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Chapter 1  Introduction 

1.1  How to Read this Document 
This Environmental Assessment (EA) was prepared to examine the impacts or 
effects to the quality of the human environment as a result of the Bureau of 
Reclamation entering into an exchange contract (Exchange Contract) with the 
State of Utah (State).  If approved, the State (or a third party to the State) would 
be able to divert water from the Green River up to their adjudicated right and 
Reclamation in turn would receive compensation. 
 
This EA evaluates the potential effects of the Proposed Action in order to 
determine whether it would cause significant impacts to the human or natural 
environment, as defined by the National Environmental Policy Act (NEPA) of 
1969.  If the analysis within the EA shows no significant impacts then a Finding 
of No Significant Impact (FONSI) will be issued by Reclamation.  Otherwise, an 
Environmental Impact Statement (EIS) will be necessary prior to implementation 
of the Proposed Action. 
 
Chapter 1 provides an introduction to this EA.  It describes the background 
information leading to the Proposed Action; purpose of and need for the Proposed 
Action; scoping, public involvement, and consultation; related projects, and more. 
 
Chapter 2 describes the No Action and Proposed Action Alternatives. 
 
Chapter 3 lists environmental resources, their baseline, and how they could be 
potentially affected by the No Action and Proposed Action Alternatives.  
Cumulative effects are identified by resource. 
 
Chapter 4 provides the environmental commitments related to implementation of 
the Proposed Action. 
 
Chapter 5 lists the individuals who prepared a portion of this EA. 
 
Chapter 6 lists the literature cited in this EA. 
 
Chapter 7 contains the appendices of this EA, including the hydrology modeling 
technical report, figures, etc. 
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1.2  Acronyms and Abbreviations 

Acronyms/Abbreviations Meaning 
AF Acre-Feet 
APE Area of Potential Effects 
BA Biological Assessment 
Basin Study 2012 Colorado River Basin Water Supply and Demand 

Study 
BMP Best Management Practice 
BO Biological Opinion 
Board Utah Board of Water Resources 
BON Basis of Negotiation 
CFR Code of Federal Regulations 
cfs Cubic Feet Per Second 
CRSP Colorado River Storage Project 
CRSP Act Colorado River Storage Project Act 
CRSS Colorado River Simulation System 
CUP Central Utah Project 
CUPCA Central Utah Project Completion Act 
DNF Direct Natural Flow 
EA Environmental Assessment 
EIS Environmental Impact Statement 
ESA Endangered Species Act 
FERC Federal Energy Regulation Commission 
FG Flaming Gorge 
FGFEIS Operation of Flaming Gorge Dam Final Environmental 

Impact Statement 2005 
FGROD 2006 Record of Decision on Operation of Flaming Gorge 

Dam FEIS 
FONSI Finding of No Significant Impact 
GRB Green River Block 
IPaC Information, Planning, and Conservation 
ISM Index Sequential Method 
ITA Indian Trust Asset 
LPP Lake Powell Pipeline 
LTSP Larval Trigger Study Plan 
NEPA National Environmental Policy Act 
O&M Operation and Maintenance 
Reclamation U.S. Bureau of Reclamation 
Recovery Program Upper Colorado River Endangered Fish Recovery Program 
ROD Record of Decision 
State State of Utah 
UDWR Utah Division of Wildlife Resources 
UCRC Upper Colorado River Commission 
USFS U.S. Forest Service 
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Acronyms/Abbreviations Meaning 
USFWS U.S. Fish and Wildlife Service 
USGS U.S. Geological Survey 
YOY Young of the Year 

1.3  Background 
The Bureau of Reclamation was created as a result of the Reclamation Act of 
1902, during the presidency of Theodore Roosevelt.  Reclamation’s objective was 
to develop water projects that would store and transport water to the arid lands of 
the Western United States.  The Colorado River Storage Project Act of April 11, 
1956 (CRSP Act) authorized construction of the Colorado River Storage Project 
(CRSP) which allowed for comprehensive development of the water resources of 
the Upper Basin states (Colorado, New Mexico, Utah, and Wyoming).  The CRSP 
Act authorized construction, and operation and maintenance (O&M) of facilities 
for the purposes of: regulating the flow of the Colorado River; storage of water 
for beneficial consumptive use; making it possible for the states of the Upper 
Basin to utilize their apportionments under the Colorado River Compact and the 
Upper Colorado River Basin Compact (collectively Compacts); reclamation of 
arid and semiarid land; the control of floods; and the generation of hydroelectric 
power.  The Flaming Gorge (FG) Unit, authorized by the CRSP Act (70 Stat. 
105), is one of four initial storage units in the CRSP.   
 
The FG Unit was built on the Green River in the State of Utah.  The FG Unit 
impounds FG Reservoir, which lies within the States of Utah and Wyoming.  The 
FG Dam is located on the upper main-stem of the Green River in northeastern 
Utah, about 200 miles east of Salt Lake City.  Below FG, the Green River 
supports populations of four endangered native fishes.  The Upper Colorado River 
Endangered Fish Recovery Program (Recovery Program) was established in 1988 
under an agreement signed by Reclamation and the states of Colorado, Utah and 
Wyoming, to attempt to recover the endangered fishes while allowing for 
continued water development in the Upper Basin.  Operation of FG Dam 
influences downstream flow and temperature regimes, the ecology of the Green 
River, and recovery of the native fishes.  Downstream of FG Dam, the Green 
River is joined by the Yampa, White and Duchesne Rivers, and portions of each 
have been designated as critical habitat under provisions of the Endangered 
Species Act (ESA) of 1973.  Reclamation’s obligations for the recovery of the 
endangered fish in the Green River implementing ESA provisions were 
established in the 2006 Record of Decision (FGROD) on the 2005 Operation of 
Flaming Gorge Dam Final Environmental Impact Statement (FGFEIS), which 
includes operation of Flaming Gorge and participation in the Flaming Gorge 
Working Group. 
 
In addition to the four initial units of the CRSP, the CRSP Act and subsequent 
legislation authorized the construction of 16 participating projects, including the 
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Central Utah Project (CUP).  Because of its size and complexity, Reclamation 
divided the CUP into six units to be built in two phases.  The “Initial Phase” of 
the CUP included four units, of which 3 have been fully constructed, with the 
remaining unit nearing completion.  The “Ultimate Phase” of the CUP consisted 
of the Uintah and Ute Units, with only the Uintah Unit being partially developed.  
Congress de-authorized further expenditure on the undeveloped portion of the 
Ultimate Phase in 1992 under the Central Utah Project Completion Act (CUPCA) 
(Pub.  L.-102-575). 
 
In 1958, consistent with the Compacts and CRSP Act, Reclamation filed a Utah 
Application to Appropriate No. A30414 (Water Right No. 41-2963) to appropriate 
water from the Green River for storage in FG for CRSP purposes, and for the 
purposes of the Central Utah Project including irrigation, municipal, domestic and 
industrial uses in the Uintah and Duchesne basins.  The beneficial water uses 
listed on this appropriation included 500,000 acre-feet (AF) to be released 
annually as a part of the water supply for the CUP.  It is important to note that the 
consumptive uses of this appropriation included the support of the Ultimate Phase 
Units. 
 
In 1969, Reclamation segregated 40,000 AF of irrigation from Water Right No. 
41-2963 and moved it to Red Fleet Reservoir, Jensen Unit of the CUP.  Once the 
Ultimate Phase Units were de-funded under CUPCA, portions of the remaining 
right (Ultimate Phase Right) were allocated as follows: (1) 12,000 AF was 
transferred to Daggett County for the Dutch John Federal Property Disposition 
and Assistance Act (PL 105-326); (2) 500 AF was set aside for recreational 
purposes on Forest Service lands surrounding FG; and (3) 447,500 AF remained 
with the United States.   

 
Subsequently, the State notified Reclamation that state law did not allow 
Reclamation to hold an undeveloped water right for more than 50 years.  In 1996, 
Reclamation assigned (1996 Assignment) the remaining 447,500 AF of the water 
right to the Utah Board of Water Resources (Board).  The 1996 Assignment 
provided the Board an opportunity to develop a portion of the Ultimate Phase 
Right before it lapsed in 2009. 
 
From 1996 to 2000 the Board segregated portions of the assigned water and 
allowed irrigation companies, public water suppliers, and several miscellaneous 
water users to enter into contracts with the State to develop portions of the 1996 
Assignment.  These contractors were allowed to develop their portion of the 1996 
Assignment until 2009 after which the undeveloped portion of the right would 
revert to the Board.  Exceptions to this requirement were made for public water 
suppliers.  The portions of the 1996 Assignment acquired by water users and 
public water suppliers through contract with the Board are collectively referred to 
as the Green River Block (GRB) because it is expected that this water would be 
predominately developed along the Green River and its tributaries between FG 
and Lake Powell. 
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Table 1-1 

Owners of Portions of the Green River Block of the 1996 Assignment 
  

Owner Diversion Limit 
(AF) 

Depletion Limit 
(AF) Developed 

Uintah Water 
Conservancy 
District 

51,800 25,176 No 

Duchesne Water 
Conservancy 
District 

47,600 31,160 No 

Other Public Water 
Suppliers 5,176 2,621 No 

Private Water Users 22,450 13,684 Yes 

Total 127,026 72,641  
  
The remaining portion of the 1996 Assignment currently held by the Board has a 
diversion limit of 320,474 AF and a depletion limit of 86,249 AF.  This portion is 
being reserved by the State to be used by the Lake Powell Pipeline Project (LPP) 
which would divert water from Lake Powell and deliver it through a pipeline to 
Washington and Kane counties in southwestern Utah.  This portion of the 1996 
Assignment is referred to as the LPP Block.  
  
Reclamation and the State propose entering into an exchange contract for the 
GRB that would allow Reclamation to: meet ESA Recovery Program goals in the 
Green River, continue to operate FG dam within the parameters of the FGROD, 
and provide the State with a reliable water supply for development of the 1996 
Assignment.   

1.4  Purpose of and Need for Proposed Action 
Reclamation received a letter dated January 5, 2016, from the State requesting 
two contracts for the use of its assigned water right (total of 158,890 AF 
depletion).  One contract represents 86,249 AF depletion to be used for the LPP 
proposed to be constructed by the State; the second contract, called the Green 
River Block, or simply GRB, represents the remaining amount of the assigned 
water right (72,641 AF depletion) to be used for development along the Green 
River.  The purpose of the Exchange Contract is to facilitate a water exchange of 
72,641 AF of depletions annually under the 1996 Assignment, which was 
previously included as part of a CRSP participating project water right.  This 
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contract is needed to resolve a long standing disagreement between Reclamation 
and the State regarding use of the water right assigned in 1996. 

1.5  Scoping, Public Involvement, and Consultation 
Scoping, as defined in 40 CFR §1501.7, is “an early and open process for 
determining the scope of issues to be addressed and for identifying the significant 
issues related to a proposed action.”  Scoping includes all types of information-
gathering activities and can occur throughout the NEPA process.  The Proposed 
Action was presented to the public and interested agencies as outlined below. 

1.5.1 U.S. Fish and Wildlife Service 
The U.S. Fish and Wildlife Service (USFWS) was contacted to obtain an 
Information for Planning and Conservation (IPaC) report.  These species are listed 
and described in Section 3.3.5 of this EA.  Multiple conference calls were held to 
discuss the potential effects of the Proposed Action on threatened and endangered 
species, particularly the four Colorado River endangered fish.  Following those 
discussions and the analysis found in Section 3.3.5 of this EA, Reclamation made 
a “no effect” determination for each of the species listed in the IPaC report. 

1.5.2 Native American Coordination 
Reclamation conducted Native American consultation through the public 
involvement process.  Tribal consultation letters for the Draft EA will be sent to 
the Apache Tribe of Oklahoma, the Eastern Shoshone Tribe of the Wind River 
Reservation, the Fort Belknap Indian Community of the Fort Belknap Reservation 
of Montana, the Hopi Tribe of Arizona, the Kaibab Band of Paiute Indians of the 
Kaibab Indian Reservation, the Las Vegas Tribe of Paiute Indians of the Las 
Vegas Indian Colony, the Moapa Band of Paiute Indians of the Moapa River 
Indian Reservation, the Navajo Nation of Arizona, New Mexico, and Utah, the 
Northwestern Band of Shoshone Nation of Utah, the Paiute Indian Tribe of Utah, 
the Pueblo of Laguna, the Pueblo of Nambe, the Pueblo of Zia, the Shoshone-
Bannock Tribes of the Fort Hall Reservation of Idaho, the Southern Ute Indian 
Tribe, the Ute Indian Tribe of the Uintah and Ouray Reservation, the Ute 
Mountain Ute Tribe, and the Zuni Tribe of the Zuni Reservation.  In compliance 
with 36 CFR 800.4, Reclamation sent consultation letters with a determination of 
No Adverse Effect to historic properties for the Project to the above tribes on  
June 8, 2018.  All consultation was conducted in compliance with 36 CFR 800.2 
(c)(2) on a government-to-government basis.  Through this effort, each tribe is 
given a reasonable opportunity to identify any concerns about historic properties; 
to advise on the identification and evaluation of historic properties, including 
those of traditional religious and cultural importance; to express their views on the 
effects of the Proposed Action on such properties; and to participate in the 
resolution of Project effects.  Reclamation received a letter from the Hopi Tribe of 
Arizona in June 2018 stating that they concur with Reclamation’s determination 
of No Adverse Effect to Historic Properties.  Reclamation received a letter 
response from the Southern Ute Indian Tribe on July 13, 2018, that stated that 
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they concur with Reclamation’s determination of No Adverse Effect to Historic 
Properties for the Project.  No other tribes have responded to date.  

1.5.3 Public Meeting and Comment Period 
A public meeting will be held on September 26, 2018, to discuss the Draft EA.  A 
30-day comment period will begin September 19, 2018.  Comments received by 
October 19, 2018, will be addressed in the Final EA. 
 

1.5.4 Utah and Colorado State Historic Preservation Offices 
A determination of No Adverse Effect to Historic Properties for the Proposed 
Action was submitted to the Utah and Colorado State Historic Preservation 
Offices (SHPOs) on June 7, 2018.  The Utah SHPO concurred with Reclamation’s 
determination of No Adverse Effect to Historic Properties in a letter dated  
June 11, 2018.  The Colorado SHPO concurred with Reclamation’s determination 
in a letter dated July 19, 2018.  

1.6  Permits and Authorizations 
Implementation of the Proposed Action may require a number of authorizations or 
permits from state and Federal agencies.  Reclamation would be responsible for 
obtaining all permits and authorizations required for the Project, which is entering 
into an exchange contract with the State.  The State would be responsible to 
obtain all permits and authorizations required for development of the assigned 
water right.  Potential authorizations or permits may include those listed in Table 
1-2. 
 

Table 1-2 
Permits and Authorizations 

 
Agency/Department Purpose 

Bureau of Reclamation Reclamation obtained an approved 
Basis of Negotiation (BON) in order 
to negotiate the exchange contract 
with the State. 

1.7  Related Projects and Documents 
1.7.1 Lake Powell Pipeline 
The Federal Energy Regulation Commission (FERC) is the lead agency in 
preparing an EIS for the Lake Powell Pipeline project.  The project would bring 
water to residents in southern Utah by building a 139 miles long, 69-inch-
diameter pipeline from Lake Powell to Kane and Washington counties, Utah.  
Water delivered by the project will be based on the established water right. 
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1.7.2 Operation of FG Dam FEIS (2005) and ROD (2006) 
The FGFEIS was completed in 2005 and a ROD was signed in 2006.  The 
Preferred Alternative analyzed in the FGFEIS was to operate FG Dam in concert 
with the 2000 Flow and Temperature Recommendations for Endangered Fishes in 
the Green River Downstream of Flaming Gorge Dam (Muth et al. 2000; Flow 
Recommendations) prescribing high spring flows along the Green River, 
mimicking pre-dam flows.  The proposed operation was designed to assist in 
recovery of four endangered fish in the Colorado River and its tributaries, while 
maintaining all authorized purposes of the FG unit of the CRSP. 

1.7.3 Larval Trigger Study Plan (2012; LTSP) 
The LTSP was developed as part of the Recovery Program’s efforts to recover 
endangered Colorado River fish, particularly the razorback sucker (Xyrauchen 
texanus).  Increased releases from FG are timed with the presence of larvae (thus, 
larval trigger) in the Green River.  The additional flows increase the entrainment 
of larvae in Stewart Lake, (near Jensen, Utah) and other backwater wetlands on 
the Green River.  Stewart Lake acts as a wild nursery for raising razorback sucker, 
which are released back into the Green River in September or October. 

1.8  Scope of Analysis 
The purpose of this EA is to determine whether or not Reclamation should enter 
into a contract with the State to exchange high spring tributary flows for water 
released from FG Dam, and to monetize that release of water.  That determination 
includes consideration of whether there would be significant impacts to the 
human or natural environment.  In order to enter into a contract, an EA must be 
completed and a FONSI issued.  Analysis in the EA includes impacts from 
depletions of water along the Green River, from FG Dam down to, but not 
including, Lake Powell.  
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Chapter 2  Alternatives 

2.1  Introduction 
This chapter describes the features of the No Action and Proposed Action 
Alternatives and presents a comparative analysis.  It includes a description of each 
alternative considered.  This section also presents the alternatives in comparative 
form, defining the differences between each alternative. 

2.2  No Action 
Under the No Action Alternative, Reclamation and the State would not enter into 
an exchange contract.  The State would remain free to develop their apportioned 
water right under the 1996 Assignment without the stability of FG stored water 
being released for this exchange.  The State may run into shortages in years of 
drought, especially during the latter part of the summer when tributary flows can 
be significantly reduced.   

2.3  Proposed Action 
The Proposed Action is the preferred alternative.  The Proposed Action consists 
of an exchange that would allow Reclamation to meet ESA Recovery Program 
goals in the Green River, continue to operate FG dam within the parameters of the 
FGROD, and provide the State with a reliable water supply for development of 
the 1996 Assignment.   
 
For this exchange, the State would forebear the depletion of a portion of the 
Green River and tributary flows to which it is entitled, and instead allow these 
Compact Entitlement Water (the water under Article XV(b) of the Upper 
Colorado River Basin Compact which expressly recognizes each compacting 
state’s rights and powers to regulate within its boundaries the appropriation, use, 
and control of water apportioned and available to the states by the Colorado River 
and Upper Colorado River Basin Compacts) rights to contribute to meeting the 
ESA Recovery Program Requirements in Reaches 1 and 2, thereby assisting 
Reclamation in its obligation under the FGROD.  In exchange, the State would be 
authorized to deplete an equal amount of CRSP project water from FG releases 
throughout the year as water is needed for the State’s Water Right.  On an annual 
basis, the direct flows that would be left in the river and used to meet ESA 
requirements would equal the FG project releases used for depletion by the State 
under the Contract Entitlement Water right.  The State would not make calls for 
releases from FG storage; rather, it would use the CRSP project water as it is 
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released in accordance with the flexibility in Reclamation’s operations under the 
FGROD.  The State and Reclamation acknowledge that the implementation of the 
exchange would remain subject to Reclamation’s Section 7 ESA Recovery 
Program requirements and obligations under the FGROD.  
 
Each water year, the State may deplete up to 72,641 AF (part of the water it 
would have been available to deplete under its Compact Entitlement Water right), 
which instead it would forebear and designate to meet ESA Recovery Program 
Requirements in Reaches 1 and 2.  At present, 13,684 AF of the 72,641 AF has 
been developed.  This water would not be available for exchange of Project water 
until such time that a water right change application is filed on these developed 
portions.   
 
Additional releases may be necessary to meet target flows in Reach 2 as a result 
of depletions under the Proposed Action.  Should Reach 2 target flows not be able 
to be met through FG operations, the State would coordinate with the Recovery 
Program and the USFWS. 
 
The Proposed Action would benefit both Reclamation and the State in multiple 
ways.  First, the State would secure a more reliable water supply for development 
of its apportioned water right under the 1996 Assignment.  The State would not 
need to build a storage facility on the Green River to obtain a more reliable supply 
of water.  The State would be in compliance with the provisions of the 1996 
Assignment.  Reclamation would also benefit from the proposed exchange 
contract through allowing Reclamation to continue to meet ESA Recovery 
Program goals in the Green River, and in part, by monetizing the exchange of 
water on a per AF basis.  Additionally, Reclamation and the State, through the 
proposed contract, establish common ground on the management of the Green 
River, particularly with regard to the 1996 Assignment.  
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Chapter 3  Affected Environment and 
Environmental Consequences 

3.1  Introduction 
This chapter describes the environment that could be affected by the Proposed 
Action.  These impacts are discussed under the following resource issues: 
hydrology; recreation; wetlands, riparian, noxious weeds and vegetation; fish and 
wildlife resources; threatened and endangered species; sensitive species; 
socioeconomics; water rights; cultural resources; paleontology, floodplains; 
geology and soils; Indian Trust Assets (ITAs); environmental justice; wilderness, 
and wild and scenic rivers; system operations; health, safety, air quality and noise; 
and access and transportation.  The present condition or characteristics of each 
resource are discussed first, followed by a discussion of the predicted impacts 
caused by the Proposed Action.  The environmental effects are summarized in 
Section 3.7. 

3.2  Resources Considered and Eliminated from 
Further Analysis 
The following resources were considered but eliminated from further analysis 
because they did not occur in the Project area or because their effect is so minor 
(negligible) that it was discounted. 
 

Table 3-1 
Resources Eliminated from Further Analysis 

 
Resource Rationale for Elimination from Further Analysis 

Wilderness, and Wild 
and Scenic Rivers 

No Wilderness (Act of 1964) or Wild and Scenic 
Rivers (Act of 1968) occur in the project area; 
therefore, there would be no impact to these resources 
from the Proposed Action. 

System Operations No change in operations is being considered in this 
EA.  Reclamation would continue to operate FG 
within the limits set by the FGROD.  Therefore, there 
would be no impact to system operations. 

