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Title and Document Status:  Draft Environmental Impact Statement (DEIS) for the Rehabilitation of the 
Green River Diversion 
 
Lead Agency: U.S. Department of Agriculture (USDA) Natural Resources Conservation Service (NRCS) 
 
Cooperating Agency: U.S. Department of the Interior Bureau of Land Management (BLM) 
 
Sponsor/Local Organization: Utah Department of Agriculture and Food (UDAF) 
 
Authority: This DEIS has been prepared under the authority of the Emergency Watershed Protection 
(EWP) program (7 CFR Part 624) and in accordance with Section 102(2)(c) of the National 
Environmental Policy Act of 1969 (NEPA), Public Law 91-190, as amended (42 U.S.C. 4321 et seq.). 
 
Abstract: The Green River/Tusher Diversion was constructed in the early 1900s and has been modified 
over the years to maintain the structure.  During the 2010/2011 flood events, flows in the Green River 
caused severe damage to the diversion structure, compromising its structural integrity.  In the event of 
diversion failure, water service to three irrigation canals, the City of Green River, a historic irrigation 
water delivery system, and one hydropower plant would be eliminated.  Rehabilitating the diversion 
would directly result in these resources remaining usable for the water rights holders.  The NRCS and 
UDAF have analyzed alternatives to maintain the existing functions of the diversion for water delivery to 
irrigation canals and upgrade the diversion structure to current design standards, as well as provide 
upstream and downstream fish passage and tracking, fish screening, enhanced sediment sluicing, and 
downstream recreational boat passage. The fish protection and passage components are proposed for 
inclusion in the project to meet Endangered Species Act requirements for listed fish species populations 
in the Green River.  The boat passage provision is a navigability requirement of the state of Utah. 
 
Comments: NRCS has completed this DEIS in accordance with the NEPA and NRCS guidelines and 
standards.  Reviewers should provide their comments to McMillen, LLC during the allotted public review 
period, which is March 14, 2014 – April 30, 2014.  Comments should be sent to McMillen, LLC by 
Wednesday, April 30, 2014.  Please send comments to: 
 

Greg Allington – NEPA Manager 
1401 Shoreline Drive 

Boise, ID 83702 
208-342-4214 office / 208-342-4216 fax 

greenriver@mcmillen-llc.com 
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Non-Discrimination Statement:  The U.S. Department of Agriculture prohibits discrimination against its 
customers.  If you believe you have experienced discrimination when obtaining services from USDA, 
participating in a USDA program, or participating in a program that receives financial assistance from 
USDA, you may file a complaint with USDA.  Information about how to file a discrimination complaint is 
available from the Office of the Assistant Secretary for Civil Rights.  USDA prohibits discrimination in all 
its programs and activities on the basis of race, color, national origin, age, disability, and where applicable, 
sex (including gender identity and expression), marital status, familial status, parental status, religion, 
sexual orientation, political beliefs, genetic information, reprisal, or because all or a part of an individual's 
income is derived from any public assistance program. (Not all prohibited bases apply to all programs.) 
 
To file a complaint of discrimination, complete, sign, and mail a program discrimination complaint form, 
available at any USDA office location or online at www.ascr.usda.gov, or write to: 

USDA 
Office of the Assistant Secretary for Civil Rights 

1400 Independence Avenue, SW. 
Washington, DC 20250-9410 

 
Or call toll free at (866) 632-9992 (voice) to obtain additional information, the appropriate office or to 
request documents.  Individuals who are deaf, hard of hearing, or have speech disabilities may contact 
USDA through the Federal Relay service at (800) 877-8339 or (800) 845-6136 (in Spanish).  USDA is an 
equal opportunity provider, employer, and lender. 
 
Persons with disabilities who require alternative means for communication of program information (e.g., 
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CHAPTER S. Summary 

S.1. Background of the Project 

Flooding in 2011 heightened concerns that a catastrophic failure of the diversion could result in 
significant losses to the local agricultural economy.  The effects of recent flooding include cracking and 
chipping of concrete, undercutting of the downstream foundation sediments, and cracks associated with 
structural failure.  This damage prompted the Green River Conservation District and, subsequently, the 
Utah Department of Agriculture and Food (UDAF) to move forward with plans to rehabilitate the existing 
Green River Diversion, also known as the Tusher Diversion. 

The United States Department of Agriculture (USDA) Natural Resources Conservation Service (NRCS) 
is working with UDAF through the Emergency Watershed Protection (EWP) Program to rehabilitate the 
existing Green River Diversion (diversion) system that will continue to provide water delivery to water 
rights holders. 

Agency and stakeholder participation, along with public involvement, are key components that lead the 
NEPA process.  Project information was made available to the public during the first scoping period from 
October 30, 2012 to November 30, 2012.  A public scoping meeting was held on November 15, 2012 at 
the Green River City Hall.  Numerous meetings with agency officials and stakeholders occurred during 
that time period.  Based on the results of these scoping efforts, an Environmental Assessment (EA) was 
determined to be the correct course of action for the project.  

Consultation with the Utah State Historic Preservation Office (SHPO) resulted in a determination that the 
diversion is historic and may be eligible for listing on the National Register of Historic Places (NRHP).  
Consequently, any modifications to the diversion may result in an adverse effect to the historic resource.  
This study has included a wide range of alternatives (as detailed in Chapter 3, Alternatives), some of 
which would result in impacts to the diversion considered “significant” to cultural resources.  

Due to the potential for a significant resource impact, NRCS decided to prepare an EIS for the project 
instead of an EA.  The Notice of Intent (NOI) to prepare an EIS was published, and a second scoping 
period was opened from May 29, 2013 to July 2, 2013.   

This Draft EIS is available for public comment on March 14, 2014 through April 30, 2014.  A public 
meeting will be held in Green River, Utah on April 10, 2014.  All comments received during the comment 
period will be addressed in the Final EIS. 

