents a balance 
of construction cost, relocation requirements, operational considerations, and potential 
environmental impacts based on existing information and analyses.  The exact combination of 
storage sizes may vary, based on more precise design data, but would still total 72,000 AF of 
new reservoir storage. 

Using existing Denver Water collection infrastructure, average to wet-year Fraser River, 
Williams Fork River, and South Boulder Creek water would be delivered via the Moffat 
Tunnel and South Boulder Creek to 
an enlarged Gross Reservoir and via 
the South Boulder Diversion Canal to 
a new Leyden Gulch Reservoir.  A 
combination of existing and new 
facilities would be used to deliver 
water from the enlarged Gross 
Reservoir and the new Leyden Gulch 
Reservoir to the Moffat WTP.  Water 
would be released from storage and 
delivered to Denver Water customers 
when needed.  The following is a list 
of the major components of the Gross 
Reservoir enlargement and the new 
Leyden Gulch Reservoir (Alternative 
1c). 
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Alternative 1c – Primary Components 

Facility Component Description 
Additional 40,700 AF of storage capacity 
85-foot dam raise 
New concrete spillway over dam raise 
New auxiliary spillway south of dam 
Four construction staging areas 
Relocation of existing recreation and visitation facilities 
Borrow material:  approximately 60% of the total borrow material produced on site; up to 
40% of fine aggregate obtained from off-site commercial sources  
Relocation of existing dam and spillway access roads  
Three stockpile and spoil areas and associated haul roads 

Gross Reservoir 
Expansion and Dam 
Raise 

No modification to existing outlet works 
31,300 AF of new storage volume  
177-feet high new earthfill dam 
Relocation of approx. 4,000 feet of SH 93 
South Boulder Diversion Canal relocation (1-mile segment) 
All borrow material from reservoir pool area 

New Leyden Gulch 
Reservoir 

8-foot diameter outlet tunnel and buried pipelines connecting to Conduits 16 and 22 
Notes: 
AF   =   acre-feet  %   =   percent  SH   =   State Highway 

Alternative 8a – Gross Reservoir Expansion (Additional 52,000 AF)/Reusable Return 
Flows/Gravel Pit Storage (5,000 AF) 

This alternative would combine storage of Moffat Collection System supplies in an expansion of 
the existing Gross Reservoir with reusable return flows to provide 18,000 AF/yr of new, firm 
yield.  Approximately 13,000 AF/yr of new, firm yield would be provided by the expansion of 
Gross Reservoir, while 5,000 AF/yr of new, firm yield would be provided by reusable return 
flows stored in gravel pits along the South Platte River.   
The existing Gross Dam would be raised 101 feet to provide an additional 52,000 AF of new 
storage capacity in an expanded Gross Reservoir.  When available, additional water diverted 
from the Fraser River, Williams Fork River, and South Boulder Creek at existing Denver 
Water facilities under existing Denver Water water rights, would be stored in an expanded Gross 
Reservoir.   

A new diversion structure and gravel pit storage facilities would be constructed along the South 
Platte River.  Reusable return flows would be diverted from the South Platte River, when 
available, to fill the new gravel pit storage facilities.  When needed, water would be recovered 
from gravel pit storage, treated at a new advanced water treatment (AWT) plant, and conveyed 
via new pipelines to the Moffat Collection System.   

The gravel pit storage facilities (gravel pits, diversion structure, pipelines, and WTP) are 
considered representative of typical facilities of other existing facilities along the South Platte 
River.  The actual location and configuration of the gravel pits, the AWT plant, and associated 
facilities would be determined during the design phase should this alternative be permitted by the 
Corps.  The following table lists the major components of Alternative 8a.   
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Alternative 8a – Primary Components 

Facility Component Description 
Additional 52,000 AF of storage capacity 
101-foot dam raise 
New concrete spillway over dam raise 
New auxiliary spillway south of dam 
Four construction staging areas 
Relocation of existing recreation and visitation facilities 
Borrow material: approximately 60% of the total borrow material 
produced on site; up to 40% of fine aggregate obtained from off-site 
commercial sources  
Relocation of existing dam and spillway access roads 
Three stockpile and spoil areas and associated haul roads 

Gross Reservoir Expansion and 
Dam Raise  

No modification to existing outlet works 
150-foot long concrete diversion in the South Platte River – representative 
design South Platte River Diversion 
750-foot, 54-inch pipeline from diversion to gravel pit storage 
Worthing, North Tower, and South Tower pits – representative sites 
Practical storage volume of approximately 5,000 AF (total of all pits) 
Perimeter slurry wall to prevent groundwater seepage Gravel Pit Storage 
1.4 miles of 36-inch pipeline and pump stations connecting three gravel 
pits 
Located near Worthing Pit – representative site 
Process train: sedimentation, low-pressure membrane pretreatment, reverse 
osmosis, advanced oxidation, disinfection, and zero-liquid discharge  
13.6 mgd capacity 

Advanced Water Treatment Plant 

4-acre plant site  
Dechlorination Facility 0.1 acre site – representative site 

25 miles long, 36-in diameter pipeline connecting the new AWT plant and 
the Moffat Collection System – representative alignment Pipeline (Conduit O) 
Three 2,000-horsepower pump stations 

Notes: 
AF = acre-feet   mgd  = million gallons per day 
AWT = advanced water treatment   %  = percent 

Alternative 10a – Gross Reservoir Expansion (Additional 52,000 AF) / Reusable Return 
Flows / Denver Basin Aquifer Storage (20,000 AF) 

Alternative 10a would combine storage of Moffat Collection System supplies in an expansion of 
the existing Gross Reservoir with deep aquifer storage of reusable return flows to provide 18,000 
AF/yr of new, firm yield.  Approximately 13,000 AF/yr of new, firm yield would be provided by 
the enlargement of Gross Reservoir, while 5,000 AF/yr of new, firm yield would be provided by 
reusable return flows and deep aquifer storage and recovery (ASR).  

The existing Gross Dam would be raised 101 feet to provide an additional 52,000 AF of new 
storage capacity.  When available, additional water diverted from the Fraser River, Williams 
Fork River, and South Boulder Creek at existing Denver Water facilities under existing 
Denver Water water rights, would be stored in an enlarged Gross Reservoir.   
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When available, reusable return flows at the Denver Water Recycling Plant would be treated at a 
new AWT plant and conveyed via a new pipeline distribution system to an injection/recovery 
well field in the city of Denver.  This water would be injected into the Denver Basin deep 
aquifers for storage.  The estimated storage capacity would be 20,000 AF.  When needed, 
previously stored water would be recovered from the groundwater basin and conveyed through 
new pipelines to the Moffat Collection System.  

The locations of the new AWT plant, well sites, and distribution pipeline system are considered 
representative to illustrate how this alternative would be configured for purposes of this EIS 
analysis.  The exact location of these components would be determined during the design phase 
should this alternative be permitted.  

Denver Water currently uses the bulk of their reusable supplies during the summer months 
primarily to meet non-potable demands and as an exchange supply.  As with Alternative 8a, 
reusable return flows for this Project would be available primarily during the winter months from 
November through March when Denver Water’s non-potable demands and exchange potential 
are lowest.  The following table lists the major components of the Gross Dam and Reservoir 
enlargement and deep aquifer storage recovery for Alternative 10a.  