Health, Safety, Air 
Quality, and Noise 

The Proposed Action does not include construction or 
ground-disturbing actions; consequently, there would 
be no impact to air quality or noise.  FG would 
continue to provide flood control downstream in the 
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Resource Rationale for Elimination from Further Analysis 
Green River, protecting the health and safety of 
residents living downstream.  Therefore, no impact 
would be anticipated on health and safety due to the 
Proposed Action. 

Access and 
Transportation 

The Proposed Action does not propose flows that 
would alter water levels in the Green River beyond 
what is expected based on current management of FG.  
Access to and across the Green River would remain 
the same, as would transportation.  Therefore, the 
Proposed Action would have no impact on Access and 
Transportation. 

3.3  Affected Environment and Environmental 
Consequences 
This chapter describes the affected environment (baseline conditions) and 
environmental consequences (impacts as a result of the Proposed Action) on the 
quality of the human environment that could be impacted by construction and 
operation of the Proposed Action, as described in Chapter 2.  The human 
environment is defined in this study as all of the environmental resources, 
including social and economic conditions occurring in the impact area of 
influence. 

3.3.1 Hydrology 

3.3.1.1 Overview 
Through coordination with the State, Reclamation conducted several hydrologic 
modeling runs using Reclamation’s long-term planning model, Colorado River 
Simulation System (CRSS).  The results of these model runs are being used to 
determine potential impacts on the hydrology of the Colorado River System from 
development of the GRB Ultimate Phase depletions.  These depletions and 
diversions were covered in the FGFEIS, and are being analyzed for the purpose of 
signing Contract No. 17-WC-46-655 for Exchange of Water-Green River Block 
between the United States of America and the State. 
 
The hydrologic modeling provides projections of potential future Colorado River 
System conditions (e.g., reservoir elevations, reservoir releases, river flows) under 
the No Action Alternative scenario for comparison with conditions under the 
Proposed Action Alternative scenario.  Due to uncertainties associated with future 
inflows into the system, multiple simulations were performed for each alternative 
to quantify the uncertainties in future conditions, and the modeling results are 
typically expressed in probabilistic terms.  
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In 2000, the Recovery Program issued the Flow Recommendations (Muth et al. 
2000).  The Flow Recommendations provide the basis for the proposed action 
described and analyzed in the FGFEIS.  The FGROD implements the proposed 
action by modifying the operations of FG Dam, to the extent possible, to assist in 
the recovery of endangered fishes and their critical habitat downstream from the 
dam and, at the same time, maintains and continues all authorized purposes of the 
CRSP.  Table 2.1 in the FGFEIS summarizes the Flow Recommendations and can 
be found in Appendix A of the Hydrology Modeling Technical Report.  The 
FGROD directs Reclamation to operate to achieve, to the extent possible, the 
Flow Recommendations as described in the FGFEIS.   
 
The Flow Recommendations divide the Green River below FG Dam into three 
river reaches.  Reach 1 begins directly below the dam and extends to the 
confluence with the Yampa River (65 river miles).  Reach 2 begins at the Yampa 
River confluence and continues to the White River confluence (99 river miles).  
Reach 3 is between the White River and Colorado River confluences (246 river 
miles) (Muth et. al 2000). 

3.3.1.2 Methodology 
Three alternatives were compared in this analysis for each set of hydrology: (1) 
Upper Basin depletions held constant at 2018 (No Action Alternative or 
basecase); (2) Upper Basin depletions held constant at 2018 levels plus GRB 
depletions (Proposed Action Alternative or GRB depletion scenario); and (3) 
Upper Basin depletions held constant at 2018 levels and GRB depletions plus 
reasonably foreseeable depletions held constant at 2060 levels (cumulative effects 
or full depletion scenario).  In this context, a reasonably foreseeable future 
depletion is one which has state legislation, or a tribal resolution or federal Indian 
water settlement, or a FONSI or ROD.  See the Discussion section of the full 
technical hydrology report (Appendix A) for further discussion and for specific 
CRSS model depletion nodes. 
 
This modeling assumption is different than standard CRSS model runs that are 
used in a long-term basin-wide planning context (e.g., the 2012 Colorado River 
Basin Water Supply and Demand Study (Basin Study)).  The CRSS runs 
performed in a basin-wide planning context typically project that future Upper 
Basin depletions increase throughout the entire model run period.  The model runs 
presented in this report analyze the difference between diverting water out of the 
Green River directly below FG Dam (GRB depletions) and not diverting the 
water.  In this analysis, the State’s total depletions in the GRB and basecase differ 
by the volume of water being diverted below FG Dam.  This modeling approach 
isolates the impact of diverting water out of the Green River and the impact of the 
GRB depletions as compared against the No Action and reasonably foreseeable 
depletions. 

3.3.1.2.1 Future Depletion Scenarios 
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3.3.1.2.1.1 No Action 
Under the No Action Alternative, GRB depletions for this scenario were assumed 
to be zero for the entire model run (2018-2060).  Depletion data for all other 
locations in CRSS were the Upper Colorado River Commission (UCRC) 2007 
depletion and held steady at 2018 levels.   

3.3.1.2.1.2 GRB Alternative 
Under the GRB Action Alternative, the GRB maximum annual depletion is 
58,957 AF.  It was assumed that the GRB depletion location would occur directly 
below FG Dam during the agricultural growing season from July through the end 
of September.  The 2006 FGROD operations remained consistent throughout each 
alternative.  Reclamation made a commitment in the FGROD to maintain Reach 1 
and 2 flow target levels as measured by the U.S. Geological Survey (USGS) 
streamgage on the Green River at Greendale (Reach 1) and the Green River at 
Jensen, Utah (Reach 2).  The GRB depletion maintains FGROD operations and no 
change to operations are made under the GRB alternative.  Releases from FG 
Dam maintain Reach 1 and 2 flow thresholds. 

3.3.1.2.1.3 GRB and Reasonably Foreseeable Alternative 
Under the GRB and Reasonably Foreseeable Alternative, all assumptions from 
the GRB Action Alternative are maintained, with the addition of reasonably 
foreseeable depletions held constant at 2060 levels with all other depletions held 
constant at 2018 depletion levels.  

3.3.1.2.2 Future Inflow Hydrology Scenarios 

3.3.1.2.2.1 Historic Hydrology - Direct Natural Flow (DNF) 
The future hydrology used as input to the model in this scenario consisted of 
samples taken from the historic record of natural flow in the river system over the 
110-year period from 1906 through 2015 from 29 individual inflow points (or 
nodes) on the Colorado River System.  Natural flow is the observed flow adjusted 
for the effects of diversions and the operation of reservoirs upstream of the flow 
gage.  This natural flow record was developed by Reclamation and is used 
extensively in their hydrologic modeling and Environmental Impact Statements.  
In this inflow scenario, the existing historical record of natural flows was used to 
create a number of different future hydrologic sequences using a resampling 
technique known as the Index Sequential Method (ISM).  The ISM provides the 
basis for quantification of the uncertainty and an assessment of the risk with 
respect to future inflows and is based upon the best available measured data.  This 
inflow dataset and methodology was used as the primary inflow scenario in the 
2007 Shortage EIS and one of the inflow scenarios used in the Basin Study.   

3.3.1.2.1.4 Comparing Alternatives 
For comparison purposes, the Action alternatives are compared to the No Action 
Alternative designated as basecase.  The comparisons are made using the DNF 
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future inflow scenarios.  The following variables were evaluated: 
 

o FG pool elevation on April 31st  
o FG elevation ≤ 5,980 ft 
o FG Release and Jensen Flows (January-February) 
o FG Release and Jensen Flows (March) 
o FG Release (April) 
o FG Release and Jensen Flows (July-September) 
o FG Release and Jensen Flows (October-December) 
o Jensen Flows (April-July) 
o Jensen Maximum Annual Flow (April-July) 
o Jensen Sustained 14-Day Duration Flows (April-July) 
o Jensen Flows (August-September) 

3.3.1.3 No Action 
Under the No Action Alternative, Reclamation and the State would not enter into 
an exchange contract.  The State would remain free to develop their apportioned 
water right under the 1996 Assignment without the stability of FG stored water 
being released for this exchange.  There would be no effect to current hydrology 
of the Green River. 

3.3.1.4 Proposed Action 
The Proposed Action would have minimal impacts on hydrology, with potential 
effects occurring mostly in moderately dry to dry years (> 70 percent 
exceedance).  The model isolates the impacts of the GRB depletion against future 
depletions on the Green River.  The modeling shows impacts of the GRB 
depletion are insignificant as compared against both the No Action and the Full 
Depletion scenarios. 
 
Comparing results from various key parameters provides an understanding of the 
difference between the scenarios.  The difference between the No Action and 
implementation of the Proposed Action results in a maximum 6 foot drop in the 
reservoir elevation, an overall indicator of storage impacts. 
 
The FG operations are divided between spring and base flows with transition 
months to accommodate forecast uncertainty and spring inflow volume in March 
and April.  Flows are measured at the release point directly below the dam (Reach 
1) and at the streamgage located on the Green River at Jensen, Utah (Reach 2).  
The flows at Jensen incorporate tributary inflows from the Yampa River.  The FG 
and Jensen releases during the January and February base flow period.  Releases 
from FG in the No Action and GRB depletion scenarios are almost identical.  The 
addition of full depletion scenario causes a decrease in FG elevation that in turn 
decreases base flow releases to increase elevation where flexibility exists in FG 
operations.   
 
March is a transition month where FG releases can be dramatically higher or 
lower than the base flow period from August-February to achieve the May 1 
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elevation drawdown level as evidenced during the low exceedance probabilities 
(higher percentiles) for releases from FG and subsequent Jensen flows.  Releases 
above power plant capacity (4,600 cubic feet per second (cfs)) occur 4 percent of 
the time in all scenarios.  The FG releases and Jensen flows are nearly identical 
between the No Action and GRB depletion scenarios.   
 
Spring peak releases during the month of April are nearly identical under all 
scenarios).   
 
Jensen flows for the April-July period incorporate the unregulated nature of the 
Yampa River with a daily disaggregation algorithm that provides a significant 
range of flows on the Yampa.  Jensen flows are below 5,000 cfs approximately 45 
percent of the time.  Jensen flows in the Proposed Action Alternative are higher 
approximately 5 percent of the time when FG releases are increased in July to 
maintain Reach 2 flows, and are higher than the No Action Alternative.   
 
The FGROD requires meeting a daily maximum of 18,600 cfs 50 percent of the 
time in Reach 2 at Jensen.  The No Action Alternative along with the GRB 
depletion scenario have similar results for the maximum daily flow at Jensen.  
Both scenarios indicate that meeting the daily maximum flow at Jensen at or 
above 18,600 cfs 50 percent of the time is not achievable under historic hydrology 
used in this modeling scenario.  
 
The FGROD commitments also include flows at Jensen to meet or exceed 18,600 
cfs for a duration of 14 days at least 40 percent of the time.  Modeling results in 
Appendix A illustrate the probability of meeting 18,600 cfs for a consecutive 14-
day period, which is a stricter standard than the FGROD that requires 18,600 cfs 
for a cumulative total of 14 days at least 40 percent of the time during the spring 
release period.  Based on the conservative estimate, the modeling indicates that 
Jensen flows would remain at or above 18,600 cfs for a consecutive 14-day period 
approximately 25 percent of the time under all three scenarios.  No difference 
exists between the No Action and Proposed Action Alternatives.  
 
The FG Dam is operated to meet Reach 2 targets by incorporating the Yampa 
River flows and accounting for the GRB depletions total volume averaged daily 
over the July through September period.  Releases from FG under the GRB 
depletion scenario are higher than the No Action Alternative 30 percent of the 
time.  The GRB depletion scenario is higher to maintain Reach 2 flows and 
compensate for higher depletion rates below FG Dam.   
 
The results of FG releases on Reach 2 flows are calculated from the likelihood of 
wet year flows extending into July with the total flows at Jensen approximately 
26,000 cfs at the highest levels.  Targeting the impacts of releases from FG to 
flows at Jensen during lower base flows using Jensen flows for August through 
September indicates that Yampa flows provide a significant portion of Reach 2 
flows with the flows under the No Action and GRB depletions scenarios being 
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similar until approximately 65 percent exceedance level, or 35 percent of the time, 
when the GRB depletion increases releases above the No Action.  The No Action 
scenario has lower flows than the GRB depletion scenario when the minimum 
flow release target from FG Reservoir has essentially been altered to compensate 
for the depletion scenario during drier hydrology. 
 
The GRB depletion ends on September 30, and the remaining months of the year 
are used to increase reservoir storage within the FGROD base flow requirements.  
FG releases are maintained at minimum 800 cfs levels approximately 10 percent 
more time than the No Action Alternative, and are at minimum releases for 25 
percent of the time.  The GRB depletion scenario maintains slightly lower 
releases as compared against the No Action until 45 percent of the time after 
which releases converge with the No Action scenario during October-December. 
 
The impact to Reach 2 Jensen flows for the GRB depletion during October 
through December is negligible, with the addition of Yampa River flows assisting 
overall flows at Jensen.   

3.3.1.5 Cumulative Effects 
Cumulatively, there would not be a significant impact to hydrology based on the 
analysis performed in this EA.  The full depletion scenario, which includes 
reasonably foreseeable depletions, increases the maximum difference in elevation 
at FG Reservoir to 30 feet when compared to the No Action Alternative, at 100 
percent exceedance, yet still within the FGFEIS range that extends to elevation 
5,980 feet.  It is important to remember that this is the worst case scenario—water 
is assumed to be taken below FG Dam in the projected driest year. 
 
The impacts of incorporating full depletion development on the Green River are 
greater than impacts from the GRB depletions.  These impacts are seen 
throughout the graphical results comparing the GRB depletion scenario and 
incorporating the official Upper Colorado River Commission (UCRC) 2060 
reasonably foreseeable depletions on the Green River. 
 
The full depletion scenario extends the minimum base flow duration at the Jensen 
streamgage approximately 10 percent both in the dry and average flow ranges.  
The historic record includes some high precipitation months in January and 
February that are seen in the Jensen flows reaching above 4,500 cfs < 0.01 percent 
of the time. 
 
The full depletion scenario extends minimum releases in March approximately 10 
percent of the time during the drier portion of average flows.  Continued lower 
release levels, albeit not minimum releases, occur an additional 50 percent of the 
time to increase reservoir storage under the full depletion scenario.  The full 
depletion scenario continues to release slightly less in the month of April and 
minimum releases are extended an additional 10 percent of the time. 
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Jensen flows in the Action Alternative and the full depletion scenario are higher 
approximately 5 percent of the time when FG releases are increased in July to 
maintain Reach 2 flows, and are higher than the No Action scenario.   
 
The FGROD requires meeting a daily maximum of 18,600 cfs 50 percent of the 
time.  The No Action and full depletion scenarios have similar results for the 
maximum daily flow at Jensen.  Under all three depletion scenarios analyzed in 
this EA, meeting the daily maximum flow at Jensen at or above 18,600 cfs 50 
percent of the time is not achievable under historic hydrology used in this 
modeling scenario. 
 
The FGROD commitments also include flows at Jensen to meet or exceed 18,600 
cfs for a duration of 14 days at least 40 percent of the time.  Modeling results in 
Appendix A illustrates the probability of meeting 18,600 cfs for a consecutive  
14-day period, which is a stricter standard than the FGROD that requires 18,600 
cfs for a cumulative total of 14 days at least 40 percent of the time during the 
spring release period.  The full depletion scenario indicates slightly lower 
probabilities of meeting this target caused by the increased depletions in the 
system. 
 
The FG Dam is operated to meet Reach 2 targets by incorporating the Yampa 
River flows and accounting for the GRB depletions total volume averaged daily 
over the July through September period.  Under the full depletion scenario, 
releases from FG are higher than the No Action Alternative about 35 percent of 
the time.  The full depletion scenario is higher to maintain Reach 2 flows and 
compensate for higher depletion rates below FG Dam.   
 
The results of FG releases on Reach 2 flows are calculated from the likelihood of 
wet year flows extending into July with the total flows at Jensen approximately 
26,000 cfs at the highest levels.  Targeting the impacts of releases from FG to 
flows at Jensen during lower base flows using flows for August through 
September.  The full depletion scenario remains lower than the No Action to 
increase reservoir storage 30 percent of the time during drier hydrology, at which 
time FG releases increase the full depletion scenario above the basecase.  The No 
Action Alternative has lower flows for the full depletion scenario when the 
minimum flow release target from FG Reservoir has essentially been altered to 
compensate for the depletion scenarios during drier hydrology. 
 
The GRB depletion ends on September 30, and the remaining months of the year 
are used to increase reservoir storage within the FGROD base flow requirements.  
The base flows during the October through December time frame are evaluated 
for Jensen flows.  The FG releases are maintained at minimum 800 cfs levels 
approximately 10 percent more time than the Proposed Action Alternative and are 
at minimum releases an increased 35 percent of the time.  Releases are lower than 
the Proposed Action during the entire October through December period.   
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The impact to Reach 2 Jensen flows for the full depletion scenario during October 
through December is minimal as shown in Figure 15, with the addition of Yampa 
River flows assisting overall flows at Jensen.  The full depletion scenario 
maintains approximately 250 cfs lower flows at Jensen 80 percent of the time. 

3.3.2 Recreation 
Reclamation constructed and currently operates FG Dam.  The FG Reservoir and 
the Green River for approximately 12 miles downstream of the dam comprise the 
Flaming Gorge National Recreation Area (FGNRA) which is managed by the 
Ashley National Forest, U.S. Forest Service (USFS).  Providing recreation 
experiences is one of the primary objectives of the FGNRA.  After exiting the 
FGNRA, the Green River flows across U.S. Bureau of Land Management (BLM) 
and State of Utah lands for approximately 18 miles before entering the USFWS 
managed Browns Park National Wildlife Refuge along the Utah/Colorado border 
30 miles downstream of the dam.  Immediately downstream of the refuge, 
approximately 47 miles downstream of the dam, lies Dinosaur National 
Monument (NM) managed by the U.S. National Park Service (NPS).  The upper 
portion of Dinosaur NM, upstream of the confluence with the Yampa River, is the 
end of Reach 1 of the study area. 
 
The recreation analysis conducted for the 2005 FGFEIS addressed impacts to both 
FG Reservoir and the Green River downstream of FG Dam.  Despite the series of 
Federal and State managed public lands along the river downstream of the dam, 
the analysis focused upon recreation effects within Reach 1 and specifically 
within the FGNRA because that is where the majority of the potentially impacted 
water based recreation occurred.  Visitation at the reservoir far surpasses that of 
the river, representing from 87 to 96 percent of the combined total depending on 
the hydrologic condition.  Power boating/waterskiing and boat fishing on the 
reservoir are the dominant activities accounting for 80 to 90 percent of the 
combined total visitation and nearly 95 percent of visitation on the reservoir.  
Shoreline fishing/trail use, scenic floating, and private boat fishing account for 
most of the visitation on the river.  These three activities, while significant on the 
river given they reflect from 82 to 87 percent of river visitation, account for, at 
most, about 11 percent of the combined total visitation.  Boat camping and 
swimming are relatively minor activities across all conditions.   
 
Relatively little of the river oriented recreation activity within the region (mainly 
scenic floating via raft/kayak, shoreline and boat based fishing, and camping) 
initiates within the 35-mile stretch of the river between the FGNRA and Dinosaur 
NM.  In Dinosaur NM, water-based recreation is dominated by rafting activities.  
Rafting within the monument is managed via a permit system that covers both the 
Green and Yampa Rivers.  If flow conditions deteriorated on the Green River to 
the point of adversely impacting rafting activity, there exists the possibility of 
shifting activity to the Yampa River.  While NPS constrains the total number of 
permits for both commercial and private rafting parties across both rivers to 600 a 
year, and the number of launches from either river to 4 per day, there still exists 
the potential for rafting substitution between the rivers.  In addition, the majority 
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of commercial and private rafting trips are scheduled well ahead of time.  
Commercial rafting operations are popular and early reservations are often 
required since space on these trips tends to fill up quickly.  Private rafting permits 
are limited to one per person annually and must be obtained via a lottery system 
months prior to the actual trip date.   
 
Changes in water-based recreation activity within Reaches 2 and 3 based on the 
FGFEIS alternatives were also assumed to be relatively minor either due to low 
levels of recreation use or the overriding effect of the combined flows from the 
numerous tributaries (e.g., Yampa, Duchesne, White, etc.) as compared to dam 
releases.  Given all of the above, the decision was made to focus the recreation 
visitation and value analysis on water-based effects primarily within the FGNRA.  
 
The Green River portion of the FGNRA is located entirely within Daggett County 
Utah, found in the northeast corner of the state.  The southernmost portions of the 
reservoir are also found within Daggett County.  This part of the reservoir is 
relatively narrow given the water is impounded via a series of canyons.  The 
reservoir widens as one travels northward out of the canyons and toward the 
Utah/Wyoming border.  The Wyoming portion of the reservoir, located entirely 
within Sweetwater County, is relatively wide and extends northward for many 
miles before narrowing at the confluence of the Green and Blacks Fork Rivers. 
Potentially affected recreation facilities within the FGNRA along both the Green 
River and FG Reservoir include the following: 
 
Green River: 
 

1. Boat ramps at the FG Dam spillway and at the Little Hole recreation 
complex 

2. Little Hole National Recreation Trail (from the spillway of FG Dam to 
the Little Hole recreation complex) 

3. Fishing pier at the Little Hole recreation complex 
4. Eighteen riverside campgrounds (7 are on BLM lands outside 

FGNRA) 
 
FG Reservoir: 
 

1. Eleven boat ramps (4 associated with marinas) 
2, Three marinas 
3. Three boat based campgrounds 
4. Four swimming beaches 
5. Cut Through - Horseshoe Canyon Bypass (not evaluated within the 

recreation analysis since it has only minor impacts on recreation use) 
 
While the Green River recreation analysis emphasizes impacts within the upper 
portion of Reach 1, primarily within FGNRA, consideration is also given to 
recreation facilities downstream, all the way to the confluence with the Colorado 
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River.  After passing out of Reach 1 within Dinosaur NM, the Green River flows 
across private lands, State of Utah lands, Federal lands (BLM, USFWS including 
Ouray National Wildlife Refuge), and Ute Indian tribal lands within Reach 2.  
Very few recreational facilities are found in this reach.  Reach 3 of the Green 
River starts at the confluence with the White River and ends at the Colorado 
River.  This long stretch of river includes Ute Indian tribal lands (including 
Desolation Canyon), State of Utah lands (including Green River State Park), 
Federal lands (BLM, NPS including Canyonlands National Park), and private 
lands.  Numerous recreational facilities are located within Reach 3.  The 
following represents a list of recreational facilities found along the Green River 
downstream of FGNRA within Reaches 1, 2, and 3. 
 