 

S.1.2 Changes from the Draft EIS 

This section will include all changes that are made to this document upon the issuance of the Final EIS.   
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S.2. Purpose and Need 

S.2.1.  Purpose of the Proposed Action 

The purpose of the proposed action is to rehabilitate the existing Green River Diversion. The project 
would rehabilitate the diversion due to damage caused by past flood events, upgrade the diversion 
infrastructure to current design standards, maintain the level of water delivery to the existing water rights 
holders, and comply with applicable Federal rules and regulations. 

S.2.2.  Need for the Proposed Action 

The need for the project is to maintain existing functions of the diversion for water delivery to water 
rights holders (irrigation canals and the powerhouse). 

S.3. Proposed Action 

The Proposed Action would rehabilitate the Green River Diversion, which is necessary due to damage 
caused by past flood events; upgrade the diversion infrastructure to current design standards; maintain the 
level of water delivery to the existing water rights holders; and, comply with applicable Federal rules and 
regulations.  The Proposed Action would maintain existing functions of the diversion for water delivery 
to water rights holders, thereby meeting the Project Purpose and Need.   

Based on the screening of the range of alternatives that accounted for water right delivery, engineering 
practicability, environmental impacts, and public and participating agency input, the Proposed Action is 
recommended (the  “preferred alternative” would likely be a combination of the components, and would 
be decided upon in the Final EIS).  The Proposed Action is a list of alternative components that were 
favored by the public, cooperating and participating agencies. 

• Replace existing diversion structure. 

• Raise the structure 1 foot for water delivery to irrigation systems and provide sufficient water for 
bypass flows at fish protection systems 

• Move sediment through the system and maintain floodwater conveyance. 

• Replace existing gate and bridge at west raceway and provide sufficient water for bypass flows at fish 
protection systems. 

• Improve east side raceway to water wheel. 

• Dredge the large deposition area at the mouth of Tusher Wash for a source of cobble and gravel 
during construction. 

• Construct a new siphon intake at the east side canal. 

• Install deflection log booms at the east and west ends for public safety and structure protection. 

DEIS Page xi March 2014 



NRCS   Green River Diversion Rehabilitation 

• Reinforce the diversion structure with riprap. 

• Provide upstream fish passage past diversion structure. 

• Provide downstream fish passage via notches in the diversion structure. 

• Provide passive integrated transponder (PIT) tag detectors to sense and record fish movement over 
and around the diversion. 

• Install fish screen and bypass at the east side canal. 

• Provide both dry and wet downstream boat passage past the diversion structure.  

• Install boater warning signs upstream of the diversion for public safety. 

 

S.4. Summary of Alternatives Analysis 

The process of formulating alternatives for rehabilitation of the diversion followed procedures outlined in 
the NRCS National Environmental Compliance Handbook (USDA NRCS 2011).  Numerous alternatives 
were developed by the project team based on the ability to address the purpose and need of the project.  
Some of the initial alternatives were eliminated from further analysis due to high cost or other critical 
factors.  The project team developed a series of questions and filters to help formulate alternatives: 

 Initial Screening Question: -  Does the concept/alternative meet purpose and need? 

Several alternatives were eliminated from further study upon the application of the initial 
screening question.  A baseline alternative was developed at this stage of the process to 
demonstrate rehabilitation of the diversion. 

 Secondary Post-Scoping Screening Filters: 

-Is it consistent with established design criteria, engineering practices, etc.? 

-Is it reasonable and feasible, and within the established NRCS EWP scope of work? 

 

S.4.1.  No Action Alternative 

The No Action Alternative would consist of using no Federal money to rehabilitate the Green River 
Diversion.  Due to the cost associated with the rehabilitation of the diversion, it is likely that no repairs 
would be made by the stakeholders to the severely damaged structure; it would not be upgraded to current 
engineering standards and technology, and would provide very limited fish passage and no boat passage.  
The sediment control/sluice gates would also remain in their current condition. This alternative, therefore, 
represents the scenario in which the diversion may likely fail during an extreme flood event in the future. 
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S.4.2.  Replace In Place Alternative 

This baseline alternative would replace the diversion at the same location or within close proximity to the 
existing diversion.  The diversion structure or “weir” length would remain the same as the existing.  The 
rehabilitate alternative would maintain the existing east side and west side tie-in locations to the bank, 
where feasible.  The alternative would upgrade the structure to current engineering standards and 
technology.  The 750-foot, arc-shaped crest of the weir would be 1 foot higher and would raise the water 
surface elevation 1 foot; which would ensure delivery to water users.  This alternative would include one 
new gate for water control and sluicing; and a new bulkhead gate structure and 80-foot raceway to the 
water wheel on the east side at the Hastings Ranch to maintain existing water rights.  As part of the 
diversion rehabilitation, all water rights would be maintained.   

On the west side of the diversion, the Green River Canal and powerhouse raceway would be controlled by 
the existing gate bridge/structure.  To reduce debris collection and as a safety measure, two deflection log 
booms would be positioned across the raceway entrance.  The 100-foot long west side and 170-foot long 
east side log booms would tie into a sluice gate in order to pass the debris past the weir and avoid 
blockages.  At the east side, a new siphon intake for the East Side Canal would be constructed. 

Downstream fish passage across the diversion would not be provided by this alternative.  Upstream fish 
passage would be the same as existing passage on the east side of the structure.   

The diversion structure itself would be designed for safe passage over the diversion by boats during 
passable flows by creating a gradual slope that does not form an eddy that could trap boaters underwater.  
Boater warning signs would be placed at locations above the diversion on both banks. 

This alternative would also require the temporary use of approximately 5.5 acres of BLM-managed public 
lands, 14.5 acres of state sovereign lands (Green River itself), and 2.3 acres of private lands for staging 
and access during construction. 