Alternative 10a – Primary Components 

Facility Component Description 
Additional 52,000 AF of storage capacity 
101-foot dam raise 
New concrete spillway over dam raise 
New auxiliary spillway south of dam 
Four construction staging areas 
Relocation of existing recreation and visitation facilities 
Borrow material: approximately 60% of the total borrow material produced on site; 
up to 40% of fine aggregate obtained from off-site commercial sources  
Relocation of existing dam and spillway access roads 
Three stockpile and spoil areas and associated haul roads 

Gross Reservoir 
Expansion and Dam Raise 
(same as Alternative 8a) 

No modification to existing outlet works 
Located near the Denver Water Recycling Plant – representative site 
Process train; sedimentation, low-pressure membrane pre-treatment, reverse 
osmosis, advanced oxidation, disinfection, and zero-liquid discharge  
13.6 mgd capacity 

Advanced Water 
Treatment Plant 

4-acre plant site  
Approximately 27 injection/recovery well sites (three-well cluster at each site) – 
representative sites 
Storage volume of approximately 20,000 AF 

Denver Basin Aquifer 
Storage and Recovery 
System  36 miles of 12- to 48-inch diameter distribution pipelines – representative 

alignment 
18 miles long, 36-inch diameter pipeline connecting the new AWT plant and the 
Moffat Collection System – representative alignment Pipeline (Conduit M)  
Three 2,000-horsepower pump stations 

Notes: 
AF = acre-feet       mgd = million gallons per day 
AWT = advanced water treatment      % = percent 
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Since the early 1900s, the dream of tapping vast oil shale reserves has drawn energy 
companies to western Colorado. That dream has proven elusive, for while small 
quantities of oil have been released after heating shale, commercial production 
technology remains undeveloped. Past development attempts have failed because of 
a number of technical, economic, and environmental challenges that have yet to be 
overcome, despite the billions of dollars invested by both government and industry.

Some members of Congress and a few oil companies suggest the oil shale puzzle may 
soon be solved. Should this prove to be the case, western Colorado will witness, as Colo-
rado Governor Bill Ritter cautions, “the largest industrial development in the state’s history 
— with enormous implications for all of Northwest Colorado and for the state itself.”1  Oil 
shale development would bring signi! cant change in western economies, communities, 
and ways of life. One of the most signi! cant aspects of such change would be in the use of 
water.

Oil shale development would have tremendous impacts on 
current and future uses of water — Colorado’s most pre-
cious natural resource. Water is the lifeblood of the West. 
It’s the foundation of western economies and communi-
ties, the basis of political divisions, and often the cause of 
con" ict. Battles over water often pit Front Range cities, such 
as Denver and Colorado Springs, against West Slope com-
munities, such as Ri" e and Grand Junction. Renewed e# orts 
to develop a commercial oil shale industry could once again 
fan the " ames that fuel such battles.

Initial analyses by the RAND Corporation and the U.S. 
Departments of Energy and the Interior conclude that sig-
ni! cant amounts of water will be required to both extract 
oil from shale and power the extraction processes. Large 
quantities of water will also be needed to support major 
infrastructure development and the in" ux of new workers. It would be folly to discount the 
crucial link between oil shale development and water resources, ignoring the fact that the 
arid Rocky Mountain Region is de! ned by the scarcity of water. Westerners understand this 
link — and our leaders understand the vital importance of examining potential oil shale 
development within the context of increasing competition for dwindling water supplies.

It is undisputed that oil shale development will stress limited water resources. The ques-
tion for elected o$  cials and other community leaders are how, when, where, and to what 
extent. In a May 2008 letter to Congress, Hamlet J. “Chips” Barry III, manager of the Denver 
Water Board, stated that, “development of oil shale in Colorado could signi! cantly a# ect 

1  Bill Ritter, Jr., Governor of Colorado, testimony before the Senate Committee on Energy and Natural Resources, 
Oversight Hearing: Oil Shale Resources, May 15, 2008.

EXECUTIVE 
SUMMARY
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the [Front Range Water Users] Council’s ability to 
serve existing customers and the future growth 
projected for the Front Range of Colorado.”2 That 
conclusion is signi! cant. What is unclear, however, 
are the speci! c impacts on Colorado water and the 
timing of such impacts.

In order to more fully understand the con" ict Barry 
identi! es, Western Resources Advocates (WRA) en-
gaged Larry MacDonnell to investigate the extent 
of water rights in Colorado held by oil companies, 
individuals, and water providers that could be 
used for oil shale development. Water on the Rocks 
frames critically important issues vital to the future 
of Colorado and the West. 

OVERVIEW OF WATER ON THE ROCKS

Development would require the use of large quantities of water — perhaps as much as 3-4 
barrels of water for each barrel of shale oil for direct use, plus additional water for indirect 
demands, such as electricity generation and an increased population. Given the magni-
tude of development the U.S. Department of the Interior’s Bureau of Land Management 
(BLM) projects is one day feasible, as much as 378,000 acre-feet of water could be required 
annually to support oil shale development, more than the Denver Metro area uses each 
year.  (See Table 1).

Table 1.  Estimated Oil Shale Water Demands3

Source of Water Demand Annual Quantity (af )
Direct demand (1.55 million barrels per day) 112,675

Electric power 244,535
Increased population 21,100

Total 378,310

The possible development and use of substantial water for oil shale production raises 
important considerations for Colorado because of their potential to adversely a# ect some 
existing water uses and many expected future water uses. Companies with an interest 
in oil shale development own enormous portfolios of water rights. While there is great 
uncertainty with respect to the manner in which these rights will be developed and used, 
the consequences of such development are unquestionable. 

Among the many likely changes in the use of Colorado water resulting from oil shale 
development are changes in existing irrigated agriculture, limitations on existing and 
planned water development for the Front Range and the West Slope, and likely limitations 
on other water development for new uses on the West Slope. While these general impacts 
are relatively easy to project, it is harder to identify the exact development scenarios and 
the resulting impacts on a given water right or a speci! c project.

This report helps frame these and other issues central to the many technical and policy 

2 Front Range Water Users Council members are the largest suppliers of municipal, commercial, industrial, and 
agricultural needs in Colorado. Approximately one-half of the state’s population receives water from council members.
3 Colorado, Yampa, and White River Basin Roundtables Energy Subcommittee, Energy Development Water Needs 
Assessment (Phase 1 Report), September 2008, p. 4-7.
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questions posed by oil shale development. The report: 

• Projects water requirements associated with oil shale development.
• Identi! es all major water rights currently owned by energy companies 
that could be used for oil shale development in Colorado, as well as con-
ditional rights that could be exercised in the future. Rights are grouped by 
basin, source, point of diversion, and diversion amount. 
• Analyzes legal and hydrological issues of the Colorado River Basin that 
a# ect future development of Colorado’s allocation under the 1922 Colorado 
River Compact and subsequent 1948 Upper Basin Compact. 
• Explains how the Upper Colorado River Endangered Fish Recovery Pro-
gram a# ects and limits additional consumptive uses of water in the main-
stem Colorado River.

In order to meet the signi! cant water demands associated with oil shale 
development, oil companies as well as water supply districts have secured 
hundreds of water rights throughout western Colorado. They have estab-
lished conditional water rights associated with more than 200 separate 
proposed structures, such as reservoirs and pipelines in the Colorado River 
and White River Basins, which could potentially be developed in support 
of oil shale production. Many of these rights were established in the 1950s 
and 1960s, and collectively would enable the direct diversion of more than 
10,000 cubic feet per second (cfs) of water and the storage of more than 1.7 
million acre-feet (af ). In addition, energy companies have acquired full or 
partial ownership of more than 100 existing irrigation ditches with decreed 
rights to divert more than 650 cfs in the two basins in proximity to the shale 
deposits. These rights are summarized in Tables 2&3.