Green River – Reach 1 (downstream of FGNRA): 
 
BLM:  

1. Three boat ramps (Indian Crossing, Bridge Hollow, and Swallow 
Canyon) 

2. Twenty campgrounds - Six of these are administered by the USFS for 
BLM  

 
State of Utah:  

3. One boat ramp (Bridge Port Camp) 
4. Five campgrounds (Gorge Creek, Little Davenport, Bridge Port, Elm 

Grove, and Burned Tree) 
 
USFWS (Browns Park NWR):  

5. Two boat ramps (Swinging Bridge, Crook) 
6. Two campgrounds (Swinging Bridge, Crook) 
7. Fishing Pier 

 
NPS (Dinosaur NM): (Note: Facilities located downstream of the Yampa are 
technically Reach 2 (e.g., Split Mountain)) 

8. Three boat ramps (Lodore, Deerlodge, and Split Mountain) 
9. Five riverside campgrounds (Lodore, Deerlodge, Echo Park, Split 

Mountain, and Green River) 
10. One riverside picnic area (Split Mountain) 

 
Green River – Reach 2 (Yampa River to White River): 
 
USFWS (Ouray NWR):  

1. One boat launch site 
 
Green River – Reach 3 (White River to Colorado River): 
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BLM:  
1. Five boat ramps/launch sites (Sand Wash, Swasey’s Beach ramp, 

Nefertiti, Butler Rapid, and Mineral Bottom) 
2. One riverside campground (Swasey’s Beach)  

 
State of Utah (Green River State Park):  

3. One boat ramp 
4. One campground 

 
Private:  

5. One boat launch site (Ruby Ranch) 
 
NPS (Canyonlands N.P.):  

6. Eight campsites 

3.3.2.1 No Action  
The No Action Alternative would have no effect on the recreation activities 
mentioned above.  The FG Dam would continue to operate within the sideboards 
of the FGROD and recreation activities within the study area would continue 
according to historical practice. 
  

3.3.2.2 Proposed Action  
Recreation facilities and activities identified in Section 3.3.2 are assumed to be 
unaffected by the Proposed Action given their historical use across a wide range 
of flow conditions.  Given the degree of planning and financial commitment 
required for rafting trips, there exists a fairly strong incentive to take trips even 
when flow conditions are less than ideal.  To substantiate this discussion, attempts 
were made to model the impact of average monthly flows on rafting visitation 
within Dinosaur NM (see Flaming Gorge FEIS Recreation Visitation and 
Valuation Analysis Technical Appendix A Section 3.1.1.1.2).  Separate models 
were estimated for commercial and private rafting activity.  These models either 
resulted in insignificant flow variables (commercial model) or significant flow 
variables with relatively minor impacts on rafting activity (private model).  As a 
result, the assumption was made that rafting activity within Dinosaur NM would 
not vary substantially with the fluctuations in Green River flows associated with 
the FGFEIS alternatives.  Green River flows under the Proposed Action would 
continue within the sideboards of the FGROD.   

3.3.2.3 Cumulative Effects 
Cumulatively, there would not be a significant impact to recreation associated 
with the Proposed Action based on the analysis performed in the FGFEIS and 
within this EA, specifically Section 3.3.1 Hydrology.  Recreation opportunities 
within the study area are directly tied to the hydrology of the Green River.  The 
hydrologic modeling conducted within this EA shows the full depletion scenario 
would maintain approximately 250 cfs lower flows at Jensen 80 percent of the 
time.  These reduced flows would still meet the minimum flows of 800 cfs at the 
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Greendale and Jensen gages as required in the FGROD and would therefore have 
a negligible effect upon recreation activities within the study area.  Flaming Gorge 
Dam would continue to operate within the sideboards of the FGROD. 
 
The BLM (Vernal Field Office) and USFS have initiated several resource and 
river management plans along the Green River over the past 25 years.  All of 
these efforts appear to have had either a negligible or positive effect on water-
based recreation on or along the river.  None of the plans appear to have impacted 
recreation within the study area in any significant way.  As a result, the 
cumulative effects of the Proposed Action, in conjunction with these past actions 
would be insignificant. 

3.3.3 Wetlands, Riparian, Noxious Weeds, and Vegetation 
Vegetation found along the Green River and affected by river flows is classified 
as riparian and wetland vegetation.  Wetlands are areas that are saturated or 
inundated by surface or subsurface water for at least a few weeks of the year and 
that support vegetation adapted to this saturated condition.  Riverine wetlands 
occur along rivers or moving bodies of water and generally receive seasonal 
pulses of floodwaters that contribute to the saturated condition.  The riparian zone 
is a transition zone between water and upland and is composed of plant species 
that are usually more robust than their upland counterparts and/or are composed 
of different species than those of adjacent areas. 
 
Because much of the Western United States is arid, riparian zones provide the 
moisture and nutrients to support a greater variety of vegetation than upland areas 
that, in turn, support a greater diversity of wildlife.  In addition to providing 
habitat for 75-80 percent of Utah’s wildlife, riparian zones are important for their 
role in water quality improvement, flood control, recreation, and ground water 
recharge and discharge. 
 
The riparian zone of the Green River changes character as the river alternately 
meanders through bedrock-confined canyons and broad valleys.  Narrow canyon 
reaches such as Red Canyon, Lodore, Whirlpool, and lower Labyrinth Canyon 
provide only limited opportunities for plant growth; yet plant communities are 
complex due to the diverse environmental gradients between surface types (pools, 
eddies, gravel bars).  The wider alluvial, unconfined reaches of Browns Park, 
Island Park, and Ouray historically were composed of expansive and highly 
productive riparian plant communities.  Intermediate to the above reach types are 
the confined alluvial reaches such as Echo Park, Grays, Desolation, and Stillwater 
Canyons.  These areas, while still confined within a limited width of valley floor, 
historically also allowed for development of complex riparian zones. 
 
Fremont cottonwood (Populus freemontii) is the dominant tree species along the 
wide alluvial sections of the Green River, while box elder (Acer negundo) is the 
dominant tree of the canyon reaches.  Both species are flood dependent.  
Successful establishment of cottonwood communities depends on spring peak 
flows and associated overbank flooding timed to correspond with seed dispersal.   
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The presence of tamarisk (Tamarix ramosissima) is important to note due to its 
contributions to channel narrowing and stabilization, soil salinity, and 
displacement of native riparian vegetation with accompanying reduction in 
biodiversity.  This invasive shrub flowers and produces seeds throughout summer 
and into fall.  Tamarisk can rapidly colonize bare, moist soils and, once 
established, can tolerate a range of environmental conditions. 
 
Russian olive (Elaeagnus angustifolia) is another invasive plant of concern along 
alluvial reaches of the Green River.  Relative to willow and cottonwood, it is 
drought and shade tolerant at both the seedling and adult stages.  Russian olive 
does not depend on spring flooding and disturbed soils for establishment.  Due to 
these characteristics, it can become the dominant climax community and prevent 
establishment of native vegetation, especially cottonwoods (Shafroth et al., 1995). 

3.3.3.1 No Action  
The No Action Alternative would have no effect on wetlands, riparian, noxious 
weeds, and existing vegetation.  Existing conditions would continue. 

3.3.3.2 Proposed Action  
The Proposed Action Alternative would have little to no impact on existing 
conditions.  Wetlands, either permanent or facultative, require substantial water 
either through inundation or subbing up through the soil.  The hydrology 
modeling (Section 3.3.1) predicted virtually no differences between the No Action 
and Proposed Action during high flow periods that would connect the Green 
River to adjacent wetlands.  Therefore, there would be no effect to wetlands. 
 
Riparian areas would likely be unaffected by implementing the Proposed Action.  
Only small increases (< 300 cfs) during the months of July-September during dry 
years were predicted by the hydrology modeling.  This could have a minimal 
positive impact for some patches of vegetation.  However, it is unlikely there 
would be a benefit to riparian areas on a large scale.  Slightly lower flows (< 250 
cfs difference) would potentially occur in the months of October-December.  This 
again would likely be inconsequential for riparian areas as riparian vegetation has 
senesced by October.  Seed dispersal would be unaffected as well. 
 
Noxious and invasive plant species occur in the Project area.  However, as 
previously discussed for both wetland and riparian resources, the hydrology 
modeling predicted there would nearly no differences during spring high flows 
(scouring events) and only minor differences in river levels (< 300 cfs) in late 
summer or winter.  Therefore, there would be no effect to noxious and invasive 
plant species. 

3.3.3.3 Cumulative Effects 
The cumulative effects of the Proposed Action Alternative with other reasonably 
foreseeable actions would have little to no impact on existing conditions.  
Wetlands, either permanent or facultative, require substantial water either through 
inundation or subbing up through the soil.  The hydrology modeling (Section 
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3.3.1) predicted virtually no differences between all three depletion scenarios 
during high flow periods that would connect the Green River to adjacent 
wetlands.  Therefore, there would be no cumulative effect to wetlands. 
 
Riparian areas would likely be unaffected by implementing the Proposed Action.  
Only small increases (< 300 cfs) during the months of July-September during dry 
years were predicted by the hydrology modeling.  This could have a minimal 
positive impact for some patches of vegetation.  However, it is unlikely there 
would be a benefit to riparian areas on a large scale.  Slightly lower flows (< 250 
cfs difference) would potentially occur in the months of October-March when the 
FG Reservoir is filling.  This again would likely be inconsequential for riparian 
areas as riparian vegetation has senesced by October.  Seed dispersal would be 
unaffected as well. 
 
Noxious and invasive plant species occur in the Project area.  However, as 
previously discussed for both wetland and riparian resources, the hydrology 
modeling predicted there would nearly no differences during spring high flows 
(scouring events) and only minor differences in river levels (< 300 cfs) in late 
summer or winter.  Therefore, there would be no cumulative effect to noxious and 
invasive plant species. 

3.3.4 Fish and Wildlife Resources 

3.3.4.1 Fish Species 
Historically, the Green River in the area of FG was an unregulated, turbid, 
temperate stream that exhibited wide fluctuations in flow (Muth et al. 2000).  
Water temperature ranged from near freezing to greater than 70° F (21° C) 
annually.  The river supported 12 native fish species: humpback chub (Gila 
cypha), bonytail (Gila elegans), Colorado pikeminnow (Ptychocheilus lucius), 
razorback sucker (Xyrauchen texanus), mountain whitefish (Prosopium 
williamsoni), mountain sucker (Catostomus platyrhynchus), mottled sculpin 
(Cottus bairdi), Colorado River cutthroat trout (Oncorhynchus clarki pleuriticus), 
flannelmouth sucker (Catostomus latipinnis), bluehead sucker (Catostomus 
discobolus), roundtail chub (Gila robusta), and speckled dace (Rhinichthys 
osculus).   
 
Four fish species, including mountain whitefish, mountain sucker, mottled 
sculpin, and Colorado River cutthroat trout, were likely only part-time residents in 
the FG area, preferring cooler water temperatures that were found farther 
upstream.  The river warming that occurred naturally would have completely 
precluded their presence by the time the Green River reached its confluence with 
the Yampa River.  From that confluence downstream, the remaining eight warm 
water species (humpback chub, bonytail, Colorado pikeminnow, razorback 
sucker, flannelmouth sucker, bluehead sucker, roundtail chub, and speckled dace) 
comprised the entire fish community.  These eight species were historically found 
throughout the Green River and the lower reaches of its tributaries: the Yampa, 
White, Duchesne, Price, and San Rafael rivers. 
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Impacts to the four endangered fishes (razorback sucker, bonytail, humpback 
chub, and Colorado pikeminnow) are addressed in Section 3.3.5 of this EA.  The 
mountain sucker and Colorado River cutthroat trout are not protected under the 
ESA, but are species of concern in Colorado.  The flannelmouth sucker, bluehead 
sucker, and roundtail chub are state sensitive species in Utah.  These five species 
are included in the discussion of state sensitive species in Section 3.3.6 of this 
EA.   
 
Earliest impacts to the Green River system came in two forms: alterations of the 
physical environment (channelization, diking, and pollution) and the introduction 
of nonnative species.  The first major diversion structure placed in the main 
channel of the Green River was at Tusher Wash, near the town of Green River, 
Utah, in 1906 (Cavalli 2000).  Tusher Wash Dam remained the only significant 
barrier to warm water fish movement and the most significant form of river 
regulation on the Green River until the construction of FG Dam in 1962. 
 
By the early 1900s, nonnative fish populations—in particular, channel catfish 
(Ictalurus punctatus)—had become established in the main stem Colorado River.  
Since that time, a total of 25 nonnative species representing 9 families has been 
introduced into the Green River and its tributaries.  Nonnative fishes now 
dominate the fish community of the entire Colorado River System and are 
believed to contribute to reductions in the distribution and abundance of native 
species through competition and predation (Carlson and Muth 1989). 
 
Common nonnative fishes that occur along the reaches of the Green River are 
trout (rainbow (Oncorhynchus mykiss), brown (Salmo trutta), and others), 
common carp, channel catfish, smallmouth bass, and a group of minnows (red 
shiner (Cyprinella lutrensis), fathead minnow (Pimephales promelas), sand shiner 
(Notropis stramineus), and redside shiner (Richardsonius balteatus)).   
 
The first known nonnative trout introduced to the Green River tailwater were 
18,900 catchable-sized rainbow trout stocked in 1963, and brown trout were first 
stocked in 1965.  Initial plants of Yellowstone and Snake River cutthroat trout 
occurred in 1967 and 1971, respectively, and brook trout were first stocked in the 
tailwater in 1970. 
 
Common carp (introduced to Green River in late 19th century; Nico et al. 2018) 
prefer sheltered areas with an abundance of aquatic vegetation in warm water 
lakes, reservoirs, and rivers.  The adults are opportunistic feeders that are able to 
utilize any available food source (Sigler 1958).  Carp typically spawn in flooded 
vegetation during the months of May and June in temperate climates.  Carp are 
tolerant of a wide range of temperatures, but production is highly correlated with 
the number of days greater than 20 °C (68 ºF) (Backiel and Stegman 1968). 
 
Channel catfish (introduced in the late 19th century; Fuller and Neilson 2018) 
prefer warmer water with a diversity of water velocities, depths, and structural 
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features that provide cover and feeding areas.  Channel catfish spawn in late 
spring and early summer (generally late May through mid-July) when 
temperatures reach about 21 °C (70 ºF) (Pflieger 1975).  The optimal temperature 
range for adult channel catfish growth is 26 to 29 °C (79–84 ºF) (Chen 1976), and 
growth is poor at temperatures less than 21 °C (70 ºF) (Andrews and Stickney 
1972). 
 
Smallmouth bass (introduced around 1912-1914; Fuller et al. 2018) occur in the 
reservoir as well as the Green River and become more abundant farther 
downstream.  These fish are not native to the Green River and pose a threat to 
endangered fish species.  They prey on native species, especially young.  They 
also compete with native fishes for food and cover.  Smallmouth bass inhabit 
streams and rivers with gradients ranging from 1.2 to 7.6 meters (4–25 feet) per 
mile (Funk and Pflieger 1975).  The gradient through Lodore Canyon averages 
4.6 meters (15.3 feet) per mile. 
 
There are several minnows that occur within the reservoir and Green River that 
can attain an adult size of 2.5 cm (1 inch) in their first year and attain maximum 
sizes of only 5 to 7.5 cm (2 to 3 inches) throughout the course of their 2 to 3-year 
life span.  They are all capable of spawning numerous times in a single spawning 
season, and each species has the potential to become extremely abundant given 
specific conditions and limited predation.  The redside shiner prefers cool water 
and is found in a variety of habitats.  Red shiner, fathead minnow, and sand shiner 
all prefer warmer water and low velocity habitats and are tolerant of high 
turbidities.  They are commonly found in those habitats used by the young of 
native fish species. 

3.3.4.1.1 No Action 
The effect of the No Action Alternative would be similar to existing conditions, as 
the State would remain free to develop their assigned water right using accretion 
flows.  The FG Dam would continue to operate consistent with the FGROD. 

3.3.4.1.2 Proposed Action 
The Proposed Action Alternative would have no effect on the non-listed fish 
populations occurring in the Green River below the FG dam.  The nonnative 
fishes are well adapted opportunists and the native fishes are even better adapted 
to typical riverine conditions, including variable flows.  The potential for slight 
deviation from No Action flows would not be significant enough for the Proposed 
Action to cause any effects to the non-listed fishes. 

3.3.4.1.3 Cumulative Effects 
After reviewing the current status of the Green River fishery, the environmental 
baseline for the action area, the effects of the Proposed Action, and the 
cumulative effects, the Project would not reduce the reproduction, numbers, or 
distribution of the Green River fishes or reduce their habitat. 
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The Reasonably Foreseeable Alternative would not result in any direct or indirect 
impacts to the fish community.  There would be no impact to the fish habitat 
within the Green River as the riverine habitat is not only capable of persisting 
with variable flows, but relies on them to maintain a healthy river ecosystem.   

3.3.4.2 Terrestrial Species  
The Green River provides free water and supports a variety of riparian vegetation 
used as foraging, breeding, and/or migratory habitat for a variety of terrestrial 
species.  The riparian vegetation also supplies food and cover for insects 
emerging from the river, as well as its own invertebrate populations and their 
terrestrial predators.  These insect and invertebrate populations, in turn, provide 
food for numerous terrestrial species.  The drier habitat around the riparian and 
wetland areas adds to the diversity of terrestrial species.   
 
Many species of amphibians and reptiles inhabit the river corridor.  Most of these 
animals use both upland and riparian sites.  The river is a source of abundant 
invertebrate food for these species.  Cliff faces above the river provide escape and 
resting habitat for reptiles.  The zone of fluctuating water level is an important 
foraging area for reptiles and amphibians.  
 
The Green River provides various types of habitats that support numerous species 
of smaller mammals including; beaver (Castor Canadensis), ringtail (Bassariscus 
astutus), northern river otter (Lutra canadensis), raccoons (Procyon lotor), and 
muskrats (Ondatra zibethicus).  Along the river there are adjacent stands of 
cottonwoods (Populus sp.), willows (Salix sp.), squawbrush (Rhus trilobata), and 
tamarisk (Tamarix sp.) that provides cover for cottontails (Sylvilagus auduboni), 
bobcats (Felis rufus), and porcupines (Erethizon dorsatum). 
 
Several species of game mammals, including mule deer (Odocoileus hemionus), 
elk (Cervus canadensis nelsoni), moose (Alces alces), pronghorn (Antilocapra 
americana), and bighorn sheep (Ovis canadensis), occur along the Green River 
corridor above and below FG Dam (BLM, 1990; Schnurr, 1992).  All of these 
species use riparian habitats as foraging and watering areas but are not restricted 
to riparian areas at any time of the year.  Mule deer, elk, and pronghorn range 
widely throughout this portion of Utah and Colorado but move toward the river in 
the fall and use the river valley as wintering range.  Mule deer occur along the 
river throughout the year and are the most abundant game mammal in the area. 

3.3.4.2.1 No Action 
Under the No Action Alternative, there would be no new effects to terrestrial 
species.  The FG operations would maintain river flows within the operational 
parameters that were established in the FGFEIS.  Under this alternative, existing 
conditions would continue.  
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3.3.4.2.2 Proposed Action 
The hydrologic models (Patno 2018) show that flows at the Jensen streamgage 
and releases from FG would not deviate considerably from the current seasonal 
releases and flows in the No Action Alternative which were established by the 
FGFEIS.  On the Green River, terrestrial species would be more likely to be 
affected by higher than average flows or flooding events that could loss of 
foraging and habitat resources than flows that stay within the main channel of the 
river.  The highest flows in the Green River are in the spring months.  Terrestrial 
species populations would not be expected to change because they would still 
have access to, or the extent of, the cover, food, water, and habitat resources 
available to them that currently exist.  Terrestrial species using the riparian areas 
of the river are mobile and would move in response to river flow fluctuations. 
 
The hydrologic model (Patno 2018, Figure 8 (a)) predicted that FG releases would 
remain within the same range as current levels under the Proposed Action.  The 
Proposed Action does not include a change in operations of FG Dam as outlined 
in the FGROD; therefore, there would be no new effect to terrestrial species.  
Under the Proposed Action, flows from April to July may slightly increase during 
extremely dry years (Patno 2018, Figure 8.b.).  Late summer flows (Patno 2018, 
Figures 11-13) could increase by about 300 cfs above 70 percent exceedance and 
are still very low compared to normal spring flows.  At these flows, the difference 
in 300 cfs at the Jensen gauge is less than 0.13 meters (5 inches) in height.  
Therefore, the Proposed Action Alternative should result in no considerable 
change to high Green River flows and no new effects to terrestrial species.  The 
project would have no adverse effects on terrestrial species. 

3.3.4.2.3 Cumulative Effects 
On the Green River, effects to terrestrial species could be caused by higher than 
average flows or flooding events that could reduce available foraging or habitat 
resources that exists along the banks of the river.  The hydrologic model (Patno 
2018) shows that the GRB plus reasonably foreseeable depletions would typically 
result in slightly lower Green River flows than those under the No Action or 
Proposed Action Alternatives.  As with the Proposed Action, April to July flows 
may slightly increase during extremely dry years (Patno 2018, Figure 8.b.) and 
late summer flows (Patno 2018, Figures 11-13) could increase by about 300-400 
cfs during very dry years.  However, these flows are still very low compared to 
spring flows.  The difference in flow at the Jensen gauge is less than five inches in 
height.  Stream flows under the reasonably foreseeable depletion scenario are still 
within the parameters of the No Action Alternative (FGROD) and would have no 
new impacts on terrestrial species. 