S.4.3.  Replace In Place With Passages Alternative 

This alternative would demolish the existing diversion and install a new diversion in the same location.  
This alternative would replace the existing diversion along the current alignment and upgrade the 
structure to current engineering standards and technology.  Replacing the existing structure would 
maintain the historic setting of the project site.  The 750-foot, arc-shaped crest of the weir would be 1 foot 
higher and would raise the water surface elevation 1 foot; which would ensure delivery to water users.  
This alternative would include two new gates for water control and sluicing; and a new bulkhead gate 
structure and 80-foot raceway to the water wheel on the east side at the Hastings Ranch to maintain 
existing water rights.  As part of the diversion rehabilitation, all water rights would be maintained.     

On the west side of the diversion, the existing gate structure would be replaced to provide more efficient 
water control and sluicing capabilities for the Green River Canal and powerhouse raceway.  To reduce 
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debris collection and as a safety measure, two deflection log booms would be positioned across the 
raceway entrance.  The 100-foot long west side and 170-foot long east side log booms would tie into a 
sluice gate in order to pass the debris over the weir and avoid blockages.  At the east side, a new siphon 
intake for the East Side Canal would be constructed. 

Downstream fish passage across the diversion would be provided along the length via notches in the 
structure.  Adjacent to the water wheel raceway would be an upstream fish passage channel (10 feet wide 
and approximately 180 feet in length) that would be designed to accommodate fish during low flows.  
Passive integrated transponder (PIT) tag detectors would be placed at each downstream fish passage notch 
and at the entrance/exit of the upstream fish passage to sense and record fish movement over and around 
the diversion.  A fish screen would be placed in the East Side Canal near the river, with passage back to 
the river.  All concentrated fish passage areas would have PIT tag detectors to estimate population 
movement and numbers. 

Boat passage components would provide additional debris removal benefits.  This notch in the diversion 
structure could be located either in the center of the diversion or adjacent to the upstream fish passage and 
the water wheel raceway on the east side (refer to Appendix D for supporting documentation regarding the 
proposed locations of the boat passage).  The boat passage section would consist of a stepped opening 30-
feet wide by 2-feet deep in the diversion with a more gradual slope into the tailwater of the diversion to 
provide safer rafting over the diversion.  The boat passage would be lined with concrete and flows could be 
regulated using a weir at the entrance.  The diversion structure itself would be designed for safe passage 
over the dam during passable flows by creating a gradual slope that does not form an eddy that could trap 
boaters underwater.  Boater warning signs would be placed at locations above the diversion on both banks. 

This alternative includes the use of cobbles and gravel that have been deposited into the river channel 
below the diversion and at the confluence of Tusher Wash.  This alternative would also require the 
temporary use of approximately 5.5 acres of BLM-managed public lands, 14.5 acres of state sovereign 
lands (Green River itself), and 2.3 acres of private lands for staging and access during construction. 

S.5. Affected Environment 

The project area and/or vicinity is defined as the area within approximately ½ mile to one mile of the 
Green River Diversion, including the private properties adjacent.  The study area is much larger, typically 
county-wide.   

Soils 
• Soils in the study area have been mostly derived from the Mancos Shale.  In the study area 

portion of Grand County, two soil types are prevalent, including the Redbank-Flatnose families 
association, and the Toddler-Ravola-Glenton families association.  Emery County soils in the area 
include Beebe loamy fine sand, Ferron-Green River-Rafael complex, Garley-Ravola-Huntsman 
complex, Hunting loam, strongly saline, Penner loam, and Vickel-Utaline-Persayo complex.  The 
dominant soils within the study area are characteristic of river valleys and floodplains and occur 
at elevations comparable to the diversion and surrounding area.  There are minor amounts of 
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prime farmland (if irrigated) and locally important farmland in the study area. Irrigated crop 
production in the study area is dominated by melons. 

Water  
• Water resources in the study area include the Green River, Tusher Wash, the Green River Canal, 

the Thayne Canal, the East Side Canal, and wetlands. Floodplains in the study area include those 
of the Green River in Grand County (Emery County is unmapped).  
 

Air  
• The project is located within an air quality attainment area. 

 
Plants and Animals 

• Habitat in the study area includes riparian along the river. The river supports common native and 
non-native fish species. Terrestrial habitats support wildlife that uses riparian areas and 
agricultural land.  

• Four federally-listed fish species are known to use the project area: Bonytail (Gila elegans), 
Colorado pikeminnow (Ptycholcheilus lucius), Humpback chub (Gila cypha), and Razorback 
sucker (Xyrauchen texanus).  Portions of the Green and Colorado rivers in Utah are designated as 
critical habitat for all four endangered fish species in the study area; consultation has verified that 
the study area is designated critical habitat for the razorback sucker and the Colorado 
pikeminnow. 

• Several other special-status species (species that are ESA candidates, identified by the State or 
BLM as sensitive or part of conservation agreements) could be present in the study area. Of these, 
only Yellow-billed cuckoo (Coccyzus americanus) may be present in the project area.  
 

Humans 
• Socioeconomics, including Environmental Justice: Compared to other areas of the nation and 

state, the study area has a higher-than-average unemployment in 2010 and a lower-than-average 
median income. In 2009, the market value of irrigated crops produced in Emery County was 
$86.89 per acre, and in Grand County was $301.52 per acre.  There are potential environmental 
justice populations concentrated in the study area.  

• Cultural Resources: The diversion and the East Side Canal are eligible for listing on the 
National Register of Historic Places (NRHP), along with several other sites and structures.  The 
project would have a significant adverse effect on the diversion and the East Side Canal.  A 
treatment plan and Memorandum of Agreement (MOA) are currently in development. 

• Recreation: The study area is located between Swasey’s Beach and Boat Ramp to the north and 
Green River State Park to the south, both of which are camping and trail access areas.  The BLM-
managed lands west of the project are used for recreation access and OHV use.  There is 
unauthorized use of canals and canal maintenance roads for recreation.  