Table 2.   Summary of Conditionally Decreed Structures – Colorado River Basin
Proposed Structures by Type Total Conditionally Decreed 

Quantities of Water

Reservoirs: 27 736,770.6 af
Pumps and pipelines: 23 1,515.6 cfs

Ditches: 6 3,472.3 cfs
Wells: 5 1.36 cfs

Springs: 44 6.76 cfs
Total structures: 105 Total quantities: 

4,996.02 cfs 
736,770.6 af

Table 3.  Summary of Conditionally Decreed Structures – White River Basin
Proposed Structures by Type Total Conditionally Decreed 

Quantities of Water
Reservoirs: 34 1,186,625.8 af

Pumps and pipelines: 33 4,274 cfs
Ditches: 24 1,363 cfs

Wells: 12 54.02 cfs
Springs: 11 2.45 cfs

Total structures: 114 Total quantities: 
5693.47 cfs   1,186,625.8 af

“Water is likely to be 
transferred from  tra-
ditional agricultural 
uses to industrial 
uses, resulting in the 
loss of traditional 
irrigated agriculture. 
Changes may also 
result in an increase 
in dryland agricul-
ture, and depending 
on scale it may also 
result in a transition 
from traditional ag-
riculture based com-
munity to a more 
urbanized lifestyle.”5 
— Bureau of Land              
 Management,2008
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ExxonMobil owns the most rights: 49 conditional claims and ownership in 48 irrigation 
ditches. Most of its rights are located in the White River Basin. Shell holds 31 conditional 
rights in the two basins and has purchased ownership in ! ve irrigation ditches. It is now 
in the process of securing rights on the Yampa River. Chevron holds 28 conditional rights 
and ownership in 24 irrigation ditches, all located in the Colorado River Basin. Its Unocal 
subsidiary owns absolute rights to another 48 wells and springs, as well as ownership in 
13 ditches in this basin. OXY USA holds conditional rights for 22 proposed structures in the 
Colorado River Basin. Tosco holds 17 conditional rights and ownership in 14 ditches in the 
White River Basin. The Colorado River Water Conservation District holds conditional claims 
to store over 900,000 af of water at locations in the two basins that could serve oil shale 
development.

In addition to quantifying water rights, the report raises a number of important issues that 
could disrupt traditional uses of water in Colorado:

1. Impacts on agriculture
Energy companies own large portions of the water rights historically used to irrigate lands 
in the region. Many of these rights date back to the late 1800s and early 1900s. As pre-
Colorado River Compact rights, these diversions would not be a# ected by a call placed 
against the Upper Basin states. Additionally, most of the associated water still remains 

Figure 1. Location of the White and Colorado River Basins and the Piceance Basin Oil Shale Deposits
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in irrigation use as energy companies lease back the water to ranchers. Should oil shale 
development move beyond the research phase, many, if not all, of these rights would be 
changed in use, and the lands historically irrigated would be taken out of agriculture. The 
result would be a dramatic transformation of land and water uses in these areas. 

2. Impacts on junior users
A second and less obvious outcome of oil shale development would be the displacement 
of some existing uses by new oil-shale-related uses with senior priorities. Conditional 
water rights for oil shale development date back to the 1950s. Should these rights be 
placed into use, they would be senior to all existing uses from the same source of water 
with subsequent priority dates, thereby a# ecting rights used both in western Colorado and 
in Colorado’s Front Range. Development would also a# ect some existing uses established 
under more junior water rights and would potentially limit much other planned water 
development from sources on Colorado’s West Slope — including plans to take additional 
water to the Front Range. 

3. Restrictions under the 1922 Colorado River Compact
An important uncertainty facing future water development in western Colorado is the 
legal availability of water for development under the 1922 Colorado River Compact and as-
sociated laws and requirements. Water development could be constrained by obligations 
under the compact, as increased consumption would also increase the risk of a “call” by the 
Lower Colorado Basin states against the Upper Basin. 

4. Impacts on endangered ! sh
The ultimate extent of new water development is also subject to constraints associated 
with the Upper Colorado River Endangered Fish Recovery Program. At issue is the contin-
ued survival of four species of ! sh found only in this basin. The U.S. Fish and Wildlife Ser-
vice has determined that additional depletions of the Colorado River Basin’s water would 
jeopardize the continued existence of these species and any new water development 
—whether for oil shale or otherwise — must satisfy substantial program requirements 
intended to protect and recover them.

WRA’S CONCLUSIONS FROM THIS REPORT AND 
OTHER ANALYSES

Water on the Rocks is all the more signi! cant when 
viewed in the larger socioeconomic context of oil shale 
development. By synthesizing Water on the Rocks and 
other analyses of potential energy development in 
Colorado, Utah, and Wyoming, WRA has reached the 
! ve conclusions described below.

Conclusion #1: Commercial oil shale development 
would transform western Colorado communities.

Water for oil shale will partially come at the expense of 
agricultural use. The vast majority of agricultural water 
rights are held by oil companies in Rio Blanco County, 
an area of the state where the local economy depends 
heavily on existing agriculture.  Should commercial 
oil shale development take o# , oil companies would 
transfer water currently used for agriculture to oil shale 
production. Thousands of acres historically irrigated 
would be taken out of agriculture, resulting in a dra-
matic transformation of land use and associated water 



6 WESTERN RESOURCE ADVOCATES

uses in the region from an agricultural 
to an industrial landscape. 

Anticipated changes in populations 
necessary to support large-scale 
industrial development add to the 
changing uses of water. With rapid 
industrialization comes the ripple e# ect 
of increased populations and related 
infrastructure needs. 

A second impact resulting from oil 
shale development that requires care-
ful examination is the development of 
senior conditional water rights. While 
these rights have not yet been exer-
cised, they have priority dates that are 
senior to many developed water rights 
on which Colorado’s economy depends 
today. As we discovered through his 

extensive research of the hundreds of conditional water rights held by energy companies, 
many of these rights date back to the 1950s. Once oil companies begin using these rights 
for oil shale development, other users whose rights are junior to oil shale rights could see 
use of their rights curtailed.

Conclusion #2: Oil shale development in western Colorado would a# ect Colorado’s 
Front Range communities and must be thoroughly evaluated and understood.

Front Range water providers, such as the Denver Water Board and the Northern Colorado 
Water Conservancy District, agree with the Colorado River Water Conservation District on 
one key conclusion — oil shale development will stress and/or compromise future water 
projects as well as existing projects that are subject to calls from senior in-basin rights and 
compact curtailment throughout Colorado.

Denver Water and other Front Range water providers divert several hundred thousand 
acre-feet of water annually out of the Colorado River Basin. While much of this water is se-
nior to conditional water rights established for oil shale development and thus is less likely 
a# ected by such development, others such as the Northern Colorado Water Conservancy 
District’s Windy Gap Reservoir are junior. Moreover, because of increasing needs on Colora-
do’s Front Range, plans are in place to boost water deliveries to Denver and other cities by 
enlarging existing transbasin diversions and developing new projects. For some of these 
new projects, water utilities would rely on a combination of both older, pre-oil shale rights 
and newer junior rights. Those junior rights could be impacted by oil shale development.

To some outside of the West, these con" icts may appear minor in relation to the need to 
increase domestic oil production. To those of us in this arid region, how such con" icts are 
resolved bears directly on Colorado’s economic prosperity, future growth, and environ-
mental protection.

“Production of unconventional fuels (oil shale, coal to liquids, heavy oil) pro-
duces more CO2 than is produced when using conventional petroleum.”9 

— U. S. Department of Energy, 2007
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Conclusion #3: Oil shale will accelerate climate change and will further stress water 
availability. 

Climate change exacerbates and potentially eclipses all other foreseeable stresses on the 
environment in the region. Oil shale development poses serious climate threats as produc-
tion will likely result in the generation of huge quantities of greenhouse gas emissions. 
While the speci! c impacts are hard to predict, scientists of all disciplines are sounding the 
alarm. Here is what we do know:

1. The West is getting hotter.
Climate models project Colorado’s average temperature will warm 
1.5 to 3.5°F by 2025, relative to the 1950-1999 baseline, and 2.5 to 
5.5°F by 2050.4  

2. The West is getting drier.
Recent hydrologic studies of the Upper Colorado River Basin project 
multi-model average decreases in runo#  ranging from 6% to 20% by 
2050 compared to the 20th century average.5 Relative to the 1950-
2000 baseline, evaporation is projected to exceed precipitation by 
1.24 inches in the period 2021-2040.6 This di# erence compares to 
that of the Dust Bowl years. 7 

3. Droughts will increase.
As global warming continues, the International Panel on Climate 
Change (IPCC) predicts more intense and longer droughts, as 
characterized by the severe drought that began in the western 
United States in 1999 and continues today. Moreover, whereas past 
droughts have been caused by natural variability in ocean and atmo-
spheric circulation (e.g., La Niña events), climatologists predict future 
drying will be caused by an overall warming. 