3.3.4.3 Avian Species 
The Green River provides important breeding, nesting, migration, and wintering 
habitat for numerous waterfowl, shorebirds, and water bird species (Aldrich, 
1992).  Hawks, falcons, and many species of songbirds are also commonly found 



30 

using the river.  Bald eagles (Haliaeetus leucocephalus) winter along the Green 
River.   
 
Waterfowl species that commonly breed along the Green River corridor include 
Canada goose (Branta canadensis), mallard (Anas platyrhynchos), common 
merganser (Mergus merganser), gadwall (Anus strepera), green-winged teal 
(Anus crecca), and redhead (Anthya americana).  In addition to these species, 
American widgeon (Anus americana), common goldeneye (Bucephala clangula), 
and American coot (Fulica americana) are common during migration or winter.  
Waterfowl use large eddies and riparian communities associated with them as 
nesting and brood habitat.  They use ice-free areas of the river during the winter. 
 
The shorebirds and water birds commonly using the Green River and associated 
wetlands include the pied-billed grebe (Podilymbus podiceps), eared grebe 
(Podiceps nigricollis), western grebe (Aechmophorus occidentalis), Clark’s 
grebes (Aechmorphorus clarkia), double-crested cormorant (Phalacrocorax 
auritus), great blue heron, snowy egret (Egretta thula), black-crowned night-
heron (Nycticorax nycticorax), white-faced ibis (Plegadis chihi), American bittern 
(Botaurus lentiginosus), mallard, gadwall, northern pintail (Anus acuta), redhead, 
common merganser, ruddy duck (Oxyura jamaicensis), American widgeon, 
Virginia rail (Rallus limicola), black-necked stilt (Himantopus mexicanus), 
American avocet (Recurvirostra americana), Wilson’s phalarope (Phalaropus 
tricolor), Forster’s tern (Sterna forsteri), black tern (Chlidonias niger), greater 
yellowlegs (Tringa melanoleuca), lesser yellowlegs (Tringa flavipes), willet 
(Catoptrophorus semipalmatus), killdeer, and all three species of teal.  
 
Species occupying the shrublands, grasslands, and riparian habitats near the river 
include the northern harrier (Circus cyaneus), burrowing owl (Athene 
cunicularia), ring-necked pheasant (Phasianus colchicus), Say’s phoebe 
(Sayornis saya), western kingbird (Tyrannus verticalis) eastern kingbirds 
(Tyrannus tyrannus), horned lark (Eremophila alpestris), loggerhead shrike 
(Lanius ludovicianus), sage thrasher (Oreoscoptes montanus) (uncommon), 
vesper sparrow (Pooecetes gramineus), lark sparrow (Chondestes grammacus), 
and sage sparrow (Amphispiza belli), lazuli bunting (Passerina amoena), 
mourning dove (Zenaida macroura), yellow-billed cuckoo (Coccyzus 
americanus), Lewis’s woodpecker (Melanerpes lewis), downy woodpecker 
(Picoides pubescens), hairy woodpecker (Picoides villosus), northern flicker 
(Colaptes auratus), black-capped chickadee (Poecile atricapillus), house wren 
(Troglodytes aedon), warbling vireo (Vireo gilvus), yellow warbler (Dendroica 
petechia), yellow-breasted chat (Iicteria virens), spotted towhee (Pipilo 
maculatus), northern oriole (Icterus galbula), marsh wren (Cistothorus palustris), 
and the yellow-headed blackbird (Xanthocephalus xanthocephalis). 
 
Canada geese are particularly susceptible to changes in flow on the Green River 
(Holden, 1992; Aldrich, 1992).  Islands and sandbars with low vegetation (e.g., 
grasses and forbs) are important nesting habitat for this species, and Browns Park 
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is the most important nesting area for Canada geese in the area (Schnurr, 1992).  
Most nesting occurs from March 15 to May 15.  Great blue heron (Ardea 
herodias), spotted sandpiper (Actitis macularia), and killdeer (Charadrius 
vociferous) forage along shoreline and riparian habitats during the breeding 
season (Bogan et al., 1983).  The great blue heron uses large trees (e.g., 
cottonwood) as nesting and roosting sites along the river.  Killdeer and spotted 
sandpiper nest on the ground above the water line. 

3.3.4.3.1 No Action  
Under the No Action Alternative, there would be no new effects to avian species.  
FG operations would maintain river flows within the operational parameters that 
were established in the FGFEIS.  Under this alternative, existing conditions would 
continue. 

3.3.4.3.2 Proposed Action  
The hydrologic models (Patno 2018) show that flows at the Jensen streamgage 
and releases from FG would not deviate considerably from the current seasonal 
releases and flows in the No Action Alternative which were established by the 
FGFEIS.  On the Green River, terrestrial species would be more likely to be 
affected by higher than average flows or flooding events that could loss of 
foraging and habitat resources than flows that stay within the main channel of the 
river.  The highest flows in the Green River are in the spring months.  Terrestrial 
species populations would not be expected to change because they would still 
have access to, or the extent of, the cover, food, water, and habitat resources 
available to them that currently exist.  Avian species populations would not be 
expected to change because they would still have access to, or the extent of, the 
foraging, breeding, nesting, and other habitat resources available to them 
currently. 
 
The hydrologic model (Patno 2018, Figure 8 (a)) predicted that FG releases would 
remain within the same range as current levels under the Proposed Action.  The 
Proposed Action does not include a change in operations of FG Dam as outlined 
in the FGROD; therefore, there would be no new effect to avian species.  Under 
the Proposed Action, flows from April to July may slightly increase during 
extremely dry years (Patno 2018, Figure 8.b.).  Late summer flows (Patno 2018, 
Figures 11-13) could increase by about 300 cfs above 70 percent exceedance and 
are still very low compared to normal spring flows.  At these flows, the difference 
in 300 cfs at the Jensen gauge is less than 0.13 meters (5 inches) in height.  
Therefore, the Proposed Action Alternative should result in no considerable 
change to high Green River flows and no new effects to avian species.  The 
project would have no adverse effects on avian species. 

3.3.4.3.3 Cumulative Effects 
On the Green River, effects to avian species could be caused by higher than 
average flows or flooding events that could impact nesting opportunities and 
potentially reduce available foraging or habitat resources that exists along the 
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banks of the river.  The hydrologic model (Patno 2018) shows that the GRB plus 
reasonably foreseeable depletions would typically result in slightly lower Green 
River flows than those under the No Action or Proposed Action Alternatives.  As 
with the Proposed Action, April to July flows may slightly increase during 
extremely dry years (Patno 2018, Figure 8.b.) and late summer flows (Patno 2018, 
Figures 11-13) could increase by about 300-400 cfs during very dry years.  
However, these flows are still very low compared to spring flows.  The difference 
in flow at the Jensen gauge is less than 0.13 meters (5 inches) in height.  Stream 
flows under the reasonably foreseeable depletion scenario are still within the 
parameters of the No Action Alternative (FGROD) and would have no new 
impacts on avian species. 

3.3.5 Threatened and Endangered Species 
The USFWS IPaC report listed three mammals, five birds, five fish, and eight 
plants as protected or proposed to be protected under the ESA (see Table 3-2). 
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Table 3-2 
Species List from USFWS IPaC Report 

 

3.3.5.1 Mammals 
Three mammals were listed in the IPaC Report: black-footed ferret, Canada lynx, 
and North American wolverine.  Reclamation determined the Proposed Action 
would have no effect on these three species, as described in the following 
sections. 
 

Species Scientific Name Listing Status Designated Critical 
Habitat in Action Area 

Occurrence in Action Area 

Black-footed Ferret Mustela nigripes Experimental 
Population, Non-
Essential 

None Designated Does not occur in the Project 
area. 

Canada Lynx Lynx canadensis Threatened None within Action Area Does not occur in the Project 
area. 

North American 
Wolverine 

Gulo gulo luscus Proposed 
Threatened 

None Designated Does not occur in the Project 
area. 

California Condor Gymnogyps 
californianus 

Endangered None within Action Area Does not occur in the Project 
area. 

California Condor Gymnogyps 
californianus 

Experimental 
Population, Non-
Essential 

None Designated Does not occur in the Project 
area. 

Gunnison Sage-grouse Centrocercus minimus Threatened None within the Action 
Area 

Does not occur in the Project 
area. 

Mexican Spotted Owl Strix occidentalis lucida Threatened Action Area Overlaps 
Designated Critical Habitat 

May occur in the Project area. 

Southwestern Willow 
Flycatcher 

Empidonax traillii 
extimus 

Endangered None within the Action 
Area 

May occur in the Project area. 

Yellow-billed Cuckoo Coccyzus americanus Threatened Action Area Overlaps 
Proposed Critical Habitat 

Occurs in the Project area. 

Greenback Cutthroat 
Trout 

Oncorhynchus clarki 
stomias 

Threatened None Designated Does not occur in the Project 
area. 

Bonytail Chub Gila elegans Endangered Action Area Overlaps 
Designated Critical Habitat 

Occurs in the Project area. 

Colorado Pikeminnow Ptychocheilus lucius Endangered Action Area Overlaps 
Designated Critical Habitat 

Occurs in the Project area. 

Humpback Chub Gila cypha Endangered Action Area Overlaps 
Designated Critical Habitat 

Occurs in the Project area. 

Razorback Sucker Xyrauchen texanus Endangered Action Area Overlaps 
Designated Critical Habitat 

Occurs in the Project area. 

Barneby Reed-mustard Schoenocrambe 
barnebyi 

Endangered None Designated Does not occur in the Project 
area. 

Clay Reed-mustard Schoenocrambe 
argillacea 

Threatened None Designated Does not occur in the Project 
area. 

Jones Cycladenia Cycladenia humilis var. 
jonesii 

Threatened None Designated Does not occur in the Project 
area. 

Navajo Sedge Carex specuicola Threatened None within Action Area Does not occur in the Project 
area. 

Pariette Cactus Sclerocactus 
brevispinus 

Threatened None Designated Does not occur in the Project 
area. 

Shrubby Reed-mustard Schoenocrambe 
suffrutescens 

Endangered None Designated Does not occur in the Project 
area. 

Uinta Basin Hookless 
Cactus 

Sclerocactus 
wetlandicus 

Threatened None Designated Does not occur in the Project 
area. 

Ute Ladies’-tresses Sprianthes diluvialis Threatened None Designated May occur in the Project area. 
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Black-footed Ferret 
The black-footed ferret is a medium-sized member of the Mustelidae family 
typically weighing 0.6 to 1.1 kg (1.4 to 2.5 pounds (lbs)) and measuring 48 to 61 
cm (19 to 24 inches) in total length.  Black-footed ferrets prey primarily on prairie 
dogs and use their burrows for shelter and denning (Henderson et al. 1969, 
Hillman and Linder 1973, Forrest et al. 1985, Biggins 2006).  Though the black-
footed ferret may occur in upland areas near the action area, its habitat does not 
occur in the action area.  Therefore, the Proposed Action would have no effect on 
the black-footed ferret. 
 
Canada Lynx 
The Canada lynx is a medium-sized cat with long legs, large, well-furred paws, 
long tufts on the ears, and a short, black-tipped tail.  Lynx habitat can generally be 
described as moist boreal forests that have cold, snowy winters and a high-density 
snowshoe hare prey base.  The predominant vegetation of boreal forest is conifer 
trees, primarily species of spruce (Picea spp.) and fir (Abies spp.).  This habitat 
does not occur in the action area.  Therefore, the Proposed Action would have no 
effect on the Canada lynx. 
 
North American Wolverine 
The North American wolverine is the largest terrestrial member of the family 
Mustelidae, with adult males weighing 12 to 18 kg (26 to 40 lbs) and adult 
females weighing 8 to 12 kg (17 to 26 lbs) (Banci 1994).  Wolverines do not 
appear to specialize on specific vegetation or geological habitat aspects, but 
instead select areas that are cold and receive enough winter precipitation to 
reliably maintain deep persistent snow late into the warm season (Copeland et al. 
2010).  The requirement of cold, snowy conditions means that, in the southern 
portion of the species range where ambient temperatures are warmest, wolverine 
distribution is restricted to high elevations.  This habitat does not occur in the 
action area.  Therefore, the Proposed Action would have no effect on the North 
American wolverine. 

3.3.5.2 Birds 
Five species of birds were included in the IPaC Report: California condor, 
Gunnison sage-grouse, Mexican spotted owl, southwestern willow flycatcher, and 
yellow-billed cuckoo.  A no effect determination was made for each of these 
species based on either a lack of suitable habitat or no measurable change to 
vegetation along the Green River. 
 
California Condor 
The California condor is the largest bird in North America.  They are huge and 
unmistakable.  Nest sites are located in cavities in cliffs, in large rock outcrops, or 
in large trees.  Foraging occurs mostly in grasslands, including potreros within 
chaparral areas, or in oak savannahs.  The California condor is classified as 
experimental, non-essential population in Utah.  In 2014, a nesting pair of 
California condors hatched a chick in Zion National Park in southwestern Utah.  
The Green River does not support the type of habitat necessary for California 
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condors.  Therefore, the Proposed Action would have no effect on the California 
condor. 
 
Gunnison Sage-grouse 
The Gunnison sage-grouse is an upland game bird in the Galliformes family.  Its 
current range includes southwestern Colorado and a small portion of southeast 
Utah.  The Gunnison sage-grouse is a sagebrush (Artemisia spp.) obligate, 
requiring access to large tracts of sagebrush year-round.  This habitat does not 
occur in the action area.  Therefore, the Proposed Action would have no effect on 
the Gunnison sage-grouse. 
 
Mexican Spotted Owl 
Spotted owls are residents of old-growth or mature forests that possess complex 
structural components (uneven aged stands, high canopy closure, multi-storied 
levels, high tree density).  Canyons with riparian or conifer communities are also 
important components.  The Green River does not support old-growth forests.  
The Green River does wind through canyons, especially in Reach 3, which could 
provide nesting or roosting habitat.  However, riparian communities are 
uncommon in stretches with steep canyon walls.  Further, the riparian 
communities are unlikely to be affected by the Proposed Action (see Section 3.3.3 
of this EA).  Therefore, the Proposed Action would have no effect on the Mexican 
spotted owl or its designated critical habitat. 
 
Southwestern Willow Flycatcher 
The Southwestern willow flycatcher is a small passerine, usually less than 6 
inches in length, including the tail.  For nesting, it requires dense riparian habitats 
(cottonwood/willow and tamarisk vegetation) with microclimatic conditions 
dictated by the local surroundings.  Saturated soils, standing water, or nearby 
streams, pools, or ciénegas are a component of nesting habitat that also influences 
the microclimate and density vegetation component.  Habitat not suitable for 
nesting may be used for migration and foraging.  Riparian habitats along the 
Green River would not be expected to dramatically change under the Proposed 
Action.  Therefore, the Proposed Action would have no effect on the 
Southwestern willow flycatcher. 
 
Yellow-billed Cuckoo 
Yellow-billed cuckoos use wooded habitat with dense cover and water nearby, 
including woodlands with low, scrubby, vegetation, overgrown orchards, 
abandoned farmland, and dense thickets along streams and marshes.  In the 
Midwest, cuckoos can be found in shrublands of mixed willow and dogwood, and 
in dense stands of small trees such as American elm.  In the central and eastern 
U.S., the yellow-billed cuckoo nests in oaks, beech, hawthorn, and ash.  In the 
West, nests are often placed in willows along streams and rivers, with nearby 
cottonwoods serving as foraging sites.  Yellow-billed cuckoo are known to use 
habitat along the Green River, and the proposed critical habitat overlaps the action 
area.  However, because there would be no measurable change to vegetation along 
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the Green River, the Proposed Action would have no effect on the yellow-billed 
cuckoo. 

3.3.5.3 Fish 
Five fishes were listed on the IPaC Report (Colorado pikeminnow, humpback 
chub, razorback sucker, bonytail, greenback cutthroat trout [Oncorhynchus clarki 
stomias]).  However, the only known greenback cutthroat trout population found 
in Utah occurs in a 1.2 mile stretch of Beaver Creek, east of the La Sal mountains.  
Because all known populations occur outside the Action Area, they have been 
removed from consideration for the Project.  A “no effect” determination was 
made for the other four federally-listed fish species. 
 
The four listed fish species are adapted to a hydrologic cycle characterized by 
large spring peaks of snowmelt runoff and low, relatively stable base flows (U.S. 
Fish and Wildlife Service 2002b).  High spring flows maintain channel and 
habitat diversity, flush sediments from spawning areas, rejuvenate food 
production, form gravel and cobble deposits used for spawning, and rejuvenate 
backwater nursery habitats (U.S. Fish and Wildlife Service 2002b). 
 
Colorado Pikeminnow 
The Colorado pikeminnow was first included in the List of Endangered Species 
issued by the Office of Endangered Species on March 11, 1967, and subsequently 
received protection under the Endangered Species Act of 1973.  Critical habitat 
was designated on March 21, 1994, and includes the entire Green River 
downstream from Reach 1.  Threats to the species include streamflow regulation, 
habitat modification, competition with and predation by nonnative fish species, 
and pesticides and pollutants (U.S. Fish and Wildlife Service 2002b). 
 
This large, predatory fish is widely distributed throughout the Upper Colorado 
River Basin, and recent estimates of abundance indicate the population in the 
Green River subbasin is on the rise (McAda 2002).  Adult habitat includes deep, 
low velocity runs, pools, eddies, and seasonally flooded lowland habitats.  
Pikeminnow display fidelity to natal spawning areas, of which there are few in the 
Green River subbasin; one is located on the lower Yampa River, and one is 
located on the Green River in Gray Canyon.  Pikeminnow migrate to those 
spawning areas during the spring, coinciding with the descending limb of the 
hydrograph as river temperatures warm in excess of 18 °C (62 ºF).  Spawning 
occurs after spring runoff at water temperatures typically between 18 and 23 °C 
(64 and 73 ºF); however, there are accounts of spawning at cooler temperatures 
[61 ºF (16 ºC)] (Bestgen et al. 1998). 
 
The largest, most productive and most robust population of Colorado pikeminnow 
occurs in the mainstem Green River (combining the lower Green River, 
Desolation/Gray Canyon, and middle Green River populations).  Colorado 
pikeminnow spawn in two principal sites: Gray Canyon in the lower Green River, 
and the lower Yampa River (U.S. Fish and Wildlife Service 2002b).  Bestgen et 
al. (2016) recognized that the mechanism driving frequency and strength of 
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recruitment events was likely the strength of age-0 Colorado pikeminnow 
production in backwater nursery habitats.  Researchers are particularly concerned 
with what appears to be very weak age-0 representation in the Middle Green 
reach (1994 through 2008) and in the lower Colorado River (2001 through 2008).  
Bestgen and Hill (2016) reviewed fall densities of age-0 Colorado pikeminnow 
collected in the middle and lower Green River that date back to 1979.  They 
compared those densities to August and September base flows and discovered that 
declines in summer base flow magnitude were correlated with declining densities 
of age-0 Colorado pikeminnow in both reaches. 
 
Throughout most of the year, juvenile, subadult, and adult Colorado pikeminnow 
use relatively deep, low-velocity eddies, pools, and runs that occur in near-shore 
areas of main river channels (multiple references in U.S. Fish and Wildlife 
Service 2002b).  Adults require pools, deep runs, and eddy habitats maintained by 
high spring flows.  In spring, however, adults use floodplain habitats, flooded 
tributary mouths, flooded side canyons, and eddies that are available only during 
high flows (multiple references in U.S. Fish and Wildlife Service 2002b).  Newly 
hatched larval fish drift downstream to backwaters in sandy, alluvial regions, 
where they remain through most of their first year of life (multiple references in 
U.S. Fish and Wildlife Service 2002b).  Because of their mobility and 
environmental tolerances, adult Colorado pikeminnow are more widely 
distributed than other life stages. 
 
Humpback Chub 
The humpback chub was first included in the List of Endangered Species issued 
by the Office of Endangered Species on March 11, 1967, and received protection 
as endangered under the Endangered Species Act of 1973.  Critical habitat was 
designated on March 21, 1994, and included stretches of the Yampa, Colorado, 
and Green Rivers in the Upper Colorado River Basin.  The canyon-bound reaches 
of the Green River between its confluence with the Yampa and Colorado Rivers 
(Reaches 2 and 3) were designated.  Threats to the species include streamflow 
regulation, habitat modification, predation by nonnative fish species, parasitism, 
hybridization with other native chubs, and pesticides and pollutants (U.S. Fish and 
Wildlife Service 2002c).  This species is highly adapted to life in canyon 
environments.  Adult habitat includes deep pools and shoreline eddies in the 
warmer portions of the main channel.   
 
Specific physical spawning requirements are less understood for this species than 
other native Colorado River fishes.  Humpback chub do not display spawning 
migrations and appear to complete their life cycle within the confines of relatively 
short stretches of canyon bound river.  Drift of humpback chub larvae is less 
extensive than for Colorado pikeminnow.  Spawning coincides with the spring 
runoff and typically occurs very soon after the peak when main channel 
temperatures warm in excess of 17 °C (62 ºF) (Chart and Lentsch 1999; Tyus and 
Karp, 1989; Valdez and Clemmer, 1982).  The majority of spawning occurs when 
temperatures range from 16 to 22 ºC (61 to 72 ºF) (U.S. Fish and Wildlife Service 
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2002c).  Unlike larvae of other Colorado River fishes (e.g., Colorado pikeminnow 
and razorback sucker), larval humpback chub show no evidence of long-distance 
drift (Robinson et al. 1998).  Young occupy warm, low velocity shoreline habitats 
but appear less specific in their nursery habitat selection than pikeminnow (Chart 
and Lentsch 1999). 
 