• Scenic beauty and Visual Resources: Landforms, buildings, water, and vegetation contribute to 
the overall scenic quality of the study area. The visual quality and landscape of the area is 
rural/agricultural.  
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S.6. Environmental Consequences of the Proposed Action 

In summary, the project alternatives propose to adversely or beneficially effect the following resources: 

• Water Resources • Vegetation 

• Socioeconomics • Threatened and Endangered Species 

• Cultural Resources • Recreation 

Table S-1 provides a comparison of impacts associated with each alternative, as well as recommended 
mitigation. 

Table S-1. Summary and Comparison of Direct, Indirect, and Short-Term Resource Impacts 

Effects No Action Replace In Place 
(Baseline) 

Replace In Place With 
Passages 

Soils  Direct Impacts: None 
Indirect effect - scouring 
of soil downstream from 
diversion failure.  
Temporary Downstream 
Effects to 4,000 ac of 
cropland. 

Direct Impacts: Approx 1100 
cubic yards of cobble and 
gravel removed from the 
Tusher Wash deposition 
area and used to construct 
and/or support the diversion 
Short-Term: Potential soil 
disturbance and sediment 
into Green River during 
construction.  Temporary 
disturbance to access roads 
and staging areas during 
construction. 

Direct Impacts: Approx 1100 
cubic yards of cobble and 
gravel removed from the 
Tusher Wash deposition area 
and used to construct and/or 
support the diversion 
Short-Term: Potential soil 
disturbance and sediment 
into Green River during 
construction.  Temporary 
disturbance to access roads 
and staging areas during 
construction. 

Prime and 
Unique 
Farmlands 

Direct Impacts: None 
Indirect and/or Short-
Term: Temporary 
Downstream Effects to 
4,000 ac of cropland. 

Direct Impacts: None 
Short-Term: Temporary 
easement for access during 
const. 

Direct Impacts: None 
Short-Term: Temporary 
easement for access during 
const. 

Water Resources 
– Water Quality, 
Hydrology, 
Floodplains 

Direct Impacts: None 
Short-Term: 
Construction activities 
would temporarily affect 
sediment levels in river 
channel. 

Direct Impacts: None. 
Short-Term: Temp 
disturbance to river channel. 

Direct Impacts: None 
Short-Term: Temp 
disturbance to river channel. 

Waters of US 
including 
Wetlands 

Direct Impacts: None 
Indirect effects to 
streams. Stream 
channel altered and 
wetlands washed away 
or filled with sediment 
from diversion failure. 

Direct Impacts: 1.4 ac 
impact to open waters. 
Short-Term: 14.5 ac 
temporary impact to open 
waters; 0.34 ac temporary 
impact to wetlands. 

Direct Impacts: 1.4 ac impact 
to open waters. 
Short-Term: 14.5 ac 
temporary impact to open 
waters; 0.34 ac temporary 
impact to wetlands. 

Climate Change Direct Impacts: None Direct Impacts: None Direct Impacts: None 

Air Quality  Direct Impacts: None 
Indirect and Short-Term: 
None   

Direct Impacts: None 
Short-Term: Construction 
activities would temporarily 
affect air quality in the 
project area. 

Direct Impacts: None 
Short-Term: Construction 
activities would temporarily 
affect air quality in the project 
area. 
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Effects No Action Replace In Place 
(Baseline) 

Replace In Place With 
Passages 

Plants –  
Riparian Zone 
and Other 

Direct Impacts: None 
Short-Term: Damage to 
vegetation downstream 
of diversion from failure. 

Direct Impacts: 0.5 ac of 
impact 
Short-Term: Potential for 
additional impact in access 
and staging areas during 
construction. 

Direct Impacts: 0.5 ac of 
impact 
Short-Term: Potential for 
additional impact in access 
and staging areas during 
construction. 

Threatened and 
Endangered 
Species 

Direct Impacts: 
Obstructed fish passage 
during low flows. 
Short-Term: Damage to 
species and habitat 
downstream of diversion 
from failure. 
 

Direct Impacts: 1.4 acres of 
impact due to new riprap in 
channel;  
No downstream fish 
passage. Obstructed fish 
passage during low flows. 
No fish or wildlife kills 
anticipated.  
Short-Term: 14.5 ac of  
disturbance to the channel 
during construction 
(designated critical habitat). 

Direct Impacts: 1.4 ac of 
impact due to new riprap in 
channel; no fish or wildlife 
kills anticipated.  
Enhancement of passages 
and installation of monitoring 
tools for improvement of 
habitat. 
Short-Term: 14.5 ac of  
disturbance to the channel 
during construction 
(designated critical habitat). 

Fish Direct Impacts: 
Obstructed fish passage 
during low flows. 
Short-Term: Possible 
destruction or 
modification of fish 
habitat in the channel 
downstream. 

Direct Impacts: 1.4 acres of 
impact due to new riprap in 
channel;  
Obstructed fish passage 
during low flows. 
Short-Term: 14.5 ac of  
disturbance to the channel 
during construction 

Direct Impacts: 1.4 acres of 
impact due to new riprap in 
channel; 
 
Short-Term: 14.5 ac of  
disturbance to the channel 
during construction 

Wildlife Direct Impacts: None 
Short-Term: Injury or 
fatality, as well as 
extreme habitat 
modifications, in the 
inundation area from 
diversion failure. 

Direct Impacts: 0.5 acres of 
wildlife habitat impacted 
(riparian) 
Short-Term: Temp 
disturbance to project area  

Direct Impacts: 0.5 acres of 
wildlife habitat impacted 
(riparian) 
Short-Term: Temp 
disturbance to project area  

Socioeconomics Direct Impacts: None 
Indirect and/or Short-
Term: Adverse effects 
damage to roads, 
access and property 
damages; loss of crops 
and jobs during floods. 
Temporary Downstream 
Effects to 4,000 ac of 
cropland. 

Direct Impacts: None 
Short-Term: Job creation 
during construction. 