4. Stream" ows will change.
Throughout the 20th century, much of the United States has expe-
rienced higher stream" ow and precipitation, with a corresponding 
decrease in the duration and severity of drought. The notable excep-
tion is the West and Southwest. With drought comes a trend toward 
reduced mountain snowpack and earlier spring snowmelt runo# , 
both of which a# ect water availability and quantity. 8

5. Ecosystems will be disrupted and wildlife will be a# ected.
The IPCC also concluded that recent warming is already strongly 
a# ecting ecosystems and wildlife,  disrupting the natural timing of 
seasons and leading to loss of wildlife, including diminished ! shing 
and hunting opportunities in the West. 9

4 Western Water Assessment, Colorado Climate Change: A Synthesis to Support Water Resource Management and 
Adaptation, report done for the Colorado Water Conservation Board, 2008, p. 1.
5 Ibid.
6 Seager, Richard,  Mingfang Ting, Isaac Held, Yochanan Kushnir, Jian Lu, et. al., “Model Projections of an Imminent 
Transition to a More Arid Climate in Southwestern North America”, Science: 316 no. 5828 (May 2007): 25.
7 From 1932 to 1939, the annual di# erence between evaporation and precipitation was 1.29 inches higher than 
average; during the 1950s Southwest drought (1948-1957), it was 1.87 inches higher than average.
8 The University Corporation for Atmospheric Research, "Synthesis and Assessment Product 4.3 (SAP 4.3): The E# ects 
of Climate Change on Agriculture, Land Resources, Water Resources, and Biodiversity in the United States", (May 2008), 
http://www.sap43.ucar.edu/, accessed December 8, 2008.
9 Intergovernmental Panel on Climate Change, “Summary for Policymakers,” Climate Change 2007: Fourth Assessment 
Report, Synthesis Report", United Nations Environment Programme, http://www.ipcc.ch/pdf/assessment-report/ar4/
syr/ar4_syr_spm.pdf.
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Importantly, federal o$  cials project oil shale production would not reach full capacity be-
fore 2050, the same time that climatologists believe runo#  in the Colorado River Basin will 
have dropped by 6-20% over 20th century levels. The convergence of events would further 
stress water availability, compounding the challenges and constraints associated with the 
Upper Colorado River Endangered Fish Recovery Program and allocations under the 1922 
Colorado River Compact.

Conclusion #4: Water needs must be quanti! ed and supply sources identi! ed before 
committing to commercial oil shale leasing.

Future municipal development, power production, instream " ows for federally endan-
gered ! sh, and other types of energy development are expected to rely on water from the 
Colorado River. However, as a result of anticipated changes in climate, population, and 
changing land uses both within and outside the Colorado River Basin, the margin of uncer-
tainty regarding water availability is troubling. 
 
Estimates of water needed to directly support oil shale development vary by 400%. Ac-
cording to the RAND Corporation, one to three barrels of water would be needed for con-
struction, operation, and production for every barrel of oil produced via in-situ methods;10  
2.6 to 4 barrels of water would be needed for every barrel of oil produced via retort. 11 
When electricity demand is added, these estimates jump to ! ve barrels of water for every 
barrel of oil produced. Water used for re! ning (called “upgrading”) further increases the 
water demands. These margins are signi! cant, especially when the BLM estimates peg 
potential oil shale development at 2 million barrels per day. 

Bruce Lytle, a hydrologist who has evaluated water needs associated with oil shale devel-
opment, points out that the BLM’s analysis of water needed is de! cient, noting the BLM’s 
analysis: 
• Does not adequately evaluate site-speci! c water supplies in river basins where oil devel- 
 opment may occur.
• Fails to assess impacts from oil shale development in forcing the retirement of agricultu- 
 ral water rights and the dry-up of agricultural lands. 
• Does not su$  ciently address water rights issues related to hydraulic interconnection  
 of aquifers, permanent changes to surface and groundwater systems, water quality, and  
 mitigation of impacts related to either surface or groundwater supply development.

Conclusion #5: Energy demands must be 
quanti! ed and sources identi! ed before 
committing to commercial oil shale leas-
ing.

The BLM estimates that a 100,000-barrel-per-
day (bpd) oil shale operation using in-situ 
conversion technology would likely require 
1,200 megawatts (MW) of electricity. That 
amount of energy roughly equates to the 
amount needed to serve a city of 500,000. 
To produce one million barrels of shale oil 
per day would require ten new power plants 
and ! ve new coal mines. In addition to the 
water required to extract the resource, water 
would also be needed to power the extrac-
tion process. 

10  In-situ retorting involves heating the oil shale while it is still underground and then pumping the resulting liquid to 
the surface.
11  The shale is ! rst mined and then heated to a high temperature.
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Because oil shale technologies remain in their infancy, it is di$  cult to ascertain how much 
energy development would be required or the source of such energy.12 Nevertheless, the 
Colorado River Water Conservation District estimates that the BLM’s goal of full-scale oil 
shale development (2 million barrels per day) could require as much as 244,532,000 af 
of water to power oil shale development.13 One of the critical policy issues Congress and 
federal o$  cials must ask is whether the huge volumes of energy required to produce shale 
is an appropriate use of such power. A closely linked question is whether the associated 
water needs are an appropriate use of increasingly limited water supplies. 

WRA’s ! nal conclusion: Develop the information necessary to make informed decisions.
Oil shale development is fraught with uncertainty. While Water on the Rocks sheds light on 
the nexus between oil shale development and water, the unknowns are still paramount. 
Uncertainties regarding water availability and water requirements also include:

• Sequencing of development projects
• Rate of consumption
• Power generation needs
• Competition for shared resources
• Impacts of perfecting conditional water rights on junior users
• Impacts of climate change

The link between oil shale and water is complex. Whether changes faced 
by communities will be incremental or seismic is di$  cult to predict. 
Nevertheless, while the speci! c impacts are di$  cult to quantify, the BLM’s 
prediction that western Colorado will transition from an agricultural soci-
ety to an industrial society is well-grounded.

Governmental o$  cials at the local, state, and federal level continue to 
warn policy makers in Washington, D.C. that the knowledge base is simply 
not there to make informed decisions. By gambling on oil shale and fail-
ing, the state could once again fall victim to the boom and bust cycles 
that characterize fossil fuel development.  Colorado cannot a# ord to again 
compromise its ! nancial well being, but that is what oil shale proponents 
are asking us to do. 

WRA opposes development of oil shale resources in the West unless and 
until industry and government demonstrate that proven technologies can 
develop oil shale without unacceptable environmental, climate, econom-
ic, or social costs. The industry has barely begun to address that challenge. 

12  Although there is no one measure of energy quality, energy return on investment (EROI) is a commonly used 
calculation of how much energy is needed to locate, extract, and re! ne an output of energy. An EROI of 1 would be 
breaking even. Reported oil shale EROIs are in the range of 1.5:1 to 4:1, with a few extreme values between 7:1 and 13:1. 
See, for example, Cutler Cleveland and C. Hall, Presented at ASPO -US conference Denver November 10, 2005, available 
at http://globalpublicmedia.com/events/564. See also “Unconventional Oil: Tar Sands and Shale Oil - EROI on the Web, 
Part 3 of 6,” available on the The Oil Drum Web site at http://www.theoildrum.com/node/3839.
13  Colorado, Yampa, and White River Basin Roundtables Energy Subcommittee, Energy Development Water Needs 
Assessment (Phase 1 Report), September 2008, p. 5-9.

 “We need to be thoughtful about our approach, especially in light of the mag-
nitude of such development. In fact, if the Department of the Interior were to 
authorize a commercial oil shale industry in Colorado, the development would 
constitute the largest industrial development in the State’s history — with enor-
mous implications for all of Northwest Colorado and for the State itself.”18

— Colorado Governor Bill Ritter, Jr., 2008
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Why GAO Did This Study 
Oil shale deposits in Colorado, Utah, 
and Wyoming are estimated to 
contain up to 3 trillion barrels of oil�—
or an amount equal to the world�’s 
proven oil reserves. About 72 
percent of this oil shale is located 
beneath federal lands managed by 
the Department of the Interior�’s 
Bureau of Land Management, 
making the federal government a key 
player in its potential development. 
Extracting this oil is expected to 
require substantial amounts of water 
and could impact groundwater and 
surface water.  