Five wild populations of humpback chub inhabit canyon-bound sections of the 
Colorado, Green, and Yampa Rivers: Yampa Canyon; Desolation and Gray 
Canyons; Cataract Canyon; Black Rocks; and Westwater Canyon.  Preliminary 
population estimates in 2002 approximate 2,000 to 5,000 humpback chub in 
Westwater Canyon, 1,500 in Desolation/Gray Canyons, and 500 in Cataract 
Canyon (U.S. Fish and Wildlife Service 2002c). 
 
Unlike Colorado pikeminnow and razorback sucker (see below), humpback chub 
show high site fidelity for canyon-bound reaches of main stem rivers.  Past 
captures of adults were associated with large boulders and steep cliffs.  
Reproductive habitat is not defined because although humpback chub are believed 
to broadcast eggs over mid-channel cobble and gravel bars, spawning in the wild 
has not been observed for this species.  It is believed that upon emergence from 
spawning gravels, humpback chub larvae remain in the vicinity of bottom 
surfaces near spawning areas.  As larval fish mature, backwaters, eddies, and runs 
were reported as common capture locations for young-of-year (YOY) humpback 
chub. 
 
Razorback Sucker 
The razorback sucker was federally listed as endangered on October 23, 1991, 
with critical habitat designated March 21, 1994.  The entire Green River from its 
confluence with the Yampa River downstream to its confluence with the Colorado 
River (Reaches 2 and 3) was included in this designation.  There is no critical 
habitat in Reach 1.  Threats to the species include streamflow regulation, habitat 
modification, predation by nonnative fish species, and pesticides and pollutants 
(U.S. Fish and Wildlife Service 2002d).  It is found in warm water reaches of the 
Green River and the lower portions of its major tributaries.  It occurs primarily in 
the low gradient reaches between the confluences of the Yampa and Duchesne 
Rivers in Reach 2.  Adult habitat includes runs, pools, eddies, and seasonally 
flooded lowlands.  Spawning occurs in April through June, as the river rises to its 
spring peak (McAda and Wydoski 1980, Tyus 1987, Modde and Wick 1997, 
Muth et al. 1998).  In recent years, spawning has occurred when average daily 
flows ranged between 2,754 and 22,000 cfs and temperatures ranged between 8 C 
(46 °F) and 19 °C (67 ºF).  Razorback suckers spawn over coarse cobbles, and 
their eggs hatch in 6.5-12.5 days, dependent on water temperatures.  Larval 
razorbacks are then transported downstream into off-channel nursery 
environments (tributary mouths, backwaters, and inundated flood plains) where 
quiet, warm water is found (Mueller 1995, Paulin et al. 1989). 
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Declines in the abundance and distribution of razorback suckers in the Upper 
Colorado River Basin have been noted for decades (Wiltzius 1978).  Although 
there continues to be evidence of successful reproduction, the Green River 
population of wild razorback suckers continues to decline due to lack of sufficient 
recruitment (Bestgen et al. 2002).  One recent success regarding the rearing of 
razorback sucker in the wild includes the LTSP, which began in 2012.  Flows 
from FG are timed with the occurrence of razorback sucker larvae in the Green 
River, typically between late May and late June, depending on water 
temperatures.  Flows are increased to allow larvae to be entrained in Stewart 
Lake, a backwater near Jensen, Utah.  Once larvae are entrained to the maximum 
extent possible, gates to Stewart Lake are closed to prevent predatory fishes from 
entering the lake.  The YOY are released back into the Green River in September 
or October, depending on the water year.  In October 2016, approximately 2000 
YOY razorback sucker, including 800 that received pit tags, were released back 
into the Green River (Utah Division of Wildlife Resources 2017; UDWR).  A 
total of 81 YOY Colorado pikeminnow were also released from Stewart Lake in 
2016.  The Service’s 5-year status review of razorback sucker completed in 2012 
reported that 85 percent of the downlisting recovery factor criteria (U.S. Fish and 
Wildlife Service 2002c) have been addressed to varying degrees. 
 
Similar to Colorado pikeminnow, razorback sucker use a variety of habitats 
throughout their life cycle.  Outside of the spawning season, adult razorback 
suckers occupy a variety of shoreline and main channel habitats including slow 
runs, shallow to deep pools, backwaters, eddies, and other relatively slow velocity 
areas associated with sand substrates (U.S. Fish and Wildlife Service 2002d).  In 
spring and winter adult razorback sucker require deeper, low-velocity habitat, but 
are known to occupy shallow sandbars in summer (McAda and Wydoski 1980 in 
Zelasko et al. 2009).  Reproductive activities are believed to take place in off-
channel habitats and tributaries because razorback sucker aggregations were 
reported in these areas.  Off-channel habitats are much warmer than the mainstem 
river and razorback suckers presumably move to these areas for spawning and 
other activities, such as, feeding, resting, or sexual maturation. 
 
Off channel and floodplain habitat is also important to young razorback sucker.  
After hatching, razorback sucker larvae drift downstream to low-velocity 
floodplain or backwater nursery habitat.  The absence of seasonally flooded 
riverine habitats is believed to be a limiting factor in the successful recruitment of 
razorback suckers in their native environment.  Starvation of larval razorback 
suckers due to low zooplankton densities in the main channel and loss of 
floodplain habitats which provide adequate zooplankton densities for larvae food 
is one of the most important factors limiting recruitment. 
 
Bonytail 
The bonytail was listed as endangered under a final rule published on April 23, 
1980.  Critical habitat was designated on March 21, 1994, and includes Reaches 2 
and 3 of the Green River.  Threats to the species include streamflow regulation, 
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habitat modification, predation by nonnative fish species, hybridization, and 
pesticides and pollutants (U.S. Fish and Wildlife Service 2002a). 
 
Life history requirements of the bonytail are poorly understood; it is considered 
adapted to main stem rivers where it has been observed in pools and eddies.  As 
do other closely related fish species, bonytail probably spawn in the spring in 
rivers over rocky substrates.  It has also been hypothesized that flooded 
bottomlands may provide important areas for growth and conditioning, 
particularly for the early life stages (U.S. Fish and Wildlife Service 2002a). 
 
Bonytail are now rarely found in the Green and Upper Colorado River sub-basins 
and are the rarest of all the endangered fish species in the Colorado River Basin.  
In fact, no wild, self-sustaining populations are known to exist upstream of Lake 
Powell.  Natural reproduction of bonytail was last documented in the Green River 
in 1959, 1960, and 1961 (U.S. Fish and Wildlife Service 2002a).  However, the 
middle Green River is currently part of the stocking program area (along with the 
Yampa River in Dinosaur National Monument).  The first reproduction by 
stocked bonytail was confirmed in floodplain habitats in the Green River in 2015 
and again in 2016 (Bestgen et al. 2017). 
 
While bonytail are closely related to humpback chub, their habitat usage may be 
slightly different.  Bonytail are observed in pools and eddies in mainstem rivers, 
but recent information collected by the Recovery Program suggests that 
floodplain habitats may be more important to the survival and recovery of the 
bonytail than originally thought.  Although spawning events in river habitat has 
not been documented, bonytail probably spawn in rivers over rocky substrates 
because spawning is observed in reservoirs over rocky shoals and shorelines.  
Recent hypotheses surmise that flooded bottomlands may provide important 
bonytail nursery habitat. 

3.3.5.3.1 No Action 
The effect of the No Action Alternative would be similar to existing conditions, as 
the State would remain free to develop their assigned water right using accretion 
flows.  The FG Dam would continue to operate consistent with the FGROD. 
 
If the State’s actions were to cause adverse effects on the endangered fishes, 
mitigation would be required through the State’s participation in the Recovery 
Program. 

3.3.5.3.2 Proposed Action 
The Proposed Action would have no effect on Colorado pikeminnow, razorback 
sucker, bonytail, or humpback chub or their critical habitat.  In general, the 
Proposed Action would slightly reduce (< 100 cfs) the amount of water available 
to the four listed fishes but still maintain the minimum of 800 cfs.  Operation of 
FG Reservoir would continue consistent with the FGROD and flow and 
temperature recommendations (Muth et al. 2000).  The reduced flows would not 



41 

significantly affect (directly nor indirectly) important factors such as water 
quality, predation, and spawning and rearing habitats.  The modification of flow 
regimes, water temperatures, sediment levels, and other habitat conditions caused 
by water depletions has previously contributed to the establishment of nonnative 
fishes.  However, the flows expected from the Proposed Action would not impact 
the endangered fishes through interspecific or exploitative competition as a result. 
 
Although reducing flows throughout the Green River would typically result in 
numerous undesirable effects, in this case the effects of the Proposed Action on 
listed fish species would be negligible, for the majority of time based on model 
predictions.  Any increased flows proposed during August – September would 
result in a positive effect on the endangered fishes as greater flows and river 
fluctuations are conditions these riverine fishes are well adapted to.  Management 
of FG Dam would remain consistent with the FGROD.  Spring releases would 
still be planned to assist in the recovery effort.  Floodplain habitats such as 
Stewart Lake would remain fully functional and Reclamation would continue to 
support recovery efforts by managing the flows from FG Dam. 
 
The additional flows potentially created under the Proposed Action could provide 
benefit to the endangered fishes.  Bestgen and Hill (2016) compared Colorado 
pikeminnow densities to August and September base flows and discovered that 
declines in summer base flow magnitude were correlated with declining densities 
of age-0 pikeminnow.  The other endangered fishes share similar rearing 
requirements and the potentially increased flows during August – September 
could benefit YOY by helping replenish and maintain backwaters.  These 
additional flows would occur in lower water years and could benefit these habitats 
that may lack sufficient water under the No Action Alternative. 

3.3.5.3.3 Cumulative Effects 
After reviewing the current status of the Green River fishery, the environmental 
baseline for the action area, the effects of the Proposed Action, and the 
cumulative effects, the Project would not reduce the reproduction, numbers, or 
distribution of the endangered fishes or reduce their habitat.  Future federal 
actions that are unrelated to the proposed action are not considered in this section 
because they require consultation pursuant to Section 7 of the ESA.   
 
The full depletion scenario maintains approximately 250 cfs lower flows at Jensen 
80 percent of the time during the time of greatest potential impact (October – 
December).  This additional reduction of flows would be negligible and have no 
effect on the endangered fishes.  The Reasonably Foreseeable Alternative would 
not result in any direct or indirect impacts to the fish community.  There would be 
no impact to the endangered fish habitat within the Green River.   
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3.3.5.4 Plants 
Eight threatened or endangered plants were included in the IPaC report: Barneby 
reed-mustard, clay reed-mustard, Jones cycladenia, Navajo sedge, Pariette cactus, 
shrubby reed-mustard, Uinta Basin hookless cactus, and Ute ladies’-tresses. 
 
Barneby Reed-mustard 
The Barneby reed-mustard is a small sparsely leaved, herbaceous plant with light 
purple flowers and darker purple veins on each of the petals.  These plants are 
usually up to 23 cm (9 inches) tall, with exceptional plants reaching 38 cm (15 
inches) in height.  The stems are woody and have smaller green, half-inch long 
leaves alternating up the stem about half way from the base of the plant.  
Populations of Barneby reed-mustard occur in Emery and Wayne Counties, Utah.  
Populations have been known to occur on the Moenkopi Formation, Kaibab 
Limestone and on the Carmel Formation.  This species is found growing on 
coarse soils derived from cobble and gravel river terrace deposits, or rocky 
surfaces at 1,460 to 1,980 meters (4,800 to 6,500 feet) in elevation.  Barneby 
reed-mustard can be found growing with other desert shrubland plants including 
shadscale (Atriplex confertifolia), Indian ricegrass (Oryzopsis hymenoides) and 
pygmy sagebrush (Artemisia pygmaea).  This habitat does not occur within the 
action area.  Therefore, the Proposed Action would have no effect on the Barneby 
reed-mustard. 
 
Clay Reed-mustard 
The clay reed-mustard is a perennial herbaceous plant, with sparsely leafed stems 
15 to 30 cm (6 to 12 inches) tall arising from a woody root crown.  The leaves are 
very narrow with a smooth margin, 10 to 35 mm (0.4 to 1.4 inches) long and, 
usually, less than 2 mm (0.1 inch) wide.  The clay reed-mustard grows on clay 
soils rich in gypsum, overlain with sandstone talus, that are derived from a 
mixture of shales and sandstones from the zone of contact between the Uinta and 
Green River geologic formations.  The species most commonly occurs on steep 
north-facing slopes.  This habitat does not occur in the action area.  Therefore, the 
Proposed Action would have no effect on the clay reed-mustard. 
 
Jones Cycladenia 
Jones cycladenia is a long-lived herbaceous perennial in the Dogbane family 
(Apocynaceae).  The caulescent herb is 4 to 6 inches tall, and both glabrous and 
glaucous.  It occurs between 1,340 to 1,830 meters (4,390 to 6,000 feet) elevation 
in plant communities of mixed desertscrub, juniper (Juniperus spp.), or wild 
buckwheat-Mormon tea (Ephedra viridis).  It is found on gypsiferous, saline soils 
of Cutler, Summerville, and Chinle Formations.  At the time of listing under the 
ESA, Jones cycladenia was found in Emery, Grand, and Garfield Counties in 
Utah and known historically from a fourth indeterminate site named Pipe Spring, 
in the vicinity of Mohave County, Arizona, and Kane County, Utah.  This habitat 
does not occur within the action area.  Therefore, the Proposed Action would have 
no effect on the Barneby reed-mustard. 
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Navajo Sedge 
The Navajo sedge is a slender, perennial forb that is between 25 to 46 cm (10 and 
18 inches) tall.  The stem is triangular, and the leaves are pale green.  Leaves are 
between 13 to 20 cm (5 to 8 inches) long, and are clustered near the plant’s base.  
Occurs in hanging gardens within the Great Basin Conifer Woodland.  The seep-
spring pockets along the Navajo Sandstone Formation bedrock provide this 
habitat.  Hanging gardens can occur from nearly inaccessible sheer cliff daces to 
accessible alcoves.  Precipitation in the areas that the sedge has been found is 
approximately 19 cm (7.6 inches) a year.  Other vegetation found by the sedge are 
monkey flowers (Mimulus eastwoodiae), hellebornie (Epipactis gigantae), sand 
bluestem (Andropogon hallii), thistles (Cirsium spp.), foxtail barley (Hordeum 
jubatum), and the common reed (Phragmites communis).  There are currently 
only two known populations of the sedge.  One in the Inscription House Ruin 
area, and the second in the Toenleshushe Canyon.  Neither overlaps the action 
area.  Therefore, the Proposed Action would have no effect on the Navajo sedge. 
 
Pariette Cactus 
The Pariette cactus is a barrel-shaped cactus that ranges from 2.5 to 8 cm (1.0 to 
3.1 inches) tall.  The Pariette cactus is a morphologically unique Sclerocactus, 
with flowering adults that are much smaller than either S. glaucus or S. 
wetlandicus.  It grows on fine soils in clay badlands derived from the Uinta 
formation.  Habitat of the Pariette cactus is sparsely vegetated desert shrubland 
dominated by Atriplex, Chrysothamnus, and Tetradymia species.  This habitat 
does not occur within the action area.  Therefore, the Proposed Action would have 
no effect on the Pariette cactus. 
 
Shrubby Reed-mustard 
The shrubby reed-mustard is a perennial herb in the mustard family 
(Brassicaceae).  The clumped stems are 10 to 30 cm (4 to 12 inches) tall arising 
from a branching woody root crown.  Shrubby reed-mustard occurs along semi-
barren, white-shale layers of the Evacuation Creek member of the Green River 
Formation in the Uinta Basin of eastern Utah.  The habitat of this plant is disjunct 
knolls and benches resembling small extremely dry desert islands surrounded by 
mixed desert shrub and pinyon-juniper woodland.  This habitat does not occur 
within the action area.  Therefore, the Proposed Action would have no effect on 
the shrubby reed-mustard. 
 
Uinta Basin Hookless Cactus 
Uinta Basin hookless cactus is a barrel-shaped cactus that ranges from 4 to 18 cm 
(1.5 to 7 inches) tall, with exceptional plants up to 30 cm (12 inches) tall.  Uinta 
Basin hookless cactus is generally found on coarse soils derived from cobble and 
gravel river and stream terrace deposits, or rocky surfaces on mesa slopes at 1,350 
to 1,900 meters (4,400 to 6,200 feet) in elevation.  Associated desert shrubland 
vegetation includes shadscale, James’ galleta (Hilaria jamesii), black sagebrush 
(Artemisia nova), and indian ricegrass.  This habitat does not occur in the action 
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area.  Therefore, the Proposed Action would have no effect on the Uinta Basin 
hookless cactus. 
 
Ute Ladies’-tresses 
Ute ladies’-tresses is a perennial herb with erect, glandular-pubescent stems 13 to 
61 cm (5 to 24 inches) tall arising from tuberous-thickened roots.  The 
inflorescence is a sparsely pubescent 3 to 15 cm (1 to 6 inches) long spike of 
numerous small white or ivory-colored flowers arranged in a gradual spiral.  The 
species occurs in Colorado, Idaho, Montana, Nebraska, Nevada, Utah, 
Washington, and Wyoming.  When Ute ladies’-tresses was listed in 1992 it was 
known primarily from moist meadows associated with perennial stream terraces, 
floodplains, and oxbows at elevations between 1,310 to 2,090 meters (4,300 to 
6,850 feet).  Surveys since 1992 have expanded the number of vegetation and 
hydrology types occupied by Ute ladies’-tresses to include seasonally flooded 
river terraces, sub-irrigated or spring-fed abandoned stream channels and valleys, 
and lakeshores.  They have also been discovered along irrigation canals, berms, 
levees, irrigated meadows, excavated gravel pits, roadside barrow pits, reservoirs, 
and other human-modified wetlands.  One population was documented in 
Dinosaur National Monument in the early 1990s.  It is unknown whether this 
population has persisted.  As discussed in Sections 3.3.3 and 3.3.11, it is unlikely 
that there would be a change in flooding/inundation patterns under the Proposed 
Action Alternative.  Wetlands and riparian areas would not be affected by the 
Proposed Action (Section 3.3.3), which reduces the likelihood there would be an 
effect to Ute ladies’-tresses.  Additionally, late summer flows when Ute ladies’-
tresses bloom would only be minimally affected (< 300 cfs) in dry years, and no 
effect in average to wet hydrologic years.  Therefore, the Proposed Action would 
have no effect on Ute ladies’-tresses. 
 

Species Scientific Name Listing Status Effect Determination 
Black-footed Ferret Mustela nigripes Experimental 

Population, Non-
Essential 

No Effect 

Canada Lynx Lynx canadensis Threatened No Effect 
North American 
Wolverine 

Gulo gulo luscus Proposed 
Threatened 

No Effect 

California Condor Gymnogyps 
californianus 

Endangered No Effect 

California Condor Gymnogyps 
californianus 

Experimental 
Population, Non-
Essential 

No Effect 

Gunnison Sage-
grouse 

Centrocercus 
minimus 

Threatened No Effect 

Mexican Spotted Owl Strix occidentalis 
lucida 

Threatened No Effect 

Southwestern Willow 
Flycatcher 

Empidonax traillii 
extimus 

Endangered No Effect 

Yellow-billed 
Cuckoo 

Coccyzus americanus Threatened No Effect 

Greenback Cutthroat 
Trout 

Oncorhynchus clarki 
stomias 

Threatened No Effect 
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Species Scientific Name Listing Status Effect Determination 
Bonytail Chub Gila elegans Endangered No Effect 
Colorado 
Pikeminnow 

Ptychocheilus lucius Endangered No Effect 

Humpback Chub Gila cypha Endangered No Effect 
Razorback Sucker Xyrauchen texanus Endangered No Effect 
Barneby Reed-
mustard 

Schoenocrambe 
barnebyi 

Endangered No Effect 

Clay Reed-mustard Schoenocrambe 
argillacea 

Threatened No Effect 

Jones Cycladenia Cycladenia humilis 
var. jonesii 

Threatened No Effect 

Navajo Sedge Carex specuicola Threatened No Effect 
Pariette Cactus Sclerocactus 

brevispinus 
Threatened No Effect 

Shrubby Reed-
mustard 

Schoenocrambe 
suffrutescens 

Endangered No Effect 

Uinta Basin Hookless 
Cactus 

Sclerocactus 
wetlandicus 

Threatened No Effect 

Ute Ladies’-tresses Sprianthes diluvialis Threatened No Effect 

3.3.6 Sensitive Species 

3.3.6.1 Fish 
The flannelmouth sucker, bluehead sucker, roundtail chub, mountain sucker, and 
Colorado River cutthroat trout are not protected under the ESA.  However, they 
are species of concern in Colorado and Utah and therefore are covered in this 
section of the EA. 
 
Flannelmouth sucker 
Flannelmouth suckers are widespread in warm water reaches of larger river 
channels.  Adults typically occupy pools and deeper runs, eddies, and shorelines 
and spawn in the spring prior to peak flows.  Young flannelmouth suckers occupy 
low velocity shorelines or other seasonally flooded low velocity habitats. 
 
Bluehead sucker 
Bluehead suckers are also widespread.  They occur in a wider range of water 
temperatures, including cooler habitats than those occupied by flannelmouth 
sucker.  The bluehead sucker is more of a fast water fish, occupying riffles or 
shallow runs over rocky substrates.  It spawns in the spring at slightly warmer 
temperatures than flannelmouth suckers.  Young bluehead suckers also occupy 
low velocity shorelines or seasonally flooded areas. 
 
Roundtail chub 
Roundtail chubs are less abundant in the Green River main stem than the native 
suckers but are more abundant in the smaller tributaries and in the upper reaches 
of the Green, White, and Colorado Rivers.  Roundtail chubs are also commonly 
collected in the Yampa River, including its lower, canyon-bound portions (Haines 
and Modde, 2002).  Adult habitat includes riffles, runs, pools, eddies, backwaters, 
and areas that provide a diversity of flows.  Roundtail chubs spawn during the 
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spring peak, typically on the descending limb as temperatures range between 17 
to 21 °C (62 to 70 °F) °C) (Chart and Lentsch, 1999).  Young roundtail chubs 
occupy low velocity shoreline habitats. 
 