Direct Impacts: None. 
Indirect: Possible increase in 
tourism, economy in the 
vicinity due to provision of 
boat passage. 
Short-Term: Job creation 
during construction. 
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Effects No Action Replace In Place 
(Baseline) 

Replace In Place With 
Passages 

Cultural/Historic Direct Impacts: None 
Indirect and/or Short-
Term: historic diversion 
structure would be 
adversely affected. 

Direct Impacts: Structure 
demolition and E Side Canal 
improvements a significant 
adverse effect.  
Short-Term: Construction 
activities, staging of 
equipment and materials, 
and river access temp 
impacts to eligible sites. 
Mitigate adverse effects 
through the development of 
a treatment plan that would 
become formalized in a 
Memorandum of Agreement 
(MOA). 

Direct Impacts: Structure 
demolition and E Side Canal 
improvements a significant 
effect. 
Short-Term: Construction 
activities, staging of 
equipment and materials, and 
river access temp impacts to 
eligible sites. 
Mitigate adverse effects 
through the development of a 
treatment plan that would 
become formalized in a 
Memorandum of Agreement 
(MOA).  

Recreation/Public 
Health & Safety 

Direct Impacts: None 
Indirect and/or Short-
Term: High hazard and 
loss-of-life potential in 
the event of diversion 
failure. 

Direct Impacts: None 
Indirect and/or Short-Term: 
Reduction of loss-of-life 
potential.  

Direct Impacts: Enhanced 
recreation opportunities for 
the boating community due to 
provision for boat passage. 
Indirect and/or Short-Term: 
Reduction of loss-of-life 
potential. 

Visual Quality/ 
Aesthetics/Scenic 
Beauty 

Direct Impacts: None 
Indirect and/or Short-
Term: Construction site 
would degrade the area 
temporarily. 

Direct Impacts: None 
Indirect and/or Short-Term: 
Construction site would 
degrade the area 
temporarily. 

Direct Impacts: None 
Indirect and/or Short-Term: 
Construction site would 
degrade the area temporarily. 

Land Use/Rights Direct Impacts: None 
Short Term: Temporary 
Downstream Effects to 
4,000 ac of cropland. 
 

Direct Impacts: None 
Short-Term: Temporary 
easement (approx.5.5 ac.) 
for BLM access during 
const. 
Special Use Lease (State of 
Utah) – 14.5 ac (temp. 
construction); 1.4 ac 
permanent easement. 

Direct Impacts: None 
Short-Term: Temporary 
easement (approx.5.5 ac.) for 
BLM access during const. 
Special Use Lease (State of 
Utah) – 14.5 ac (temp. 
construction); 1.4 ac 
permanent easement. 

Infrastructure - 
Transportation 

Direct Impacts: None 
Indirect and/or Short-
Term: Adverse effects 
from damage to roads 
from a diversion failure. 
Loss of access during 
floods. 

Direct Impacts: None 
Indirect and/or Short-Term: 
Temporary affects to road 
during construction 

Direct Impacts: None 
Indirect and/or Short-Term: 
Temporary affects to road 
during construction 

 

S.6.1.  Hazard Potential of Each Alternative 

There are no nearby areas of high landslide potential, and recent reconnaissance of geologic hazards did 
not reveal any evidence of active faults, landslides, or rockfalls in the study area (Alpha Engineering 
Company 2010). Seismic hazards are considered relatively low as well; therefore, the most significant 
hazard at the site is high water flows associated with extreme storm events (100-year event). 
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The No Action Alternative assumes that the existing diversion would remain in place and irrigation water 
delivery would continue as is currently.  In the 100-year storm event, the following may occur: 

• Diversion failure 
• Flooding from storm water flows  
• Damage to property, structures, roads, and people  
 

The Replace In Place alternative is in the same general location and proposes a similar structure to divert 
water from the Green River.  This alternative does not pose an increased risk nor does it involve 
additional hazard associated with the installation of a new structure.  In general, this alternative would 
provide a decreased hazard potential as compared to existing conditions. 

The Replace In Place With Passages alternative is in the same general location and proposes a similar 
structure to divert water from the Green River.  This alternative does not pose an increased risk nor does it 
involve additional hazard associated with the installation of a new structure.  In general, this alternative 
would provide a decreased hazard potential as compared to existing conditions. 

S.6.2.  Permits and Approvals 

In addition to EWPP requirements and mitigation measures that might be identified as part of this EIS, 
construction of the action alternatives would require the following permits or authorizations: 

• Special Use Permit/Lease: Bureau of Land Management (BLM), Utah Fire, Forestry, and State 
Lands (FFSL) 

• Clean Water Act (CWA) Section 404 authorization for work within the Green River 
• CWA Section 402 National Pollutant Discharge Elimination System (NPDES) general permit for 

construction-related stormwater discharges 
• National Historic Preservation Act (NHPA) Section 106 concurrence and Memorandum of 

Agreement with the State Historic Preservation Officer (SHPO) for the proposed Adverse Effect 
to the Green River Diversion. 

• Antidegradation review by the Utah Division of Water Quality for potential impacts to the Green 
River 

• Construction easements from Emery and Grand Counties, as well as property owners within the 
project area. 

 
S.7. Public Participation and Agency Consultation 

Project scoping questions, comments, and concerns were requested from the public and government 
agencies during the preliminary scoping period, both orally at public meetings and via written submittal 
of comments.  The main goal of public participation during the scoping period was to involve a diverse 
group of public and government agency participants to solicit input and provide timely information 
regarding their concerns pertaining to the project and the proposed alternatives.   
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S.7.1.  Original Public Scoping Meeting 

A scoping notice was prepared and sent to interested parties and regulatory agencies on October 30, 2012.  
The scoping notice gave a description of the project, location and overview, purpose and need, identified 
preliminary scoping issues, and requested public participation.  The scoping notice also identified the 
location of public meetings, contact information to submit written comments, and the scoping period 
closure date.  One public scoping meeting was conducted on November 15, 2012.  Written comments 
were submitted via mail, e-mail, facsimile, or comment card, and oral comments could have been 
submitted over the phone or in person.  There were 11 oral or written comment documents received 
during the scoping period. 