GAO�’s testimony is based on its 
October 2010 report on the  
impacts of oil shale development 
(GAO-11-35). This testimony 
summarizes (1) what is known about 
the potential impacts of oil shale 
development on surface water and 
groundwater, (2) what is known 
about the amount of water that may 
be needed for commercial oil shale 
development, (3) the extent to which 
water will likely be available for such 
development and its source, and  
(4) federal research efforts to 
address impacts to water resources 
from commercial oil shale 
development. For its October 2010 
report, GAO reviewed studies and 
interviewed water experts, officials 
from federal and state agencies, and 
oil shale industry representatives. 

 

 

 

 

What GAO Found 
Oil shale development could have significant impacts on the quality and quantity 
of water resources, but the magnitude is unknown because technologies are not 
yet commercially proven, the size of a future industry is uncertain, and 
knowledge of current water conditions is limited. In the absence of effective 
mitigation measures, water resources could be impacted by disturbing the 
ground surface during the construction of roads and production facilities, 
withdrawing water from streams and aquifers for oil shale operations, 
underground mining and extraction, and discharging waste waters produced from 
or used in such operations.  
 
Commercial oil shale development requires water for numerous activities 
throughout its life cycle, but estimates vary widely for the amount of water 
needed to commercially produce oil shale primarily because of the unproven 
nature of some technologies and because the various ways of generating power 
for operations use differing quantities of water. GAO�’s review of available studies 
indicated that the expected total water needs for the entire life cycle of oil shale 
production range from about 1 barrel (or 42 gallons) to 12 barrels of water per 
barrel of oil produced from in-situ (underground heating) operations, with an 
average of about 5 barrels, and from about 2 to 4 barrels of water per barrel of oil 
produced from mining operations with surface heating, with an average of about 
3 barrels.  
 
GAO reported that water is likely to be available for the initial development of an 
oil shale industry but that the size of an industry in Colorado or Utah may 
eventually be limited by water availability. Water limitations may arise from 
increases in water demand from municipal and industrial users, the potential of 
reduced water supplies from a warming climate, the need to fulfill obligations 
under interstate water compacts, and decreases on withdrawals from the 
Colorado River system to meet the requirements to protect threatened and 
endangered fish species.  
 
The federal government sponsors research on the impacts of oil shale on water 
resources through the Departments of Energy (DOE) and Interior. Even with this 
research, nearly all of the officials and experts that GAO contacted said that there 
are insufficient data to understand baseline conditions of water resources in the oil 
shale regions of Colorado and Utah and that additional research is needed to 
understand the movement of groundwater and its interaction with surface water. 
Federal agency officials also told GAO that they seldom coordinate water-related 
oil shale research among themselves or with state agencies that regulate water. 
 
In its October report, GAO made three recommendations to the Secretary of the 
Interior to prepare for the possible impacts of oil shale development, including the 
establishment of comprehensive baseline conditions for water resources in the oil 
shale regions of Colorado and Utah, modeling regional groundwater movement, 
and coordinating on water-related research with DOE and state agencies involved 
in water regulation. The Department of the Interior generally concurred with the 
recommendations. GAO is making no new recommendations at this time. 
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Chairman Lamborn, Ranking Member Holt, and Members of the 
Subcommittee: 

I am pleased to be here today to participate in your field hearing on oil shale 
development. As you know, being able to tap the vast amounts of oil locked 
within U.S. oil shale could go a long way toward satisfying our nation�’s future 
oil demands. The Green River Formation�—an assemblage of over 1,000 feet 
of sedimentary rocks that lie beneath parts of Colorado, Utah, and 
Wyoming�—contains the world�’s largest deposits of oil shale. The U.S. 
Geological Survey (USGS) estimates that the Green River Formation 
contains about 3 trillion barrels of oil and that about half of this may be 
recoverable, depending on available technology and economic conditions. 
This is an amount about equal to the entire world�’s proven oil reserves. The 
thickest and richest oil shale within the Green River Formation exists in the 
Piceance Basin of northwest Colorado and the Uintah Basin of northeast 
Utah (see app. I). The federal government is in a unique position to influence 
the development of oil shale because 72 percent of the oil shale within the 
Green River Formation is beneath federal lands managed by the Department 
of the Interior�’s (Interior) Bureau of Land Management (BLM). The 
Department of Energy (DOE) has provided technological and financial 
support for oil shale development through its research and development 
efforts, but oil shale development has been hampered by technological 
challenges, average oil prices that have been too low to consistently justify 
investment, and concerns over potential impacts on the environment. 

One area of particular concern is that developing oil shale will require large 
amounts of water�—a resource that is already in scarce supply in the arid 
West where an expanding population is placing additional demands on 
water. Some analysts project that large scale oil shale development within 
Colorado could require more water than is currently supplied to over 1 million 
residents of the Denver metro area and that water diverted for oil shale 
operations would restrict agricultural and urban development. The potential 
demand for water is further complicated by the past decade of drought in the 
West and projections of a warming climate in the future. In October 2010, we 
issued a report that examined the nexus between oil shale development and 
water impacts.1 

                                                                                                                       
1GAO, Energy-Water Nexus: A Better and Coordinated Understanding of Water 
Resources Could Help Mitigate the Impacts of Potential Oil Shale Development, 
GAO-11-35 (Washington, D.C.: Oct. 29, 2010). 
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My testimony today will summarize the findings of that report. Specifically, 
I will discuss (1) what is known about the potential impacts of oil shale 
development on surface water and groundwater, (2) what is known about 
the amount of water that may be needed for the commercial development 
of oil shale, (3) the extent to which water will likely be available for 
commercial oil shale development and its source, and (4) federal 
research efforts to address impacts on water resources from commercial 
oil shale development. To perform this work we, among other things, 
reviewed an environmental impact statement on oil shale development 
prepared by BLM and various studies from private and public groups; we 
also interviewed officials at DOE, USGS, BLM; state regulatory agencies 
in Colorado and Utah; oil shale industry representatives; water experts; 
and organizations performing research, including universities and national 
laboratories, and reviewed relevant documents describing their research. 
We conducted this work in accordance with generally accepted 
government auditing standards. 

 
Interest in oil shale as a domestic energy source has waxed and waned 
since the early 1900s. More recently, the Energy Policy Act of 2005 
directed BLM to lease its lands for oil shale research and development. In 
June 2005, BLM initiated a leasing program for research, development, 
and demonstration (RD&D) of oil shale recovery technologies. By early 
2007, it granted six small RD&D leases: five in the Piceance Basin of 
northwest Colorado and one in Uintah Basin of northeast Utah. The 
leases are for a 10-year period, and if the technologies are proven 
commercially viable, the lessees can significantly expand the size of the 
leases for commercial production into adjacent areas known as 
preference right lease areas. The Energy Policy Act of 2005 also directed 
BLM to develop a programmatic environmental impact statement (PEIS) 
for a commercial oil shale leasing program. During the drafting of the 
PEIS, however, BLM realized that, without proven commercial 
technologies, it could not adequately assess the environmental impacts of 
oil shale development and dropped from consideration the decision to 
offer additional specific parcels for lease. Instead, the PEIS analyzed 
making lands available for potential leasing and allowing industry to 
express interest in lands to be leased. Environmental groups then filed 
lawsuits, challenging various aspects of the PEIS and the RD&D 
program. Since then, BLM has initiated another round of oil shale RD&D 
leasing. 