Mountain sucker 
Mountain suckers are widespread throughout much of their range.  Adults prefer 
lotic waters but can also be found in lentic waters.  They can be found in a range 
of waterbody sizes from small streams to large rivers and lakes.  The preferred 
water temperatures for mountain suckers during summer range from about 10 to 
28 °C (50 to 82 °F) and tolerated temperatures in the winter can nearly reach 0 °C 
(32 °F) (Smith 1966). 
 
Colorado River cutthroat trout 
The Colorado River cutthroat trout has bright red sides, sometimes with tints of 
crimson, orange, and gold on the belly (Spahr 1991).  Its current range is limited 
to some headwater streams of the Green and upper Colorado rivers in Colorado, 
Utah, and Wyoming.   

3.3.6.1.1 No Action 
The effect of the No Action Alternative would be similar to existing conditions, as 
the State would remain free to develop their assigned water right using run-of-the-
river water.  FG Dam would continue to operate consistent with the FGROD and 
there would be no effect on the sensitive fish species occurring within the Green 
River. 

3.3.6.1.2 Proposed Action 
The Proposed Action Alternative would have no effect on the sensitive fish 
species occurring in the Green River below the FG Dam.  The sensitive fish 
species are well adapted for riverine conditions and rely on a range of flows to 
maintain in-stream habitats.  The potential for slight deviation from No Action 
flows would not be significant enough for the Proposed Action to cause any 
effects to the sensitive fishes. 

3.3.6.1.3 Cumulative Effects 
After reviewing the current status of the Green River fishery, the environmental 
baseline for the action area, the effects of the Proposed Action, and the 
cumulative effects, the Project would not reduce the reproduction, numbers, or 
distribution of the Green River sensitive fishes or reduce their habitat. 
 
The Reasonably Foreseeable Alternative would not result in any direct or indirect 
impacts to the fish community.  There would be no impact to the fish habitat 
within the Green River as the riverine habitat is not only capable of persisting 
with variable flows, but relies on them to maintain a healthy river ecosystem.  
Fishes and fish habitat in the tributaries of the Green River would incur minimal 
carryover and not be impacted. 
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3.3.7 Socioeconomics 
Socioeconomic analysis is a tool used to estimate the impacts (positive or 
negative) of a project in terms of output (spending), value added (income), and 
measurable changes to the local economy.  Economic impacts are most often 
measured by direct and indirect impacts.  Direct impacts are often expressed by 
using metrics such as income and employment and are measured by construction 
activities, changes in local employment due to the proposed action, variations in 
agriculture or manufacturing output, and long-term deviations to the operation 
and maintain costs of a project.  Indirect impacts occur when surrounding 
individuals and businesses are affected by the project action.  Examples of this 
would include increased or decreased demand for food and beverages, lodging, 
fuel, health services, recreation, and the supply of materials. 

3.3.7.1 No Action 
Under the No Action Alternative, Reclamation and the State would not enter into 
an exchange contract.  The State would remain free to develop their assigned 
water right using accretion flows.  All operations would fall within the sideboards 
presented in the FGFEIS.  For additional information, please see the FGFEIS 
Socioeconomics Technical Analysis. 

3.3.7.2 Proposed Action  
The FGFEIS Socioeconomics Technical Analysis provided a regional economic 
analysis to measure changes in total economic activity within the area 
surrounding FG (including below the reservoir) to measure the potential effects of 
the activities allowed under the Action Alternatives of reservoir operation.  The 
areas studied for potential effect were the potential changes in costs of agricultural 
production due to flooding on irrigated acreage, differences in recreational 
expenditures based on changes in reservoir water levels and river flows, and the 
changes to the costs of electricity due to changes in timing and production of 
hydropower with the fluctuation and releases from FG Dam.  Due to the minor 
changes in agricultural production and hydropower, these topics were deemed 
insignificant and were dropped from the study, leaving recreation as the only 
variable for further analysis.  End water use and distribution are not being 
evaluated as part of this analysis, as the State already has the right to deplete the 
previously stated amounts of water. 
 
The modeling performed for Section 3.3.1 demonstrates that the Proposed Action 
would have minimal impacts on hydrology, and would not bring the reservoir 
below the minimum power pool elevation.  As the analysis for Recreation in 
Section 3.3.2 also declares the effects of the Proposed Action to be insignificant, 
it is highly unlikely that the Proposed Action would have any real effect on the 
socioeconomic situation in the area.  
 
Although the Green River flows through the Uintah and Ouray Indian 
Reservation, no negative effects have been identified to the native population as a 
result of the Proposed Action. 
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3.3.7.3 Cumulative Effects 
As the cumulative effects to both hydrology and recreation for the Proposed 
Action have been estimated to be minimal, the impacts to the socioeconomic 
situation in the area would likely also create very little effect.  

3.3.8 Water Rights 
Reclamation filed a Utah Application to Appropriate No. A30414 (Water Right 
No. 41-2963) in 1958 to appropriate water from the Green River for storage in FG 
for CRSP purposes, and for the purposes of the Central Utah Project.  The 
beneficial water uses listed on the appropriation included 500,000 AF to be 
released annually as a part of the water supply for the CUP, which included 
consumptive uses to support the Ultimate Phase Units.   
 
Reclamation has segregated out portions of Water Right No. 41-2963 for various 
purposes between 1969 and 1996.  They were allocated as follows: 40,000 AF 
moved to Red Feet Reservoir, 12,000 AF to Daggett County for Dutch John, and 
500 AF for recreational purposes on Forest Service land surrounding FG.  The 
remaining 447,500 AF of the water right was assigned to the Utah Board of Water 
Resources in 1996 to allow the State a way for the water to be developed for the 
benefit of its water users.   
 
From 1996 to 2000 the Board segregated portions of the assigned water and 
allowed irrigation companies, public water suppliers, and several miscellaneous 
water users to enter into contracts with the State to develop portions of the 1996 
Assignment.  These contractors were allowed to develop their portion of the 1996 
Assignment until 2009 after which the undeveloped portion of the right would 
revert to the Board.  Exceptions to this requirement were made for public water 
suppliers.  The portions of the 1996 Assignment acquired by water users and 
public water suppliers through contract with the Board are collectively referred to 
as the GRB because it is expected that this water would be predominately 
developed along the Green River and its tributaries between FG and Lake Powell. 
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Table 3-2 
Owners of Portions of the Green River Block of the 1996 Assignment 

 

 Owner Diversion Limit 
(AF) 

Depletion 
Limit (AF) Developed 

Uintah Water 
Conservancy 
District 

51,800 25,176 No 

Duchesne Water 
Conservancy 
District 

47,600 31,160 No 

Other Public Water 
Suppliers 5,176 2,621 No 

Private Water Users 22,450 13,684 Yes 

Total 127,026 72,641  

3.3.8.1 No Action  
Under the No Action Alternative, Reclamation and the State would not enter into 
an exchange contract.  The State would remain free to develop their apportioned 
water right under the 1996 Assignment without the stability of FG stored water 
being released for this exchange. 

3.3.8.2 Proposed Action  
The Proposed Action Alternative would initiate an exchange contract with the 
State Board of Water Resources for use of their assigned water right.  This 
contract would be used for the development along the Green River for the 
remaining assigned depletions of 58,957 AF (72,641 AF less the 13,684 AF 
already segregated under private water users).  The purpose of the Exchange 
Contract is to exchange the water right depletions under the 1996 Assignment, 
which was previously included as part of a CRSP participating project water right.  
This contract is needed to resolve a long standing disagreement between 
Reclamation and the State regarding use of the water right assigned in 1996.   
 
Reclamation and the State would both benefit in multiple ways from the proposed 
action.  First, the State would secure a more reliable water supply for 
development of its apportioned water right under the 1996 Assignment.  The State 
would not need to build a storage facility on the Green River to obtain a more 
reliable supply of water.  The State would be in compliance with the contract in 
the 1996 Assignment.  Reclamation would also benefit from the proposed 
exchange contract through allowing Reclamation to continue to meet ESA 
Recovery Program goals in the Green River, and in part, by monetizing the 
exchange of water on a per AF basis.  Additionally, Reclamation, and the State, 
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through the proposed contract, establish common ground on the management of 
the Green River, particularly with regard to the 1996 Assignment. 

3.3.8.3 Cumulative Effects 
Cumulatively, there would not be a significant impact to water rights based on the 
analysis performed in this EA.  Under the No Action Alternative the State would 
be able to develop the water right that was assigned to them in 1996, but would 
not be able to rely on the exchange of water between the Yampa and FG reservoir.   
 
Utah receives substantial benefits from FG Operations including the regulation of 
the river flows and the ability to continue developing Utah water under the 
Compact, subject to the State's commitment under the Recovery Program.  
Reclamation further considers water in FG is stored for the purposes of the CRSP 
Act for the benefit of all Upper Basin states and when released, this water is being 
delivered to Lake Powell as part of the operation of the CRSP system.  Direct 
flows of non-CRSP (non-project) water entering the main-stem of the Green 
River downstream of FG from tributaries are available to the State for diversion, 
subject to the State meeting its commitments under the Recovery Program.  
Reclamation operates FG according to the 2006 ROD wherein Reclamation 
committed to attempt to meet flow recommendations in certain reaches to assist in 
the recovery of endangered fishes. 
 
Reclamation and the State believe a contract provides an opportunity to find some 
common ground on the management of the Green River, especially with regard to 
the 1996 Assignment. 

3.3.9 Cultural Resources 
Cultural resources are defined as physical or other expressions of human activity 
or occupation.  Section 106 of the National Historic Preservation Act of 1966 
(NHPA), as amended, mandates that Reclamation consider the potential effects of 
a proposed Federal undertaking on historic properties.  Historic properties are a 
subset of cultural resources that include sites, districts, buildings, structures, or 
objects that are at least 50 years in age and are included in, or eligible for 
inclusion in, the National Register of Historic Places (NRHP).  Such resources 
include culturally significant landscapes, prehistoric and historic archaeological 
sites as well as isolated artifacts or features, traditional cultural properties, Native 
American and other sacred places, and artifacts and documents of cultural and 
historic significance.  Historic properties also meet one or more of the four NRHP 
criteria for evaluation (36 C.F.R. 60).  The potential effects of the described 
alternatives on historic properties are the primary focus of this analysis. 
 
In accordance with 36 CFR 800.4, the significance criteria applied to evaluate 
cultural resources are defined in 36 CFR 60.4 as follows: 
 
The quality of significance in American history, architecture, archeology, 
engineering, and culture is present in districts, sites, buildings, structures, and 



51 

objects that possess integrity of location, design, setting, materials, workmanship, 
feeling, and association and 

 
1. that are associated with events that have made a significant 

contribution to the broad patterns of our history; or 
2. that are associated with the lives of persons significant in our past; or 
3. that embody the distinctive characteristics of a type, period, or method 

of construction, or that represent the work of a master, or that possess 
high artistic values, or that represent a significant and distinguishable 
entity whose components may lack individual distinction; or 

4. that have yielded, or may be likely to yield, information important in 
prehistory or history. 

 
In compliance with the regulations specified in Section 106 of the NHPA (36 
CFR 800.16), the affected environment for cultural resources is identified as the 
area of potential effects (APE).  The APE is defined as the geographic area within 
which federal actions may directly or indirectly cause alterations in the character 
or use of historic properties.  The APE for this proposed action includes the area 
that could be physically affected by any of the proposed Project alternatives.  For 
this proposed action, the point of diversion for the developed water rights would 
be on the Green River just below FG Dam, so the APE includes the Green River 
channel and floodplain from FG Dam south to its confluence with the Colorado 
River.      
 
Reclamation completed the FGFEIS in 2005 to assess the effects of new 
guidelines for dam operations that were proposed to improve ecological 
conditions for endemic Green River fishes while also maintaining other important 
uses of the dam (e.g., power generation, delivering water).  The FGFEIS included 
extensive background research to identify and assess the impacts of the proposed 
action on historic properties.  These studies included the completion of an 
ethnographic study (Rhodenbaugh and Newton 2001), a Class I review of sites in 
the area and potential Project effects (Cater et al. 2001), four sites along the Green 
River in Daggett County, Utah were tested and documentation was submitted to 
the Utah Department of State History (Utah SHPO, UDSH (Reclamation 2005), 
and site testing with associated report and analyses for six sites in Browns Park 
National Wildlife Refuge in Colorado (Pfertsh 2003).  Several NRHP eligible 
historic and prehistoric sites are located along the Green River channel and flood 
plain within the Project APE. 
 
In the FGFEIS, Reclamation determined that the proposed dam operations would 
have no adverse effect on sites along stretches of the Green River between FG 
Dam and the Colorado River.  Reclamation consulted with the Utah and Colorado 
SHPOs about the proposed action.  The Utah SHPO concurred that there would be 
no adverse or no effect on the stretches in Utah (Reclamation 2005).  The 
Colorado SHPO sent a letter to Reclamation on March 28, 2003, that 
recommended that Reclamation and the U.S. Fish and Wildlife Service consult 
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further on two of the NRHP eligible historic properties within the APE 
(Reclamation 2005).   

3.3.9.1 No Action 
Under the No Action Alternative, there would be no new effects to cultural 
resources.  FG operations would maintain river flows would within the 
operational parameters that were established in the FGFEIS.  Under this 
alternative, existing conditions would continue. 

3.3.9.2 Proposed Action 
The hydrologic models (Patno 2018) show that flows at the Jensen streamgage 
and releases from FG would do not deviate considerably from the current seasonal 
releases and flows in the No Action Alternative which were established by the 
FGFEIS.  On the Green River, cultural sites would be more likely to be affected 
by higher than average flows or flooding events that could cause increased 
erosion than flows that stay within the main channel of the river.  The highest 
flows in the Green River are in the spring.   
 
The hydrologic model (Patno 2018, Figure 8 (a)) predicted that FG releases would 
remain within the same range as current levels under the Proposed Action.  The 
model predicted that Jensen flows between April-July would be below 25,000 cfs 
98 percent of the time and below 10,000 cfs about 75 percent of the time.  In the 
FGFEIS, sites that could be inundated at 10,000 cfs in Reach 1 (FG Dam to the 
Yampa River), and sites that are inundated at 25,000 cfs in Reach 2 (Yampa River 
to the White River) were considered within the FGFEIS APE.  Model results 
under the GRB depletion scenario suggest that flows between the FG Dam and 
the White River would very infrequently reach these levels even during peak 
flows.  Additionally, the model predicted that Jensen flows would almost exactly 
follow the baseline flows of the No Action Alternative that has been implemented 
for the last 12 years under the FGFEIS and FGROD.  Under the FGFEIS and 
FGROD, if Reclamation meets flow targets in Reaches 1 and 2, then it is assumed 
that targets for Reach 3 (White River confluence to the Colorado River) are met.  
The Proposed Action does not include a change in operations of FG Dam as 
outlined in the FGROD; therefore, there would be no effect to cultural resources 
in Reach 3.  Under the Proposed Action, flows from April to July may slightly 
increase during extremely dry years (Patno 2018, Figure 8.b.).  Late summer 
flows (Patno 2018, Figures 11-13) could increase by about 300 cfs above 70 
percent exceedance and are still very low compared to normal spring flows.  At 
these flows, the difference in 300 cfs at the Jensen gauge is less than 0.13 meters 
(5 inches) in height.  Therefore, the Action Alternative should result in no 
considerable change to high Green River flows and no new effects to cultural 
resources.  The Project would have no adverse effects on cultural resources.   
 
In compliance with 36 CFR 800.4 (d)(1), Reclamation sent a determination of No 
Adverse Effect to historic properties for the Project to the Utah and Colorado 
SHPOs on June 7, 2018, and to tribes that may attach religious or cultural 
significance to historic properties on June 8, 2018.  No cultural resource report 
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was completed as the river flows projected for the Proposed Action do not 
substantially change from existing conditions.  The Utah SHPO concurred with 
Reclamation’s determination of No Adverse Effect to Historic Properties for the 
project in a letter dated June 11, 2018.  The Colorado SHPO concurred with 
Reclamation’s determination in a letter dated July 19, 2018.  The Southern Ute 
Indian Tribe concurred with Reclamation’s determination of No Adverse Effect to 
Historic Properties in a letter dated July 13, 2018.  The Hopi Tribe of Arizona 
concurred with Reclamation’s determination in June of 2018.  Reclamation has 
received no comments on the Proposed Action from any other tribes to date. 

3.3.9.3 Cumulative Effects 
On the Green River, effects to cultural sites could be caused by higher than 
average flows or flooding events that could increase bank erosion.  The 
hydrologic model (Patno 2018) shows that the GRB plus reasonably foreseeable 
depletions would typically result in slightly lower Green River flows than those 
under the No Action or Proposed Action Alternatives.  As with the Proposed 
Action, April to July flows may slightly increase during extremely dry years 
(Patno 2018, Figure 8.b.) and late summer flows (Patno 2018, Figures 11-13) 
could increase by about 300-400 cfs during very dry years.  However, these flows 
are still very low compared to spring flows.  The difference in 300 to 400 cfs at 
the Jensen gauge is less than 0.13 meters (five inches) in height.  Stream flows 
under the reasonably foreseeable depletion scenario are still within the parameters 
of the No Action Alternative (FGROD) and would have no new impacts on 
cultural sites. 

3.3.10 Paleontology 
Paleontologists from the Utah Geological Survey assessed the geological 
formations and known paleontological localities on the Green River downstream 
of the dam for the FGFEIS (DeBlieux et al. 2002, Reclamation 2005).  Most of 
the exposed geologic units along the Green River contain fossils but the geologic 
deposits within the Proposed Action APE are primarily unconsolidated river-
deposited sands and gravels that are unlikely to contain fossils.  No significant 
fossil sites had been identified along the Green River within Dinosaur National 
Monument (DNM) in 2002 (Reclamation 2005).  In areas where the Green River 
runs through exposed bedrock, the primary impact that would be expected is the 
polishing of invertebrate fossils (DeBlieux et al. 2002). 

3.3.10.1 No Action 
Under the No Action Alternative, there would be no new effects to 
paleontological resources.  Although river levels fluctuate seasonally, operation of 
FG Dam would maintain river flows within the operational parameters that were 
established in the FGFEIS and FGROD.  Under this alternative, existing 
conditions would continue. 
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3.3.10.2 Proposed Action 
Under the Action Alternative, fluctuating river flows would not be expected to 
have an adverse effect on paleontological resources on the Green River.  The 
hydrologic models (Patno 2018) showed that Jensen streamgage flows and 
releases from FG dam closely track the current seasonal releases and flows in the 
No Action Alternative which were established by the FGROD.  For the Green 
River, there would be no effect that could be isolated from the Action Alternative, 
when compared to the No Action Alternative. 

3.3.10.3 Cumulative Effects 
The hydrologic model (Patno 2018) showed that Green River flows under the 
GRB plus reasonably foreseeable depletion scenario would still be within the 
parameters of the No Action Alternative.  Seasonal variations within these levels 
would have no new effects on paleontological resources. 

3.3.11 Floodplains 
Hydrologic modeling—discussed in [Section 3.3.1]—was performed to evaluate 
the potential impacts of the State developing their water right via exchange 
contract with Reclamation.  The statistical results of the hydrologic model were 
used to approximate impacts to floodplains that are likely to occur as a result of 
the proposed action being implemented.  The impacts of the proposed action plus 
reasonably foreseeable future depletions were also evaluated.  It is important to 
note that, due to the uncertainty of the results of the No Action Alternative, the 
hydrologic model, and therefore, the discussion of impacts to floodplains, 
evaluates impacts of the proposed action and proposed action plus foreseeable 
depletions versus the current conditions, not versus an alternative method of 
developing the water right. 

3.3.11.1 No Action 
Under the No Action Alternative, Reclamation and the State would not enter into 
an exchange contract.  The State would remain free to develop their apportioned 
water right under the 1996 Assignment without the stability of FG stored water 
being released for this exchange.  

3.3.11.2 Proposed Action 
The Proposed Action Alternative would have no significant impacts on 
floodplains.  The full range of river flows/elevations currently experienced would 
also be experienced under the proposed action.  Floodplain-impacting high flows 
would be virtually unchanged in flowrate/elevation and frequency. 
 
At base flows, the proposed action would have almost no impact on Green River 
water levels at the Greendale or Jensen gages and all river elevations would 
remain within the current normal operational range.  On average, the river would 
be less than 0.06 meters (0.2 feet) lower than where it would without the State 
developing their water right.  The most significant difference would likely come 
in the June to September timeframe when, at times the water surface could be up 
to 0.15 meters (0.5 feet) higher as additional water is released to supplement the 
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generally low summertime river flows.  It is anticipated that the proposed action 
would not have an impact on the ability to pattern releases to produce no more 
than a 0.1-meter-per-day (0.33 feet) stage change at the Jensen gage. 

3.3.11.3 Cumulative Effects 
The Proposed Action Alternative plus reasonably foreseeable future depletions 
would have no significant impacts on floodplains.  The full range of river 
flows/elevations currently experienced would also be experienced under the 
proposed action plus future depletions scenario. 
 
Floodplain-impacting spring runoff high flows would be virtually unchanged in 
flowrate/elevation and frequency. 
 
At base flows, the river would, generally, be slightly lower than current normal 
levels, but remain within the normal operational range.  The river at the Greendale 
gage could at times be up to 0.21 meters (0.7 feet) lower—or up to 0.15 meters 
(0.5 feet) higher (in summer)—than with existing depletions.  The river at Jensen 
could at times have similar impacts—up to 0.12 meters (0.4 feet) lower or 0.15 
meters (0.5 feet) higher.  It is anticipated that the proposed action would not have 
an impact on the ability to pattern releases to produce no more than a 0.1-meter-
per-day (0.33 feet) stage change at the Jensen gage. 