S.7.2.  Second Public Scoping Meeting 

Initially, it was determined that the project would follow NEPA guidelines through the EA process, and 
comments made during the first public scoping period as well as numerous agency meetings supported 
that.  However, during consultation with the State Historic Preservation Officer, it was determined that 
the diversion could be of historic importance and possibly be eligible for listing on the NRHP.  
Consequently, any modification to the diversion might result in an adverse effect to the historic resource.  
The consequences of the action alternatives could result in impacts to the diversion considered 
“significant” to cultural resources.  Due to the potential for a significant resource impact, NRCS decided 
to prepare an EIS for the project instead of an EA.  The NOI to prepare an EIS was published and a 
second scoping period was opened during the period of May 29, 2013 to July 2, 2013. 

The second public scoping meeting consisted of two Telebriefings on June 12, 2013.  One was held at 
2:00 PM to accommodate agency personnel and their schedules, and one at 6:00 PM to accommodate the 
general public and stakeholders.  Written comments could have been submitted via mail, e-mail, 
facsimile, or comment card, and oral comments could have been submitted via phone or in person.  There 
were 39 oral or written comment documents received for the Green River Diversion Project during the 2nd 
scoping period. 

S.7.3.  Agency Involvement and Consultation 

The Proposed Action would require work within BLM property.  NRCS has coordinated with the BLM (a 
cooperating agency) regarding the project.  A temporary use permit would be required for the staging and 
access for the construction activities associated with the project.  Consultation with the BLM will be 
ongoing, and once the project design has advanced further coordination would be necessary for 
modification of the rights-of-way and/or easements.  Further coordination with the BLM would be 
performed as the project progresses during final design. 

The Proposed Action would require work on the bed of the Green River, within the project area, which is 
considered sovereign land owned by the State of Utah and managed by the Utah Division of Forestry, Fire 
and State Lands (a participating agency). A Special Use Lease would be required for the construction 
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activities and the structure. Further consultation and coordination with FFSL will continue as the project 
progresses to ensure navigability through the Diversion. 

NRCS has coordinated with Utah SHPO regarding the project under formal consultation.  The report 
prepared for the project describing the results of the literature review and pedestrian survey concluded 
that there are cultural and historical resources within the project area.  The report was submitted to Utah 
SHPO for a concurrence of an Adverse Effect to 2 NRHP-eligible sites, the Green River Diversion and 
the East Side Canal.  The results of the consultation with SHPO on this project will be documented in the 
Final EIS. 

Preliminary research and informal consultation with the USFWS (a participating agency) has concluded 
that the project will impact Threatened and Endangered species.  A Biological Assessment will be 
prepared for the project describing the results of the literature review and pedestrian survey.  From that 
point, consultation will be formalized with the agency to provide adequate project information and 
mitigation commitments to develop the Biological Opinion.  The results of the consultation with USFWS 
on this project will be documented in the Final EIS. 

The Proposed Action would require work within jurisdictional waters of the U.S.  A USACE Section 404 
permit will be required to complete the construction activities associated with the project.  Consultation 
with the USACE will be performed once the project design has advanced to identify dredge/fill impacts 
(area and volume) to jurisdictional waters.  The preliminary assessment of jurisdictional waters of the U.S 
described in this document have identified that there will be impacts from each of the Action alternatives.  
Further coordination with the USACE will be performed as the project progresses during final design. 
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CHAPTER 1.   INTRODUCTION 

1.1. Introduction 
The United States Department of Agriculture (USDA) Natural Resources Conservation Service (NRCS) 
is working with the Utah Department of Agriculture and Food (UDAF) through the Emergency 
Watershed Protection (EWP) Program to rehabilitate the existing Green River Diversion (diversion) 
system (Figure 1-1) that will continue to provide water delivery to water rights holders.  

Flooding in 2011 heightened concerns that a catastrophic failure of the diversion could result in 
significant losses to the local agricultural economy.  The effects of recent flooding include cracking and 
chipping of concrete, undercutting of the downstream foundation sediments, and cracks associated with 
structural failure.  This damage prompted the Green River Conservation District and, subsequently, 
UDAF to move forward with plans to rehabilitate the existing Green River Diversion, also known as the 
Tusher Diversion.  

1.2. Authority 
This Draft Environmental Impact Statement (DEIS) has been prepared under the authority of the EWP 
program (authorized by Section 216 of the Flood Control Act of 1950, Public Law 81–516, 33 U.S.C. 
701b–1; and Section 403 of the Agricultural Credit Act of 1978, Public Law 95–334, as amended by 
Section 382, of the Federal Agriculture Improvement and Reform Act of 1996, Public Law 104–127, 16 
U.S.C. 2203). 

This document complies with the requirements of the National Environmental Policy Act of 1969 
(NEPA), PL 91-190, as amended (42 U.S.C. 4321 et seq.), and its implementing regulations, which are 
set forth in the Council on Environmental Quality (CEQ) Regulations 40 CFR Parts 1500-1508; and 
NRCS NEPA policy and guidelines 70 CFR Part 650 (NRCS 2006 and 2011).  The NEPA requires an 
evaluation of potential environmental impacts associated with federal actions. 

1.2.1. Emergency Watershed Protection (EWP) Program 

NRCS provides technical and financial assistance to communities that have been affected by natural 
disasters, including floods, fires, drought, hurricanes, etc.  This kind of assistance is provided through the 
EWP program.  The EWP program helps project sponsors and individuals implement emergency recovery 
measures to relieve imminent hazards to life and property created by a natural disaster that has caused a 
sudden impairment of a watershed (NRCS 2010a). 
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Rehabilitation of the diversion is eligible for funding under the EWP program, which authorizes funding 
(75% of project construction cost) and technical assistance (100% of design) to rehabilitate damage 
incurred to structures during natural disasters, including flood events.   