Background 

Stakeholders in the future development of oil shale are numerous and 
include the federal government, state government agencies, the oil shale 

Page 2 GAO-11-929T   



 
 

 
 
 

industry, academic institutions, environmental groups, and private citizens. 
Among federal agencies, BLM manages the land and the oil shale beneath 
it and develops regulations for its development. USGS describes the nature 
and extent of oil shale deposits and collects and disseminates information 
on the nation�’s water resources. DOE, through its various offices, national 
laboratories, and arrangements with universities, advances energy 
technologies, including oil shale technology. The Environmental Protection 
Agency (EPA) sets standards for pollutants that could be released by oil 
shale development and reviews environmental impact statements, such as 
the PEIS. Interior�’s Bureau of Reclamation (BOR) manages federally built 
water projects that store and distribute water in 17 western states and 
provides this water to users. BOR monitors the amount of water in storage 
and the amount of water flowing in the major streams and rivers, including 
the Colorado River, which flows through oil shale country and feeds these 
projects. BOR provides its monitoring data to federal and state agencies 
that are parties to three major federal, state, and international agreements 
that together with other federal laws, court decisions, and agreements, 
govern how water within the Colorado River and its tributaries is to be 
shared with Mexico and among the states in which the river or its tributaries 
are located.2 

The states of Colorado and Utah have regulatory responsibilities over 
various activities that occur during oil shale development, including 
activities that impact water. Through authority delegated by EPA under 
the Clean Water Act, Colorado and Utah regulate discharges into surface 
waters. Colorado and Utah also have authority over the use of most water 
resources within their respective state boundaries. They have established 
extensive legal and administrative systems for the orderly use of water 
resources, granting water rights to individuals and groups. Water rights in 
these states are not automatically attached to the land upon which the 
water is located. Instead, companies or individuals must apply to the state 
for a water right and specify the amount of water to be used, its intended 
use, and the specific point from where the water will be diverted for use, 
such as a specific point on a river or stream. Utah approves the 
application for a water right through an administrative process, and 
Colorado approves the application for a water right through a court 
proceeding. The date of the application establishes its priority�—earlier 

                                                                                                                       
2These three major agreements are the Colorado River Compact of 1922, the Upper 
Colorado River Basin Compact of 1948, and the Mexican Water Treaty of 1944. 
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applicants have preferential entitlement to water over later applicants if 
water availability decreases during a drought. These earlier applicants are 
said to have senior water rights. When an applicant puts a water right to 
beneficial use, it is referred to as an absolute water right. Until the water 
is used, however, the applicant is said to have a conditional water right. 
Even if the applicant has not yet put the water to use, such as when the 
applicant is waiting on the construction of a reservoir, the date of the 
application still establishes priority. Water rights in both Colorado and 
Utah can be bought and sold, and strong demand for water in these 
western states facilitates their sale. 

A significant challenge to the development of oil shale lies in the current 
technology to economically extract oil from oil shale. To extract the oil, the 
rock needs to be heated to very high temperatures�—ranging from about 
650 to 1,000 degrees Fahrenheit�—in a process known as retorting. 
Retorting can be accomplished primarily by two methods. One method 
involves mining the oil shale, bringing it to the surface, and heating it in a 
vessel known as a retort. Mining oil shale and retorting it has been 
demonstrated in the United States and is currently done to a limited extent 
in Estonia, China, and Brazil. However, a commercial mining operation with 
surface retorts has never been developed in the United States because the 
oil it produces competes directly with conventional crude oil, which 
historically has been less expensive to produce. The other method, known 
as an in-situ process, involves drilling holes into the oil shale, inserting 
heaters to heat the rock, and then collecting the oil as it is freed from the 
rock. Some in-situ technologies have been demonstrated on very small 
scales, but other technologies have yet to be proven, and none has been 
shown to be economically or environmentally viable. 

Nevertheless, according to some energy experts, the key to developing 
our country�’s oil shale is the development of an in-situ process because 
most of the richest oil shale is buried beneath hundreds to thousands of 
feet of rock, making mining difficult or impossible. Additional economic 
challenges include transporting the oil produced from oil shale to 
refineries because pipelines and major highways are not prolific in the 
remote areas where the oil shale is located, and the large-scale 
infrastructure that would be needed to supply power to heat oil shale is 
lacking. In addition, average crude oil prices have been lower than the 
threshold necessary to make oil shale development profitable over time. 

Large-scale oil shale development also brings socioeconomic impacts. 
There are obvious positive impacts such as the creation of jobs, increase 
in wealth, and tax and royalty payments to governments, but there are 
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also negative impacts to local communities. Oil shale development can 
bring a sizeable influx of workers, who along with their families, put 
additional stress on local infrastructure such as roads, housing, municipal 
water systems, and schools. Development from expansion of extractive 
industries, such as oil shale or oil and gas, has typically followed a �“boom 
and bust�” cycle in the West, making planning for growth difficult. 
Furthermore, traditional rural uses could be replaced by the industrial 
development of the landscape, and tourism that relies on natural 
resources, such as hunting, fishing, and wildlife viewing, could be 
negatively impacted. 

Developing oil shale resources also faces significant environmental 
challenges. For example, construction and mining activities can 
temporarily degrade air quality in local areas. There can also be long- 
term regional increases in air pollutants from oil shale processing, 
upgrading, pipelines, and the generation of additional electricity. 
Pollutants, such as dust, nitrogen oxides, and sulfur dioxide, can 
contribute to the formation of regional haze that can affect adjacent 
wilderness areas, national parks, and national monuments, which can 
have very strict air quality standards. Because oil shale operations clear 
large surface areas of topsoil and vegetation, some wildlife habitat will be 
lost. Important species likely to be negatively impacted from loss of 
wildlife habitat include mule deer, elk, sage grouse, and raptors. Noise 
from oil shale operations, access roads, transmission lines, and pipelines 
can further disturb wildlife and fragment their habitat. Environmental 
impacts could be compounded by the impacts of coal mining, 
construction, and extensive oil and gas development in the area. Air 
quality and wildlife habitat appear to be particularly susceptible to the 
cumulative effect of these impacts, and according to some environmental 
experts, air quality impacts may be the limiting factor for the development 
of a large oil shale industry in the future. Lastly, the withdrawal of large 
quantities of surface water for oil shale operations could negatively impact 
aquatic life downstream of the oil shale development. My testimony today 
will discuss impacts to water resources in more detail. 
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In our October report, we found that oil shale development could have 
significant impacts on the quantity and quality of surface and groundwater 
resources, but the magnitude of these impacts is unknown. For example, 
we found that it is not possible to quantify impacts on water resources 
with reasonable certainty because it is not yet possible to predict how 
large an oil shale industry may develop. The size of the industry would 
have a direct relationship to water impacts. We noted that, according to 
BLM, the level and degree of the potential impacts of oil shale 
development cannot be quantified because this would require making 
many speculative assumptions regarding the potential of the oil shale, 
unproven technologies, project size, and production levels. 

Oil Shale 
Development Could 
Adversely Impact 
Water Resources, but 
the Magnitude of 
These Impacts Is 
Unknown 

Hydrologists and engineers, while not able to quantify the impacts from oil 
shale development, have been able to determine the qualitative nature of 
its impacts because other types of mining, construction, and oil and gas 
development cause disturbances similar to impacts that would be 
expected from oil shale development. According to these experts, in the 
absence of effective mitigation measures, impacts from oil shale 
development to water resources could result from disturbing the ground 
surface during the construction of roads and production facilities, 
withdrawing water from streams and aquifers for oil shale operations, 
underground mining and extraction, and discharging waste waters from 
oil shale operations. For example, we reported that oil shale operations 
need water for a number of activities, including mining, constructing 
facilities, drilling wells, generating electricity for operations, and 
reclamation of disturbed sites. Water for most of these activities is likely to 
come from nearby streams and rivers because it is more easily 
accessible and less costly to obtain than groundwater. Withdrawing water 
from streams and rivers would decrease flows downstream and could 
temporarily degrade downstream water quality by depositing sediment 
within the stream channels as flows decrease. The resulting decrease in 
water would also make the stream or river more susceptible to 
temperature changes�—increases in the summer and decreases in the 
winter. These elevated temperatures could have adverse impacts on 
aquatic life, which need specific temperatures for proper reproduction and 
development and could also decrease dissolved oxygen, which is needed 
by aquatic animals.  