3.3.12 Geology and Soils 
Since the construction of FG Dam, reduction of the source area and sediment load 
for downstream reaches of the Green River have occurred by trapping the 
incoming sediment load in the reservoir.  Flow frequency and sediment transport 
conditions downstream from FG Dam under the return the reaches to pre-
reservoir conditions because of Current baseline operation of FG Dam began with 
the FGROD in 2006.  In the FGROD, releases from FG Dam were patterned so 
that the peak flows, durations, and base flows and temperatures, described in the 
2000 Flow and Temperature Recommendations (Muth et al. 2000) would be 
achieved to the extent possible for Reaches 1, 2, and 3 of the Green River.  The 
FGROD represented a change from conditions established after construction of 
the dam in 1962.   

Conditions below the dam were affected by operations at the dam beginning in 
2006 with the release of higher flows out of the dam, up to 8,600 cfs, during the 
snowmelt runoff season.  The increase in flows after 2006 were lower than pre-
dam seasonal runoff flows.  Predicted effects of the FGROD were outlined in the 
FGFEIS.  The effects of the action were exhibited in the geomorphology of the 
river system directly downstream of the dam. 

3.3.12.1 No Action 
Under the No Action Alternative, there would be no effect to geologic and soil 
resources in the Green River.  The effect of the No Action Alternative would be 
similar to existing conditions, as the State would remain free to develop their 
assigned water right using run-of-the-river water. 
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3.3.12.2 Proposed Action 
The geology through Reaches 1, 2, and 3 downstream of FG Dam would not be 
affected by implementing the Proposed Action Alternative.  As outlined in the 
FGFEIS within Reach 1, channel narrowing in Lodore Canyon has been 
associated with decreased sediment loading and decreased flow magnitude 
following completion of FG Dam.  Some anticipated changes have occurred in 
Reach 1 following implementation of the FGROD in 2006.  Channel areas have 
experienced some widening upon implementation of the FGROD as predicted.  
Under the Proposed Action Alternative, no additional changes would occur from 
what was outlined in the FGFEIS.  
 
Within Reach 2, no changes would occur from what is outlined in the FGFEIS.  
As described in the FGFEIS, channel narrowing following initiation of water 
storage at FG Dam has been documented.  In Reach 2, the average annual 
sediment loading was slightly increased following implementation of the 
FGROD.  The FGROD targeted flood plain habitats in Reach 2 by increasing the 
frequency of bankfull discharges during runoff season.  The FGROD within the 
Green River channel and flood plain in Reach 2 predicted local channel changes 
including width, depth, and pattern flow.  Under the Proposed Action Alternative, 
no changes would occur from what is outlined in the FGFEIS.  
 
Former flood plains in portions of Reach 3 are no longer connected to the main 
channel of the Green River.  With vegetation encroachment on natural levees and 
a diminished frequency of overbank flooding under post-dam flow conditions, 
only extremely rare, high magnitude flows can reach these areas.  As described in 
the FGFEIS, changes in flow frequency and sediment transport in Reach 3 under 
the FGROD were expected to be similar to those described for Reach 2.  The 
modified frequency of high flows attributable to the FGROD were not likely to 
result in a reconnection between the Green River channel and its flood plain in 
Reach 3.  Under the Proposed Action Alternative, no changes would occur from 
what is outlined in the FGFEIS. 

3.3.12.3 Cumulative Effects 
Hydrologic effects to the Green River would be minimal when taking into account 
reasonably foreseeable actions (see Section 3.3.1).  Slightly lower flows a little 
more often would decrease erosion and sediment transport.  Cumulative impacts 
to soil resources would be minimally different from impacts associated with the 
Proposed Action. 

3.3.13 Indian Trust Assets 
The ITAs are legal interests in property held in trust by the United States for 
Indian tribes or individuals.  The United States has an Indian trust responsibility 
to protect and maintain rights reserved by or granted to Indian tribes or Indian 
individuals by treaties, statutes, and executive orders.  The Department of the 
Interior's policy is to recognize and fulfill its legal obligations to identify, protect, 
and conserve the trust resources of federally recognized Indian tribes and tribal 
members, and to consult with tribes on a government-to-government basis 
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whenever plans or actions affect tribal trust resources, trust assets, or tribal safety 
(see Departmental manual, 512 DM 2).  Under this policy, as well as 
Reclamation's ITA policy, Reclamation is committed to carrying out its activities 
in a manner which avoids adverse impacts to ITAs when possible, and to mitigate 
or compensate for such impacts when it cannot.  All impacts to ITAs, even those 
considered nonsignificant, must be discussed in the trust analyses in NEPA 
compliance documents and appropriate compensation or mitigation must be 
implemented. 
 
Trust assets may include lands, minerals, hunting and fishing rights, traditional 
gathering grounds, and water rights.  Impacts to ITAs are evaluated by assessing 
how the action affects the use and quality of ITAs.  Any action that adversely 
affects the use, value, quality or enjoyment of an ITA is considered to have an 
adverse impact to the resources. 
 
The Uintah and Ouray Reservation was established by the executive orders of 
October 3, 1861, and January 5, 1882, and by Acts of Congress approved May 27, 
1902, and June 19, 1902.  The reservation reaches from the Utah/Colorado border 
west to the Wasatch Mountain Range and consists of approximately 4.5 million 
acres with lands in Carbon, Duchesne, Grand, Uintah, and Utah Counties, Utah.  
The Ute Indian Tribe of the Uintah and Ouray Reservation has approximately 
2,970 members of whom over half reside on the reservation (Ute Indian Tribe 
2018).  The Tribe consists of three bands: the Uintah, the Uncompahgre, and 
Whiteriver bands.  A portion of the Green River passes through the reservation 
lands in Uintah County and adjacent to reservation lands in Grand County.  The 
ITAs of concern for this action include the rights to fish, hunt, and gather, as well 
as land and mineral rights, which are important trust assets for the Ute Indian 
Tribe (Reclamation 2005).   
 
Tribal fishing rights and oil and gas resources are two ITAs that have been 
identified within the proposed Project area (Reclamation 2005).  The species of 
fish most commonly harvested by tribal members is channel catfish, a nonnative 
sport fish.  Channel catfish are extremely abundant in the Green River, especially 
from the Yampa River confluence to the Colorado River.  
 
Reclamation (2005) determined that the FG operations as proposed in the FGFEIS 
would be unlikely to affect tribal fishing rights, wildlife, or vegetation along the 
Green River and therefore would not affect tribal hunting and gathering rights  
(p. 193).  Inundation within peak runoff periods that are within the parameters of 
current FG operations could affect oil and gas operations and access to 
agricultural lands currently.  Reclamation concluded the flows proposed in the 
FGFEIS would not be substantially different between the Action and the No 
Action Alternatives so there would not be any adverse effects to ITAs 
(Reclamation 2005; p. 193).  
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Inquiries about ITA concerns were included in cultural consultation for the 
Project that was sent out to tribes on June 8, 2018.  No ITA concerns have been 
identified by tribes throughout the consultation process to date.   

3.13.1 No Action 
Under the No Action Alternative, there would be no new effects to ITAs.  River 
levels fluctuate seasonally but FG operations would maintain river flows within 
the operational parameters that were established in the FGFEIS.  Under this 
alternative, existing conditions would continue. 

3.13.2 Proposed Action 
Under the Action Alternative, river flows would not be expected to have an 
adverse impact on ITAs.  The hydrologic modeling (Patno 2018) showed that the 
Jensen flows and releases from FG Dam would be very similar to the current 
seasonal releases and flows in the No Action Alternative which were established 
by the FGFEIS and FGROD.  Target high and low flows in the Green River under 
the Action Alternative would not exceed current flows.  

3.13.3 Cumulative Effects 
The development and operation of oil and gas wells associated with tribal mineral 
rights, tribal fishing access, and hunting and gathering are expected to continue 
within the Project APE.  No present or reasonably foreseeable actions are 
expected to result in adverse cumulative impacts to ITAs.  There would be no 
adverse cumulative impacts to ITAs from Implementation of the Action 
Alternative. 

3.3.14 Environmental Justice  
Executive Order 12898, established Environmental Justice as a Federal agency 
priority to ensure that minority and low-income groups or Indian Tribes are not 
disproportionately affected by Federal actions.  The Green River runs through and 
adjacent to counties in Utah and Colorado with minority and low-income groups.  
The Green River also runs through the Uintah and Ouray Reservation of the Ute 
Indian Tribe. 

3.3.14.1 No Action 
Under the No Action Alternative, Reclamation and the State would not enter into 
an exchange contract.  The State would remain free to develop their apportioned 
water right under the 1996 Assignment without the stability of FG stored water 
being released for this exchange.  This would not impact minority and low-
income groups or Indian Tribes. 

3.3.14.2 Proposed Action 
Implementation of the Proposed Action would not disproportionately (unequally) 
affect any low-income or minority communities within the Project area.  The 
proposed Project would not involve any construction, population relocation, 
health hazards, hazardous waste, property takings, or substantial economic 



59 

impacts.  This action would, therefore, have no adverse human health or 
environmental effects on minority and low-income populations. 

3.3.14.3 Cumulative Effects 
The cumulative effects of the Proposed Action and other reasonably foreseeable 
actions would not disproportionately (unequally) affect any low-income or 
minority communities within the Project area.  The proposed Project would not 
involve major facility construction, population relocation, health hazards, 
hazardous waste, property takings, or substantial economic impacts.  This action 
would, therefore, have no adverse human health or environmental effects on 
minority and low-income populations. 

3.4  Summary of Environmental Effects 
Table 3-3 summarizes environmental effects under the No Action and the 
Proposed Action Alternatives. 
 

Table 3-3 
Summary of Environmental Effects  

 
Project Resource No Action Proposed Action Cumulative Effects 

Hydrology No Effect No Effect No Effect 
Recreation No Effect No Effect No Effect 
Wetland, Riparian 
and Vegetation 

No Effect No Effect No Effect 

Fish and Wildlife 
Resources 

No Effect No Effect No Effect 

Threatened and 
Endangered Species  

No Effect No Effect No Effect 

Sensitive Species No Effect No Effect No Effect 
Socioeconomics No Effect No Effect No Effect 
Water Rights No Effect No Effect No Effect 
Cultural Resources No Effect No Effect No Effect 
Paleontological 
Resources 

No Effect No Effect No Effect 

Floodplains No Effect No Effect No Effect 
Geology and Soils No Effect No Effect No Effect 
Indian Trust Assets No Effect No Effect No Effect 
Environmental 
Justice 

No Effect No Effect No Effect 
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Chapter 4  Environmental 
Commitments 
Environmental Commitments have been developed to lessen the potential adverse 
effects of the Proposed Action. 

4.1  Environmental Commitments 
The following environmental commitments will be implemented as an integral 
part of the Proposed Action. 
 
1.  Additional Analyses - If the Proposed Action were to change 

significantly from that described in this EA because of additional or new 
information, additional environmental analyses may be necessary. 

 
2. Cultural Resources - The Proposed Action is a contract action for an 

assigned water right for the State of Utah for 58,957 AF of water from the 
Green River to be used for development along the river.  There would be 
no ground disturbance or construction associated with the action so there 
would be little potential for inadvertent discoveries.  Nonetheless, if any 
surface or subsurface cultural resources are discovered within the 
proposed Project area, Reclamation’s Provo Area Office archaeologist will 
be notified.  The archaeologist will assess the resource and 
recommendations for how to proceed. 

 
 The Proposed Action is a contract action for an assigned water right for 

the State of Utah for an additional 58,957 AF of water from the Green 
River to be used for development along the river.  There would be no 
ground disturbance or construction associated with the action so there 
would be little potential for inadvertent discoveries.  Nonetheless, any 
person who knows or has reason to know that he/she has inadvertently 
discovered possible human remains on Federal land, he/she must provide 
immediate telephone notification of the discovery to Reclamation’s Provo 
Area archaeologist.  The area will be protected until the proper authorities 
are able to assess the situation onsite.  This action will promptly be 
followed by written confirmation to the responsible Federal agency 
official, with respect to Federal lands.  The Utah or Colorado SHPO and 
interested Native American Tribal representatives will be promptly 
notified.  Consultation will begin immediately.  This requirement is 
prescribed under the Native American Graves Protection and Repatriation 
Act (43 CFR Part 10); and the Archaeological Resources Protection Act of 
1979 (16 U.S.C. 470). 
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3. Paleontological Resources - The Proposed Action is a contract action for 
an assigned water right for the State of Utah for an additional 58,957 AF 
of water from the Green River to be used for development along the river.  
There would be no ground disturbance or construction associated with the 
action so there would be little potential for inadvertent discoveries.  
Nonetheless, should vertebrate fossils be found within the proposed 
Project APE, the area would be monitored until a qualified paleontologist 
could assess the find. 
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Chapter 5  Preparers 
The following is a list of preparers who participated in the development of the 
EA.  They include environmental summary preparers, Reclamation team 
members, and Federal, State and District members. 
 
 

Table 6-1 
Reclamation Team Members 

 
Name Title Resource 
Mr. Jared Baxter Fish and Wildlife Biologist Vegetation, Wildlife, 

ESA 
Mr. Rick Baxter Water, Environmental, and 

Lands Division Manager 
Project Oversight 

Mr. Scott Blake Recreation Planner Recreation 
Mr. Peter Crookston Environmental Group Chief NEPA Oversight 
Mr. Preston Feltrop Fish and Wildlife Biologist Fish 
Mr. Jeff Hearty Economist Socioeconomics 
Ms. Linda Morrey Secretary Document Compliance 
Ms. Rachel Musil Civil Engineer Water Rights 
Mr. Dave Nielson Geologist Geology and Soils 
Ms. Heather Patno Hydraulic Engineer Hydrology 
Mr. Justin Record Civil Engineer Water Rights 
Ms. Carley Smith Archaeologist Archaeology 
Mr. David Snyder Recreation Planner Recreation 

 
 

Table 6-2 
Federal, State, or District Members 

 
Name Title Resource 
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Chapter 7  Appendices 



 

Appendix A - Hydrology Modeling Technical Report 
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Green River Evaluation and Analysis Team Hydrologic 
Modeling Methodology 

 
June 11, 2018 
Heather Patno 

 

Overview 
Through coordination with the State of Utah Division of Water Resources (State), the 
Bureau of Reclamation (Reclamation) conducted several hydrologic modeling runs using 
Reclamation’s long-term planning model, Colorado River Simulation System (CRSS).  
The results of these model runs are being used to determine potential impacts on the 
hydrology of the Colorado River System from development of the Green River Block of 
the Ultimate Phase depletions (GRB).  These depletions and diversions were covered in 
the Operation of Flaming Gorge Dam Final Environmental Impact Statement published 
in September 2005 (FEIS), and are being analyzed for the purpose of signing Contract 
No. 17-WC-46-655 Contract for Exchange of Water Green River Block between the 
United States of America and the State of Utah. 

This report presents the results of two sets of hydrologic modeling runs.  The modeling 
runs present modeling results comparing the GRB depletion against the no action 
alterative using historic natural flow hydrology.  

Two different assumptions regarding reasonably foreseeable depletions are analyzed for 
each hydrologic run. The no action and GRB runs assume that all future Upper Basin 
depletions except for the GRB are modeled as constant at the 2018 depletion levels for 
the entire model run (GRB depletion scenario).  The GRB plus reasonable foreseeable 
(full depletion scenario) holds all future Upper Basin depletions except for the GRB and 
other future depletions assumed to the reasonably foreseeable as constant at the 2018 
depletions levels, while the GRB and all reasonably foreseeable depletions are held 
constant at the 2060 levels. In this context, a reasonably foreseeable future depletion is 
one which has state legislation, or a tribal resolution or federal Indian water settlement, or 
a federal finding of no significant impact (FONSI) or record of decision (ROD).  See the 
Discussion section of this document for further discussion and for specific CRSS model 
depletion nodes.   

This modeling assumption is different than standard CRSS model runs that are used in a 
long-term basin-wide planning context (e.g., the 2012 Colorado River Basin Water 
Supply and Demand Study (Basin Study1)).  CRSS runs performed in a basin-wide 
planning context typically project that future Upper Basin depletions increase throughout 
the entire model run period.  The model runs presented in this report analyze the 
difference between diverting water out of the Green River directly below Flaming Gorge 

                                                 
1 Colorado River Basin Water Supply and Demand Study Final Study Report available at: 
http://www.usbr.gov/lc/region/programs/crbstudy/finalreport/index.html 

http://www.usbr.gov/lc/region/programs/crbstudy/finalreport/index.html
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Dam (GRB) and not diverting the water.  In this analysis, the State’s total depletions in 
the GRB and basecase differ by the volume of water being diverted below Flaming Gorge 
Dam.  This modeling approach isolates the impact of diverting water out of the Green 
River and the impact of the GRB as compared against reasonably foreseeable depletions.  

Three alternatives were compared in this analysis for each set of hydrology: (1) Upper 
Basin depletions held constant at 2018 (no action alternative) and (2) Upper Basin 
depletions held constant at 2018 levels except GRB (GRB depletion scenario); and (3) 
Upper Basin depletions held constant at 2018 levels except GRB and reasonably 
foreseeable depletions (full depletion scenario).  

The first section of this report presents an overview of the data.  Next, the general 
methodology and technical assumptions of CRSS are reviewed, followed by the technical 
assumptions specific to this study and model runs.  The modeling results are then 
presented with an analysis of the differences between the action and no action 
alternatives.  A discussion section concludes the report.  

Data 
The Green River Block total depletion amount is 72,641 acre-feet (af) of the total 
Ultimate Phase depletion amount of 158,890 af.  The State of Utah has perfected water 
rights in the amount of 13,684 af for private water users along the Green River. These 
water rights are included in all three scenarios, and the total future depletion for the 
Green River amounts to 58,997 af of water remaining under the 72,641 af.  

In this study, three future depletion scenarios were modeled: (1) basecase with no Green 
River diversion; (2) basecase with GRB of 58,957 per year; and (3) Green River Block 
depletions of 58,957 per year with constant 2060 reasonably foreseeable depletions.  
For all scenarios, it was assumed that Upper Basin depletions without state legislation, or 
a tribal resolution or federal Indian water settlement, or a federal finding of no significant 
impact (FONSI) or record of decision (ROD) remained constant at the 2018 depletion 
levels currently in CRSS.  The GRB depletion includes Reaches 1 and 2 of the Green 
River. The reasonably foreseeable depletions assumed those depletions for the State of 
Utah on the Green, White and Yampa River tributaries, and included Ute Indian Compact 
and Upalco.  See the discussion section for further details and Attachment B:  
ReasonablyForeseeable DepletionNodes.xls for specific CRSS model depletion nodes 
held constant at the 2060 levels.  Note that the 2018 depletions levels modeled are based 
upon the Upper Basin depletion schedules in CRSS and not the observed (or computed) 
depletions reported in the 2018 Consumptive Uses and Losses report2 which was not 
available at the time of this analysis or the writing of this report and will later be prepared 
by Reclamation. 
 
For each depletion scenario (no action, GRB depletion and full depletion), one future 
inflow hydrology scenario was modeled. The inflow scenario uses data from the observed 
streamflow record (1906-2015).     
                                                 
2 Colorado River System Consumptive Uses and Losses Reports available at: 
http://www.usbr.gov/uc/library/envdocs/reports/crs/crsul.html 

http://www.usbr.gov/uc/library/envdocs/reports/crs/crsul.html
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Future Depletion Scenarios 

1. No Action 
Under the no action alternative, GRB depletions for this scenario were assumed to be 
zero for the entire model run (2018-2060).  Depletion data for all other locations in CRSS 
were the Upper Colorado River Commission 2007 depletion and held steady at 2018 
levels.   
 
2. GRB Alternative 
Under the GRB action alternative, it was assumed that the GRB depletion location would 
occur directly below Flaming Gorge Dam during the agricultural growing season from 
July through the end of September.  The 2006 Flaming Gorge Record of Decision 
(FGROD) operations remained consistent throughout each alternative.  Reclamation 
made a commitment in the FGROD to maintain Reach 1 and 2 flow target levels as 
measured by the USGS streamgage on the Green River at Greendale (Reach 1) and the 
Green River at Jensen, Utah (Reach 2).  The GRB depletion maintains FGROD 
operations and no change to operations are made under the GRB alternative.  Flaming 
Gorge Dam releases maintain Reach 1 and 2 flow thresholds.  The two depletion 
schedules differ based on the assumed future water available in the Green River Basin. In 
both depletion schedules the GRB maximum annual depletion is 58,957 acre-feet.  In this 
modeling, the Green, Yampa and White depletions that are reasonably foreseeable are 
lower than those modeled in the 2012 Basin Study. This is because for the purposes of 
this analysis all depletions were held constant at 2018 depletion levels. 
 
3. GRB and Reasonably Foreseeable Alternative 
Under the GRB and Reasonably Foreseeable Alternative, all assumptions from the GRB 
action alternative are maintained with the addition of reasonably foreseeable depletions 
held constant at 2060 levels with all other depletions held constant at 2018 depletion 
levels.  In this modeling, the Green, Yampa and White depletions that are reasonably 
foreseeable are lower than those modeled in the 2012 Basin Study, but represent the 
largest potential future depletions on the Green River system. 

Future Inflow Hydrology Scenarios 

1. Historic Hydrology - Direct Natural Flow (DNF) 
The future hydrology used as input to the model in this scenario consisted of samples 
taken from the historic record of natural flow in the river system over the 110-year period 
from 1906 through 2015 from 29 individual inflow points (or nodes) on the Colorado 
River System.  Natural flow is the observed flow adjusted for the effects of diversions 
and the operation of reservoirs upstream of the flow gage. This natural flow record3 was 
developed by Reclamation and is used extensively in their hydrologic modeling and 
Environmental Impact Statements (EIS).  In this inflow scenario, the existing historical 
record of natural flows was used to create a number of different future hydrologic 

                                                 
3 Colorado River Basin Natural Flow and Salt Data, available at: 
http://www.usbr.gov/lc/region/g4000/NaturalFlow/ 

http://www.usbr.gov/lc/region/g4000/NaturalFlow/
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sequences using a resampling technique known as the Index Sequential Method (ISM4).  
The ISM provides the basis for quantification of the uncertainty and an assessment of the 
risk with respect to future inflows and is based upon the best available measured data.  
This inflow dataset and methodology was used as the primary inflow scenario in the 2007 
Shortage EIS and one of the inflow scenarios used in the 2012 Basin Study.   