A NEPA Programmatic Environmental Impact Statement (EIS) was prepared by the NRCS for the overall 
EWP program in 2004; however, the rehabilitation of this diversion does not fit within the analysis 
parameters of the Programmatic EIS. Therefore, this DEIS has been prepared to comply with the 
additional NEPA analysis required for this project. 

In addition to repairing damage, the EWP Program requires that structures be updated to current 
technology and design standards as specified in the EWP Program Manual, Title 390, Part 511.4.A(12) 
(NRCS 2010a).  EWP Program measures must also adhere to all applicable Federal, State, Tribal, and 
local laws and regulations as specified in the EWP Program Manual, Title 390, Part 510.1. (NRCS 
2010a). 

1.2.2. Cooperating and Participating Agencies 

The CEQ’s regulations implementing NEPA allow federal agencies (as lead agencies) to invite tribal, 
state, and local governments, as well as other federal agencies, to serve as cooperating agencies in the 
preparation of environmental impact statements.  The NRCS, as the lead agency, invited those agencies 
with some close association with the project to be cooperating agencies.  The Bureau of Land 
Management (BLM) accepted the invitation to be a Cooperating Agency.  NRCS will also be 
coordinating with the Utah Division of Forestry, Fire and State Lands in regards to becoming a 
cooperating agency for the project.  The following federal, state, and local government agencies have 
been involved in the process and are considered participating agencies.  Section 5.2, Agency Consultation 
includes further description on the agency approvals and permitting required for the project. 

• U.S. Fish and Wildlife Service 
• U.S. Army Corps of Engineers 
• Environmental Protection Agency 
• Bureau of Reclamation 
• Utah Department of Water Resources 

• Utah Division of Wildlife Resources 
• Utah Department of Environmental Quality 
• Emery County 
• Grand County 
• City of Green River 

• Utah Division of Forestry, Fire and State Lands 
 

1.3. Existing Conditions 
The Green River Diversion is located on the Green River approximately 6 miles upstream of the town of 
Green River, Utah.  The Green River watershed is nested within the Colorado River watershed, which 
serves about 27 million people and irrigates nearly 4 million acres of land across several states of the 
Western United States (Gerner et al. 2006) (Figure 1-2).  Surface waters of the Green River originate 
across a 40,500 square-mile basin that includes parts of Wyoming, Utah, and Colorado.  
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The diversion (Pictures 1-1 and 1-2) is adjacent to the Tusher Wash and is often referred to as the Tusher 
Diversion.  The diversion structure spans the 750-foot width of the river and diverts water to water right 
holders (irrigators and hydropower users) on both sides of the river.  The diversion consists of four 
features: the main diversion structure, the West Side Raceway, the East Side Canal, and the water wheel 
(Figures 1-3 and 1-4). 
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Picture 1-1.  East End of Diversion 

 

 

 

 

 

 

 

 

 

Picture 1-2.  West End of Diversion 
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Picture 1-3.  Example of Damaged Area 

Prior to damage (Picture 1-3) caused in recent spring runoff and storms, the water users identified a 
number of deficiencies with the diversion including structure and water control gate deterioration, 
sediment loading, inability to meet water right diversions, flooding, and limitations to recreation.  The 
existing structure has suffered severe damage from recent flooding above and beyond what was identified 
prior to the 2011 flood event.  This recent damage has brought forth concerns regarding the ability of the 
structure to withstand another flood event similar to the 2011 flood. 

The Green River in the vicinity of the diversion is also used by boating recreationists.  However, the 
existing structure does not allow safe downstream boat passage during low flows, as numerous members 
of the boating public commented during the public scoping period. 

1.3.1. Irrigation System 

The existing diversion structure is located immediately upstream of Tusher Wash and delivers surface 
water for three uses (Figure 1-3, Pictures 1-1 and 1-2): the Green River Canal, the Thayn Hydropower 
Plant, and the East Side Canal.  The diversion is designed to raise the water surface elevation and provide 
water to irrigation facilities on both sides of the river. 

1.3.1.1. Historic Hastings Ranch, Water Wheel 

The water wheel located at the east side of the diversion (Picture 1-4; Figure 1-4) is privately owned by 
the Hastings Ranch. The structure is a 28-foot welded steel wheel located near the location of the original 
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wood wheel. This site has been in service since the 1940s, and provides water for irrigation on 
approximately 60 acres of cropland.  The water wheel is not currently delivering water to cropland. 

 
Picture 1-4.  Water Wheel at Hastings Ranch, East Bank 

(foreground: existing steel wheel; background: original wood wheel) 

1.3.1.2. East Side 

At the east side of the diversion (Pictures 1-1 and 1-5), water rights are allocated to the East Side Canal 
Company and the Hastings Ranch water wheel (noted in previous section; Figure 1-4). The East Side 
Canal receives water from an inlet upstream of the diversion, through a siphon system that passes water 
under Tusher Wash, and then into a canal that transports water to the south.  The east side of the diversion 
likely provides some fish passage over an existing break on the east side.  However, this fish passage was 
damaged during the 2011 flood event and there is currently about a 2-foot drop during low flows in the 
Green River, rendering it likely ineffective as a fish passage except during the highest flows. 
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Picture 1-5.  East Side Fish Passage 

1.3.1.3. West Side  

On the west side of the river, diverted water travels through 8 side-by-side headgates (Figure 1-4) and 
down the canal (raceway) approximately 0.4 miles to the entrance of the Green River Canal and the 
Thayn Powerhouse (Pictures 1-1, 1-6 and 1-7).  The existing “8-Gate” structure is substandard and does 
not allow for crossing of the raceway, which impedes the operation and maintenance process at the 
diversion. 

Existing Upstream Fish Passage 
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Picture 1-6.  West End of Diversion 

 
Picture 1-7.  West Side Raceway Headgate Structure 
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1.3.1.4. Sediment Reduction 

The existing sluice gate (Picture 1-8) is located on the west side of the diversion structure.  The sluice 
gate is a slide-type gate which is difficult to operate to sluice the sediment through the structure due to the 
damaged concrete.  