We also reported that both underground mining and in-situ operations 
would permanently impact aquifers. For example, underground mining 
would permanently alter the properties of the zones that are mined, 
thereby affecting groundwater flow through these zones. The process of 
removing oil shale from underground mines would create large tunnels 
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from which water would need to be removed during mining operations. 
The removal of this water through pumping would decrease water levels 
in shallow aquifers and decrease flows to streams and springs that are 
connected. When mining operations cease, the tunnels would most likely 
be filled with waste rock, which would have a higher degree of porosity 
and permeability than the original oil shale that was removed. 
Groundwater flow through this material would increase permanently, and 
the direction and pattern of flows could change permanently. Similarly, in-
situ extraction would also permanently alter aquifers because it would 
heat the rock to temperatures that transform the solid organic compounds 
within the rock into liquid hydrocarbons and gas that would fracture the 
rock upon escape. The long-term effects of groundwater flows through 
these retorted zones are unknown. Some in-situ operations envision 
using a barrier to isolate thick zones of oil shale with intervening aquifers 
from any adjacent aquifers and pumping out all the groundwater from this 
isolated area before retorting. 

The discharge of waste waters from operations would also temporarily 
increase water flows in receiving streams. These discharges could also 
decrease the quality of downstream water if the discharged water is of 
lower quality, has a higher temperature, or contains less oxygen. Lower-
quality water containing toxic substances could increase fish and 
invertebrate mortality. Also, increased flow into receiving streams could 
cause downstream erosion. However, if companies recycle waste water 
and water produced during operations, these discharges and their 
impacts could be substantially reduced. 

 
Commercial oil shale development requires water for numerous activities 
throughout its life cycle; however, we found that estimates vary widely for 
the amount of water needed to produce oil shale. These variations stem 
primarily from the uncertainty associated with reclamation technologies for 
in-situ oil shale development and because of the various ways to generate 
power for oil shale operations, which use different amounts of water. 

In our October report, we stated that water is needed for five distinct 
groups of activities that occur during the life cycle of oil shale 
development: (1) extraction and retorting, (2) upgrading of shale oil, (3) 
reclamation, (4) power generation, and (5) population growth associated 
with oil shale development. However, we found that few studies that we 
examined included estimates for the amount of water used by each of 
these activities. Consequently, we calculated estimates of the minimum, 
maximum, and average amounts of water that could be needed for each 

Estimates of Water 
Needs for 
Commercial Oil Shale 
Development Vary 
Widely 
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of the five groups of activities that comprise the life cycle of oil shale 
development. Based on our calculations, we estimated that about 1 to 12 
barrels of water could be needed for each barrel of oil produced from in-
situ operations, with an average of about 5 barrels (see table 1); and 
about 2 to 4 barrels of water could be needed for each barrel of oil 
produced from mining operations with a surface retort operation, with an 
average of about 3 barrels (see table 2). 

Table 1: Estimated Barrels of Water Needed for Various Activities per Barrel of 
Shale Oil Produced by In-Situ Operations 

Activity 
Minimum 
estimate

Average 
estimate

Maximum 
estimate

Extraction/retorting 0 0.7 1.0
Upgrading liquids 0.6 0.9 1.6
Power generation 0.1 1.5 3.4
Reclamation 0 1.4 5.5
Population growth 0.1 0.3 0.3
Total 0.8 4.8 11.8

Source: GAO analysis of selected studies. 

Notes: GAO used from four to six studies to obtain the numbers for each group of activities. See 
GAO-11-35 to identify the specific studies. The average for reclamation may be less useful because 
estimates are either at the bottom or the top of this range. 
 

Table 2: Estimated Barrels of Water Needed for Various Activities per Barrel of 
Shale Oil Produced by Mining and Surface Retorting 

Activity 
Minimum 
estimate

Average 
estimate

Maximum 
estimate

Extraction/retorting and 
upgrading liquids 

0.9 1.5 1.9

Power generation 0 0.3 0.9
Reclamation 0.6 0.7 0.8
Population growth 0.3 0.3 0.4
Total 1.8 2.8 4.0

Source: GAO analysis of selected studies. 

Note: GAO used from three to six studies to obtain the numbers for each group of activities. See 
GAO-11-35 to identify the specific studies. 
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In October 2010, we reported that water is likely to be available for the 
initial development of an oil shale industry, but the eventual size of the 
industry may be limited by the availability of water and demands for water 
to meet other needs. Oil shale companies operating in Colorado and Utah 
will need to have water rights to develop oil shale, and representatives from 
all of the companies with whom we spoke were confident that they held at 
least enough water rights for their initial projects and will likely be able to 
purchase more rights in the future. According to a study by the Western 
Resource Advocates, a nonprofit environmental law and policy 
organization, of water rights ownership in the Colorado and White River 
Basins of Colorado companies have significant water rights in the area. For 
example, the study found that Shell owns three conditional water rights for 
a combined diversion of about 600 cubic feet per second from the White 
River and one of its tributaries and has conditional rights for the combined 
storage of about 145,000 acre-feet in two proposed nearby reservoirs. 

Water Is Likely to Be 
Available Initially 
from Local Sources, 
but the Size of an Oil 
Shale Industry May 
Eventually Be Limited 
by Water Availability 

In addition to exercising existing water rights and agreements, there are 
other options for companies to obtain more water rights in the future, 
according to state officials in Colorado and Utah. In Colorado, companies 
can apply for additional water rights in the Piceance Basin on the Yampa 
and White Rivers. For example, Shell recently applied�—but subsequently 
withdrew the application�—for conditional rights to divert up to 375 cubic 
feet per second from the Yampa River for storage in a proposed reservoir 
that would hold up to 45,000 acre-feet for future oil shale development. In 
Utah, however, officials with the State Engineer�’s office said that 
additional water rights are not available, but that if companies want 
additional rights, they could purchase them from other owners. 

Most of the water needed for oil shale development is likely to come first 
from surface flows, as groundwater is more costly to extract and generally 
of poorer quality in the Piceance and Uintah Basins. However, companies 
may use groundwater in the future should they experience difficulties in 
obtaining rights to surface water. Furthermore, water is likely to come 
initially from surface sources immediately adjacent to development, such 
as the White River and its tributaries that flow through the heart of oil 
shale country in Colorado and Utah, because the cost of pumping water 
over long distances and rugged terrain would be high, according to water 
experts. 

Developing a sizable oil shale industry may take many years�—perhaps 
15 or 20 years by some industry and government estimates�—and such 
an industry may have to contend with increased demands for water to 
meet other needs. For example, substantial population growth and its 
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correlative demand for water are expected in the oil shale regions of 
Colorado and Utah. State officials expect that the population within the 
region surrounding the Yampa, White, and Green Rivers in Colorado will 
triple between 2005 and 2050. These officials expect that this added 
population and corresponding economic growth by 2030 will increase 
municipal and industrial demands for water, exclusive of oil shale 
development, by about 22,000 acre-feet per year, or a 76 percent 
increase from 2000. Similarly in Utah, state officials expect the population 
of the Uintah Basin to more than double its 1998 size by 2050 and that 
correlative municipal and industrial water demands will increase by 7,000 
acre-feet per year, or an increase of about 30 percent since the mid-
1990s. Municipal officials in two communities adjacent to proposed oil 
shale development in Colorado said that they were confident of meeting 
their future municipal and industrial demands from their existing senior 
water rights and as such will probably not be affected by the water needs 
of a future oil shale industry. However, large withdrawals could impact 
agricultural interests and other downstream water users in both states, as 
oil shale companies may purchase existing irrigation and agricultural 
rights for their oil shale operations. State water officials in Colorado told 
us that some holders of senior agricultural rights have already sold their 
rights to oil shale companies. A future oil shale industry may also need to 
contend with a general decreased physical supply of water regionwide 
due to climate change; Colorado�’s and Utah�’s obligations under interstate 
compacts that could further reduce the amount of water available for 
development; and limitations on withdrawals from the Colorado River 
system to meet the requirements to protect certain fish species under the 
Endangered Species Act. 