Methodology 
Hydrologic modeling of the Colorado River system was conducted using Reclamation’s 
long-term planning model, CRSS.  The hydrologic modeling provides projections of 
potential future Colorado River system conditions (e.g., reservoir elevations, reservoir 
releases, river flows) under the No Action alternative scenario for comparison with 
conditions under the Action alternative scenario. Due to uncertainties associated with 
future inflows into the system, multiple simulations were performed for each action 
alternative scenario to quantify the uncertainties in future conditions, and the modeling 
results are typically expressed in probabilistic terms.  

This document provides an overview of the hydrologic modeling and the framework 
within which the many simulations were undertaken.   
 
In 2000, the Recovery Program issued Flow and Temperature Recommendations for 
Endangered Fishes in the Green River Downstream of Flaming Gorge Dam (Muth et al., 
2000; Flow Recommendations).  The Flow Recommendations provide the basis for the 
proposed action described and analyzed in the FEIS.  The ROD implements the proposed 
action by modifying the operations of Flaming Gorge Dam, to the extent possible, to 
assist in the recovery of endangered fishes and their critical habitat downstream from the 
dam and, at the same time, maintains and continues all authorized purposes of the 
Colorado River Storage Project (Reclamation 2006).  Table 2.1 in the FEIS summarizes 
the Flow Recommendations and can be found in Appendix A. 
 
The ROD directs Reclamation to operate to achieve, to the extent possible, the Flow 
Recommendations as described in the FEIS (Reclamation 2006).  The Flow 
Recommendations divide the Green River below Flaming Gorge Dam into three river 
reaches.  Reach 1 begins directly below the dam and extends to the confluence with the 
Yampa River.  Reach 2 begins at the Yampa River confluence and continues to the White 
River confluence.  Reach 3 is between the White River and Colorado River confluences 
(Muth et. al 2000).  
 
The ROD classifies annual hydrology into five hydrologic classifications dry (>90% 
exceedance); moderately dry (<70% and >90% exceedance); average (<30% and >70% 
exceedance); moderately wet (<10% and >30% exceedance); and wet (>10% 
exceedance).  
 
                                                 
4 Index Sequential Method:  Ouarda, T., Labadie, J.W., and Fontane, D.G. (1997), Index sequential 
hydrologic modeling for hydropower capacity estimation, J. of the American Water Resources Association, 
33(6) 1337-1349; and Kendall, D.B. and Dracup, J.A. (1991), A comparison of index-sequential and AR(1) 
generated hydrologic sequences, J. of Hydrology, 122, 335-352. 
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Alternatives Modeled 
Two action alternatives and one no action alternative were modeled, as described above. 
The action alternatives are the 58,957 acre-foot depletion scenario described above. The 
no action alternative is the August 2017 official CRSS run with the following two 
exceptions to the model assumptions (1) the 2007 Upper Colorado River Commission 
(UCRC) depletion schedule was used, and (2) all Upper Basin depletions were held 
constant at 2018 levels except those identified as reasonably foreseeable, which are held 
at 2060 levels. 

Period of Analysis 
Hydrologic modeling extends from 2018 through 2060.   

Model Description 
Future Colorado River system conditions under the action and no action alternatives were 
simulated using CRSS. The model framework of CRSS is a commercial river modeling 
software called Riverware5; a generalized river basin modeling software package 
developed by the University of Colorado through a cooperative arrangement with 
Reclamation and the Tennessee Valley Authority. CRSS was originally developed by 
Reclamation in the early 1970s and was implemented in Riverware in 1996.  

CRSS simulates the operation of the major reservoirs on the Colorado River on a monthly 
time-step and provides information regarding the projected future state of the system in 
terms of output variables including the amount of water in storage, reservoir elevations, 
releases from the dams, the amount of water flowing at various points throughout the 
system, and the diversions to and return flows from the water users throughout the 
system. The simulation uses a mass balance (or water budget) approach to account for 
water entering the system, water leaving the system (e.g., from consumptive use of water, 
trans-basin diversions, evaporation), and water moving through the system (i.e., either 
stored in reservoirs or flowing in river reaches). The model was used to project the future 
conditions of the Colorado River system on a monthly time-step for the period 2018 
through 2060.  

The input data for the model includes monthly future inflows, various physical process 
parameters such as the evaporation rates for each reservoir, initial reservoir conditions on 
January 1, 2018, and the future diversion and depletion schedules for entities in the Basin 
States and for Mexico. These future schedules were based on demand and depletion 
projections prepared and submitted by the Basin States based on the official 2007 Upper 
Colorado River Commission future depletions.  In this analysis, except for reasonably 
foreseeable depletions, future Upper Basin depletions from the 2007 UCRC schedule was 
assumed constant at 2018 levels; this assumption results in depletions significantly lower 
than the future depletion projections used in long term planning studies such as the Basin 
Study, which assumed that Upper Basin depletions will grow through 2060.  Depletions 

                                                 
5 Riverware: A generalized tool for complex reservoir system modeling, Edith A. Zagona, Terrance J. Fulp, 
Richard Shane, Timothy Magee, and H. Morgan Goranflo, Published in the Journal of the American Water 
Resources Association, August 2001. 
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(or water use) are defined here as diversions from the river less return flow credits, 
where applicable. 

The rules of operation of the Colorado River mainstream reservoirs including Flaming 
Gorge are also provided as input to the model. These sets of operating rules describe how 
water is released and delivered under various hydrologic conditions.  

The Flaming Gorge ROD outlines spring and base flow recommendations that 
Reclamation is obligated to meet in Reaches 1 and 2. The spring base flow 
recommendations are measured during April-July or until the cessation of the spring peak 
release and base flows are measured from the cessation of the spring peak releases or 
August through February of the next year. March and April are transition months to meet 
a variable May 1 elevation target for dam safety purposes.  
 
Reach 1 releases from Flaming Gorge are calculated based on the Reach 2 requirements 
that include Yampa River flows. Reach 2 model results are measured at Jensen, Utah. 
The model utilizes a k-NN daily disaggregation method for the Yampa River April-July 
unregulated flows to determine frequency of meeting spring peak timing, magnitude and 
duration daily. Yampa River flows during the base flow period use the monthly flow and 
calculate a daily average for the entire month from that value.  
 
Flaming Gorge powerplant capacity release is 4,600 cubic feet per second (cfs). Two 
bypass tubes each with a capacity of 2,000 cfs can be utilized for a total release from 
Flaming Gorge of 8,600 cfs. Flaming Gorge does have a gated spillway that can be used 
in a hydrologic emergency, which has been shown to be unnecessary in the current 
modeling.  
 

General model assumptions: 
• January 2018 initial conditions for all modeled reservoirs 

o Flaming Gorge 6,028.38 ft 
• Run duration: 2018-2060 
• Index sequential method used for the Direct Natural Flow period of record (1906-

2015): 110 simulations. 
 

Modifications to CRSS 
Modifications were made to the official version of CRSS to model the GRB depletion for 
this analysis.  The base flow release calculation during July-September for Reaches 1 and 
2 included an average depletion divided into daily releases for the time period, and all 
minimum release thresholds were met.  

Results 
Each alternative (no action, GRB and full depletion scenarios) was modeled using the 
DNF future inflow scenarios, resulting in three model runs.  For comparison purposes, 
the two action alternatives are compared to the no action alternative designated as 
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basecase.  The comparisons are made using the DNF future inflow scenarios.  The 
following variables were evaluated: 

o Flaming Gorge pool elevation on April 31st  
o Flaming Gorge elevation ≤ 5,980 ft 
o Flaming Gorge Release and Jensen Flows (January-February) 
o Flaming Gorge Release and Jensen Flows (March) 
o Flaming Gorge Release (April) 
o Flaming Gorge Release and Jensen Flows (July-September) 
o Flaming Gorge Release and Jensen Flows (October-December) 
o Jensen Flows (April-July) 
o Jensen Maximum Annual Flow (April-July) 
o Jensen Sustained 14-Day Duration Flows (April-July) 
o Jensen Flows (August-September) 

Post-processing and Interpretation Procedures 
CRSS generates data on a monthly time-step for over 300 points (or nodes) on the 
Colorado River system. Furthermore, using the ISM on the natural flow record, the model 
generated 110 possible outcomes for each node for each month of the model run. Flaming 
Gorge data is further disaggregated to a daily hydrograph for Flaming Gorge releases and 
flows at Jensen, Utah below the confluence of the Green and Yampa Rivers. These very 
large data sets generated for each alternative can be visualized as three-dimensional data 
“cubes” with the axes of time, space (or node) and trace (or outcome for each future 
hydrology). The data were aggregated to reduce the volume of data and to facilitate 
comparison of the alternatives.  

For aggregation of data, simple techniques were employed. For example, Flaming Gorge 
pool elevations were evaluated on an annual basis (i.e., end of April) to show long-term 
lake elevation trends and compliance with the May 1 elevation target as opposed to short-
term fluctuations.  Standard statistical techniques were used to analyze the 110 possible 
outcomes for a fixed time or particular temporal span. Statistics were generated for the 
percent exceedance over certain time periods at critical river threshold levels. Inverse 
cumulative density probabilities were determined by simply ranking the outcomes for all 
110 possible outcomes over each temporal scale (from lowest to highest) and determining 
the probability of being at or above that value. For example, 110 Flaming Gorge release 
values were generated for January 1, 2018, one for each natural flow inflow trace.  These 
110 values were compiled with all daily Flaming Gorge release values for the January 1-
December 31 time period. These statistics are then used to determine the probability of 
Flaming Gorge elevations or releases and Jensen flows being at certain thresholds 
throughout the run period (each separate scenario result contains 56,760 individual points 
of data for a CDF that contains every month of all 110 runs throughout the 2018-2060 
period, 577,060 individual points for the daily data during the April-July period). 

Direct Natural Flow Results 
Figure 1 shows the differences in Flaming Gorge pool elevation in April between the 
action alternatives and the no action alternative at all probability percentiles.  April was 
chosen because the 2006 FEIS identified this month as the reservoir elevation target to 
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meet that varies depending upon percent exceedance of forecasted inflow. The difference 
between the no action and implementation of the Green River Block depletion results in a 
maximum six foot drop in the reservoir. The addition of reasonably foreseeable 
depletions into the future increase the maximum difference in elevation to 30 feet, yet 
still within the FEIS range that extends to elevation 5980 feet.   
 
Figure 1 illustrates impacts that are seen throughout the graphical results comparing the 
impact between implementing the Green River Block depletion and incorporating the 
official UCRC 2060 depletions on the Green River. The impacts of incorporating full 
depletion development on the Green River are significantly greater than impacts from the 
58,957 acre-feet depletion.  
 
Figure 2 shows probability of Flaming Gorge pool elevation being below 5,980 ft 
(minimum elevation in FEIS) in April.  Under all scenarios, the modeling showed no 
traces (out of 110 traces) below minimum power pool.   
 
 

 
Figure 1. Flaming Gorge pool elevation, April. Direct natural flow 
inflows, 59kaf Green River maximum depletion. 
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Figure 2. Probability of Flaming Gorge pool elevation below 5,980 feet 
(minimum elevation in FEIS) in April. Direct natural flow inflows, 
59kaf Green River maximum depletion. 

 
Figures 3 and 4 present Flaming Gorge and Jensen releases during the January and 
February base flow period. Releases from Flaming Gorge in the no action and GRB 
depletion scenarios are almost identical. The addition of full depletion scenario causes a 
decrease in Flaming Gorge elevation that in turn decreases base flow releases to increase 
elevation where flexibility exists in Flaming Gorge operations. Between both the 80 to 90 
and 50 to 60 percent exceedance levels the full depletion scenario extends the minimum 
base flow duration at Jensen, Utah. The historic record includes some high precipitation 
months in January and February that are seen in the Jensen flows reaching above 4,500 
cfs < 0.01 percent of the time.  
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Figure 3. Probability of Flaming Gorge releases during January-
February. Direct natural flow inflows, 59kaf Green River maximum 
depletion. 

 

 
Figure 4. Probability of Jensen flows during January-February. 
Direct natural flow inflows, 59kaf Green River maximum depletion. 
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March is a transition month where Flaming Gorge releases can be significantly higher or 
lower than the base flow period from August-February to achieve the May 1 elevation 
drawdown level as evidenced during the low exceedance probabilities (higher 
percentiles) for Flaming Gorge releases and subsequent Jensen flows in Figures 5 and 6. 
Releases above powerplant capacity (4,600 cfs) occur 4 percent of the time in all 
scenarios. 
 
Figures 5 and 6 also present a similar story to the previous figures. Flaming Gorge and 
Jensen releases are nearly identical between the no action and GRB depletion scenarios, 
while the addition of the full depletion scenario extends minimum releases in March from 
60 to 70 percent exceedance levels. Continued lower release levels, albeit not minimum 
releases, occur from 10 to 60 percent exceedance levels (50 percent of the time) to 
increase reservoir storage under the full depletion scenario.  
 
 

 
Figure 5. Probability of Flaming Gorge releases in March. Direct 
natural flow inflows, 59kaf Green River maximum depletion. 
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Figure 6. Probability of Jensen flows in March. Direct natural flow 
inflows, 59kaf Green River maximum depletion. 

 
Spring peak releases during the month of April are nearly identical under all scenarios. 
The full depletion scenario continues to release slightly less and minimum releases are 
extended an additional 10 percent of the time, as evidenced in Figure 7. 
 

 
Figure 7. Probability of Flaming Gorge releases in April. Direct 
natural flow inflows, 59kaf Green River maximum depletion. 
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Jensen flows for the April-July period are presented in Figure 8(a) and (b). The 
unregulated nature of the Yampa River and the daily disaggregation algorithm provide a 
significant range of flows on the Yampa that are illustrated in Figure 8(a). Jensen flows 
are below 5,000 cfs approximately 45 percent of the time, and Figure 8(b) focuses on 
those flows for increased optics. Jensen flows in the action alternative and the full 
depletion scenario are higher approximately 5 percent of the time when Flaming Gorge 
releases are increased in July to maintain Reach 2 flows, and are higher than the no action 
alternative. The slight decrease approximately 1 percent of the time can be attributed to 
April flows that are outside the shift in timing for the action alternative releases.  
 

 
(a) 
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(b) 

Figure 8. Probability of Jensen flows during April-July. Direct 
natural flow inflows, 59kaf Green River maximum depletion. 

 
The maximum daily flow at the Jensen gage is presented in Figure 9. The ROD requires 
meeting a daily maximum of 18,600 cfs 50 percent of the time, which is indicated by the 
horizontal black line on the graph. The no action along with the action and full depletion 
scenarios have similar results for the maximum daily flow at Jensen. All three scenarios 
indicate that meeting the daily maximum flow at Jensen at or above 18,600 cfs 50 percent 
of the time is not achievable under historic hydrology used in this modeling scenario.  
 
Flaming Gorge ROD commitments also include flows at Jensen to meet or exceed 18,600 
cfs for a duration of 14 days at least 40 percent of the time. Figure 10 illustrates the 
probability of meeting 18,600 cfs for a consecutive 14-day period, which is a stricter 
standard than the ROD that requires 18,600 cfs for a cumulative total of 14 days at least 
40 percent of the time during the spring release period. Based on the conservative 
estimate, Figure 10 indicates that Jensen flows would remain at or above 18,600 cfs for a 
consecutive 14-day period approximately 25 percent of the time under all three scenarios. 
No difference exists between the no action and active alternatives, while the full 
depletion scenario indicates slightly lower releases caused by the increased depletions in 
the system.  
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Figure 9. Probability of Jensen annual maximum flow during 
April-July. Direct natural flow inflows, 59kaf Green River 
maximum depletion. 

 

 
Figure 10. Probability of Jensen annual maximum flow 
sustained for 14 consecutive days during April-July. Direct 
natural flow inflows, 59kaf Green River maximum depletion. 

 
 
Flaming Gorge Dam is operated to meet Reach 2 targets by incorporating the Yampa 
River flows and accounting for the GRB depletions total volume averaged daily over the 
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July through September period. The results of the GRB depletion can be seen in Figure 
11 where the total future depletion results in slightly lower flows around 50 percent of the 
time. The GRB depletions and total depletion releases from Flaming Gorge are similar 
above 65 percent exceedance, or 35 percent of the time, at higher releases than the no 
action alternative. The GRB depletion and total depletion scenarios are higher to maintain 
Reach 2 flows and compensate for higher depletion rates below Flaming Gorge Dam.   
 
The results of Flaming Gorge releases on Reach 2 flows can be seen in Figures 12 and 13 
on the Green River at Jensen. Figure 12 illustrates the likelihood of wet year flows 
extending into July with the total flows at Jensen approximately 26,000 cfs at the highest 
levels. Targeting the impacts of releases from Flaming Gorge to flows at Jensen during 
lower baseflows can be seen in Figure 13, which illustrates Jensen flows for August 
through September. The more granular view of Reach 2 flows during the August through 
September period indicates that Yampa flows provide a significant portion of Reach 2 
flows with the no action and GRB flows similar until approximately 65 percent 
exceedance level or 35 percent of the time, when the GRB depletion increases releases 
above the no action. The full depletion scenario remains lower than the base case to 
increase reservoir storage at less than 70 percent exceedance or 30 percent of the time, at 
which time Flaming Gorge releases increase the full depletion scenario above the base 
case. The no action alternative has lower flows than either action scenario when the 
minimum flow release target from Flaming Gorge Reservoir has essentially been altered 
to compensate for the depletion scenarios during drier hydrology. 
 

 
Figure 11. Probability of Flaming Gorge releases during July-
September. Direct natural flow inflows, 59kaf Green River 
maximum depletion. 
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Figure 12. Probability of Jensen flows during July-September. 
Direct natural flow inflows, 59kaf Green River maximum 
depletion. 

 

 
Figure 13. Probability of Jensen flows during August-
September. Direct natural flow inflows, 59kaf Green River 
maximum depletion. 

 
The GRB depletion ends on September 30, and the remaining months of the year are used 
to increase reservoir storage within the ROD base flow requirements. The base flows 
during the October through December time frame are evaluated in Figure 14 for Flaming 
Gorge releases and Figure 15 for Jensen flows. Flaming Gorge releases are maintained at 



 
HydrologicModelingAnalysis_June2018(2).docx 18  Draft: 6/11/2018 

minimum 800 cfs levels approximately 10 percent more time than the no action, and are 
at minimum releases for 25 percent of the time. The GRB depletion scenario maintains 
slightly lower releases as compared to the no action until 45 percent of the time after 
which releases converge with the no action scenario during October-December. The full 
depletion scenario increases the duration at minimum 800 cfs releases 20 percent of the 
time as compared against the no action, and releases are lower than the no action during 
the entire October through December period.  
 
The impact to Reach 2 Jensen flows for the GRB depletion during October through 
December is negligible as shown in Figure 15, with the addition of Yampa River flows 
assisting overall flows at Jensen. The full depletion scenario maintains approximately 250 
cfs lower flows at Jensen 80 percent of the time.  
 

 
Figure 14. Probability of Flaming Gorge releases during 
October-December. Direct natural flow inflows, 59kaf Green 
River maximum depletion. 
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Figure 15. Probability of Jensen flows during October-
December. Direct natural flow inflows, 59kaf Green River 
maximum depletion. 

 
 

Discussion 
The results from these hydrologic model runs should be interpreted with consideration to 
the model assumptions.  Unique to this analysis is the model assumption that no new 
projects or depletions will occur in the Upper Basin.  This model assumption adopts a 
rigorous definition of what reasonably foreseeable future depletions are in the Upper 
Basin and is consistent with Reclamation’s NEPA guidelines. Under this approach, a 
reasonably foreseeable future depletion is one which has state legislation, or a tribal 
resolution or federal Indian water settlement, or a federal finding of no significant impact 
(FONSI) or record of decision (ROD).  These are the criteria of certainty that a future 
depletion would occur at a particular time and place. This is a conservative approach to 
modeling the alternatives and takes the strictest approach to defining what is included and 
excluded for the cumulative impact analysis required by the Council on Environmental 
Quality’s regulations 40 CFR 1508.7.6  
 
It is recognized that the Upper Basin States plan to develop their compact allocated 
Colorado River water and, as such, it is highly unlikely that depletions will remain at the 
2018 level in the future.  
 

                                                 
6 Cumulative impact is the impact on the environment which results from the incremental impact of the 
action when added to other past, present, and reasonably foreseeable future actions regardless of what 
agency or person undertakes such actions. Cumulative impacts can result from individually minor but 
collectively significant actions taking place over a period of time.  
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It should also be noted that the modeling effect of holding most Upper Basin depletions 
constant at 2018 levels results in depletions significantly lower than the future long-term 
depletion projections provided by the Upper Basin States which assume that Upper Basin 
depletions will grow through 2060.  The current ROD at Flaming Gorge and its five 
hydrologic classifications has essentially turned the operations into a pass-through 
reservoir where the inflows equal the outflows during most years, except for extremely 
dry years when minimum releases decrease reservoir elevations. Lower depletions would 
result in higher reservoir elevations overall, but releases would essentially remain the 
same.  
 
Note that these model results do not represent what the actual reservoir elevations or 
releases will be in any particular year.  Model results should be interpreted based on the 
relative differences between the action and no action alternatives.   
 
The results presented in this report are the product of statistical analysis performed on 
model results from the 110 (DNF) model traces.   

Attachments List 
Attachment B: ReasonablyForeseeableDepletionNodes.xls 
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Appendix A 
 
Flaming Gorge Final Environmental Impact Statement 
Table 2.1: Recommended Magnitudes and Durations Based on Flows 
and Temperatures for Endangered Fishes in the Green River Downstream 
from Flaming Gorge Dam as Identified in the 2000 Flow and Temperature 
Recommendations 
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