Oil shale companies own rights to a large amount of water in the oil shale 
regions of Colorado and Utah, but we concluded that there are physical 
and legal limits on how much water they can ultimately withdraw from the 
region�’s waterways, which will limit the eventual size of the overall 
industry. Physical limits are set by the amount of water that is present in 
the river, and the legal limit is the sum of the water that can be legally 
withdrawn from the river as specified in the water rights held by 
downstream users. Our analysis of the development of an oil shale 
industry at Meeker, Colorado, based on the water available in the White 
River, suggests that there is much more water than is needed to support 
the water needs for all the sizes of an industry that would rely on mining 
and surface retorting that we considered. However, if an industry that 
uses in-situ extraction develops, water could be a limiting factor just by 
the amount of water physically available in the White River. 
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Table 4-1 presents estimates of total surface water flow generated by the Green River 
Basin for dry, average and wet years. As the table shows, average year water supplies are 
about 235,000 acre-feet less than reported in the previous basin plan. 

 
 
 
 

Table 4-1 - Total Surface Water Flow – Average Depletions Compared to Dry, Wet 
and Normal Flow Years 

Sector of Water Use1 
Depletions 
Acre-Feet 

    Agricultural2 389,324 
    Municipal3 21,859 
    Domestic4 0 
    Industrial5 56,833 
    Recreational non-consumptive 
    Environmental non-consumptive 
    In-State Reservoir Evaporation6 121,300 
Total Depletions 589,316 
    
  Flow Leaving Green River Basin (Acre-Feet)7 
 River Dry Year Normal Year Wet Year 
    Green River 595,000 1,138,000 1,806,000
    Little Snake River 177,000 407,000 642,000
    Black's Fork River  67,000 195,000 398,000
    Henry's Fork River 24,000 52,000 118,000
Total 863,000 1,792,000 2,964,000
   
Total Streamflow Volume plus 
Average Depletion 1,452,316 2,381,316 3,553,316
     
GRBP I Green River Total8 1,543,000 2,617,000 3,746,000
Change since 2001 -90,684 -235,684 -192,684
 
1 Depletion estimates for each water use sector are from Chapter 5 
 
2 Agricultural surface water depletions consist of the irrigation depletion estimate, 396,246 ac-ft/yr, 
less the WSGS estimate for groundwater use for irrigation, 7,800 ac-ft/yr, plus one half of total stock 
use assuming that approximately 50% stock use is groundwater and the remaining 50% is surface 
water. 

 

3 Municipal use of 6,578 from Table 5-8 and 15,281 Cheyenne Diversions from Table 5-10. 

 

4 No domestic depletions from Table 5-8. 
 
5 Industrial depletion from Table 5-13. 
 
6 Evaporation estimate from 2001 Green River Basin Water Plan. 
 
7 From Table 2 in �“Available Surface Water Determination,�” tech. memo, AECOM, 2010. 
 

8 GRBP I Total Flow is from the 2007 Wyoming Framework Water Plan, Vol. 1, WWC Engineering 
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Glen Canyon Dam / Lake Powell –During November 2011, as of November 27th, the unregulated inflow
volume to Lake Powell is trending towards a monthly volume of 595 kaf (109% of average).  This would be very
close to the forecast volume issued by the Colorado Basin River Forecast Center on November 1, 2011. The
forecast volume was 600 kaf (110% of average). Releases from Glen Canyon Dam are tracking towards a
monthly volume for November of 1100 kaf and the elevation of Lake Powell has decreased by about 4 feet so
far this month. By the end of November, Lake Powell will have decreased by nearly 5 feet for the month to
about 3645.5 feet above sea level and this will be nearly 1 foot lower than was projected in the November 24-
month study. Releases are projected to remain near the current level of approximately 20,700 cfs until
approximately December 25, 2011.

Current Dam Operations

Releases from Glen Canyon Dam for the 2011 steady flow experiment ended at midnight on October 31, 2011.
Releases from Glen Canyon Dam are now being maximized within unit availability to release Equalization water
for 2011. At the end of water year 2011 (September 30, 2011) the elevation of Lake Powell was 3653.01 feet
above sea level and this was 10.01 feet above the Equalization level for water year 2011 (3643 feet) and
translated to a volume of 1.233 maf that was in storage above the 2011 Equalization level. Releases from Glen
Canyon Dam are being made at the full capacity of the powerplant to release this additional volume in order to
achieve the 2011 Equalization objective. Once this additional volume has been released, releases from Glen
Canyon Dam will be reduced from the full capacity of the powerplant. Current projections are that this objective
will likely be completed by late December 2011.

While the release rate from Glen Canyon Dam over the next two months will likely be near steady, the
instantaneous releases from Glen Canyon Dam may fluctuate somewhat to provide 40 MW of system
regulation.  These instantaneous release adjustments maintain stable conditions within the electrical generation
and transmission system and result in momentary release fluctuations within a range of about 1100 cfs above or
below the targeted hourly release rate.  The momentary fluctuations for regulation are very short lived and
typically balance out over the hour.

Spinning and non-spinning reserve generation may also be maintained at Glen Canyon Dam.  In order for
Colorado River Storage Project (CRSP) powerplants to participate in the electrical generation and transmissions
system, these powerplants must maintain a level of generation capacity available in reserve to assist the local
control area for when unanticipated generation outages occur.  The current CRSP powerplant reserve
requirement is 109 MW (equivalent to approximately 2,675 cfs of release from Glen Canyon Dam).  When an
electrical outage occurs within the control area, CRSP powerplants can be called upon to provide up to 109 MW
of additional generation for up to 2 hours.  Under normal circumstances, calls for reserves are infrequent and for
much less than the required 109 MW.  Because Glen Canyon Powerplant is the largest facility of the CRSP
powerplants, typically most of the CRSP reserve requirement is maintained at Glen Canyon Dam but at times
this reserve requirement is maintained at other plants within the CRSP system.  

Current Inflow Forecasts and Model Projections

Over the next three months (November, December and January) the forecasted unregulated inflow to Lake
Powell is projected to be above average with monthly percent of average forecasts of 110%, 115% and 111%,
respectively.  The hydrologic outlook forecast for water year 2012 has been revised in October and now projects
that the most probable (median) unregulated inflow volume to be 11.45 maf (95% of average based on the
period from 1971 through 2000).  Based on this revised hydrologic outlook forecast,  the October 24-Month
Study projects the annual release volume for water year 2012 will likely be 12.04 maf.  The November 24-Month
Study also projects that the end of water year reservoir elevation and storage for Lake Powell will likely be
3645.00 feet (55.00 feet from full pool) and 16.60 maf (68% of capacity), respectively.

Current Status
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The November 2011 24-Month Study has been published and is available here. This study will be updated to
reflect December 2011conditions during the second week of December 2011. Updated elevation projections for
Lake Powell through water year 2012 based on the most recently published 24-Month Study are maintained at:
Lake Powell Projected Elevations.

 Upper Colorado River Basin Hydrology

Since water year 2005, hydrologic conditions in the Upper Colorado River Basin have been slightly below
average with significant variability from year to year.  The unregulated inflow to Lake Powell, which is a good
measure of the hydrologic condition in the Colorado River Basin, has averaged 11.15 maf per year during the
period from 2005 through 2011.  This is slightly below the official average of 12.04 maf per year.  The hydrologic
variability during this period has been from a low water year unregulated inflow of 8.40 maf (70% of average) in
water year 2006 to a high of over 16.77 maf (139% of average) which occurred in water year 2011.

Overall reservoir storage in the Colorado River Basin has increased by nearly 10 maf since the beginning of
water year 2005 and this is a significant improvement over the drought conditions during water years 2000
through 2004.  On October 1, 2004, the beginning of water year 2005, the total reservoir storage in the Colorado
River Basin was 29.84 maf (50.2% of capacity).  As of November 27, 2011, the total reservoir storage in the
Colorado River Basin was 38.48 maf (64.7% of capacity).

Updated: November 28, 2011

Rick Clayton

Email comments/inquires to: ResourceMgr@usbr.gov
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