 
Picture 1-8.  West Side Sluice Gate 

1.3.2. Tusher Wash 

A large amount of sediment has been deposited at the point where the Tusher Wash meets the Green 
River (Picture 1-9), downstream of the diversion structure (Figure 1-4).  The wash is a 15-foot wide 
ephemeral drainage which is dry most of the season and used most often as an access road.   
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Picture 1-9.  Tusher Wash Entrance into the Green River 

1.3.3. Hydropower Plant  

The Thayn Hydropower Plant is located on the west side of the river, where diverted water travels 
through the 8 side-by-side headgates and down the West Side Raceway approximately 0.4 miles (Figure 
1-3).  The majority of the flow in the raceway is delivered to the Thayn Hydropower Plant which passes 
the water back into the Green River.  The remainder of the water is delivered to two irrigation canals 
(Green River Canal and Thayn Ditch).  

The Upper Colorado River Endangered Fish Recovery Program, through funding from the Bureau of 
Reclamation (BOR) and technical oversight from the U.S. Fish and Wildlife Service (USFWS), is 
currently evaluating the possible use of a fish return system downstream of the hydropower plant.  Further 
detail on this future project located in the immediate vicinity is provided in Section 3.5. 
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1.4. Project Scope 
The NRCS Utah State Office announced its intent to prepare an EIS for the Green River Diversion 
Rehabilitation Project in May 2013. 

This DEIS is being prepared by the NRCS to comply with the requirements of the National 
Environmental Policy Act of 1969 (NEPA) and its implementing regulations.  The format of this 
document follows the outline required for NEPA documents (NRCS 2010b and 2011). 

1.4.1. Project Scoping Efforts and History 

Agency and stakeholder participation, along with public involvement, are key components that lead the 
NEPA process.  Project information was made available to the public during the first scoping period from 
October 30, 2012 to November 30, 2012.  A public scoping meeting was held on November 15, 2012 at 
the Green River City Hall.  Numerous meetings with agency officials and stakeholders occurred during 
that time period.  Based on the results of these scoping efforts, an Environmental Assessment (EA) was 
determined to be the correct course of action for the project.  

Consultation with the Utah State Historic Preservation Office (SHPO) resulted in a determination that the 
diversion is historic and may be eligible for listing on the National Register of Historic Places (NRHP).  
Consequently, any modifications to the diversion may result in an adverse effect to the historic resource.  
This study has included a wide range of alternatives (as detailed in Chapter 3, Alternatives), some of 
which would result in impacts to the diversion considered “significant” to cultural resources.  

Due to the potential for a significant resource impact, NRCS decided to prepare an EIS for the project 
instead of an EA.  The Notice of Intent (NOI) to prepare an EIS was published, and a second scoping 
period was opened from May 29, 2013 to July 2, 2013.  The EIS complies with the CEQ regulations, 
which require an evaluation of potential environmental impacts associated with federal projects and 
actions: 

The NRCS State Conservationist must prepare an EIS when the action will result in significant 
adverse impacts that cannot be mitigated, even if on balance the action will have a beneficial effect.  
The NRCS State Conservationist must exercise discretion in determining the appropriate level of 
documentation when there are significant positive impacts, recognizing that it may be advisable to 
prepare an EIS in certain situations, such as when there is controversy regarding environmental 
effects. (NRCS 2010b)   
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1.5. Purpose and Need 

1.5.1. Purpose of the Proposed Action 
The purpose of the proposed action is to rehabilitate the existing Green River Diversion. The project will 
rehabilitate the diversion due to damage caused by past flood events, upgrade the diversion infrastructure 
to current design standards, maintain the level of water delivery to the existing water rights holders, and 
comply with applicable Federal rules and regulations. 

1.5.2. Need for the Proposed Action 

The need for the project is to maintain existing functions of the diversion for water delivery to water 
rights holders (irrigation canals and the powerhouse).  

1.5.3. Laws, Regulations, Policies and Determinations 

Table 1-1 summarizes the laws, regulations, and policies that could apply to the proposed action and the 
determinations that NRCS and other agencies might need to make in order to implement the proposed 
action.  These laws, regulations, and policies are in addition to the EWP Program requirements. 

Table 1-1. Laws, Regulations and Agency Responsibilities 

Law, Regulation, 
or Policy 

Issuing 
/Approving 

Agency 
Determination Responsibilities, 

Concurrences and Timing 

Federal Laws, Regulations, and Policies  
BLM Regulation 
43 CFR Part 
10010 Subparts A 
through G. 
sections 10010.1 
through 10010.62 

BLM Easements and Land Acquisitions; 
modification of existing rights-of-way; 
temporary construction permitting. 

UDAF or contractors, with 
NRCS concurrence; complete 
all permitting and acquisition 
before construction begins. 

Clean Water Act 
(33 USC 1251 and 
subsequent 
sections), Section 
401a  

UDEQ-DWQ  Water quality certification; required only if the 
action is subject to authorization under CWA 
Section 404.  

CWA Section 404 permittee 
(UDAF or contractors, with 
NRCS concurrence); receive 
certification before 
construction begins.  

Clean Water Act, 
Section 402 
(National Pollutant 
Discharge 
Elimination 
System)a  

UDEQ-DWQ  Compliance with the State’s general permit for 
construction-related stormwater discharges.  
• Small Municipal Separate Storm Sewer 
System (MS4) general permits issued to 
municipalities.  

CWA Section 402 permittee 
(UDAF or contractors, with 
NRCS concurrence); 
demonstrate compliance 
before construction begins.  

Clean Water Act, 
Section 404  

USACE  Authorization for the discharge of fill material 
to waters of the United States; depending on 
the magnitude of impact, project activity might 
be authorized under either an existing General 
(Nationwide) Permit or a new Standard 
(Individual) Permit.  

CWA Section 404 permittee 
(UDAF or contractors, with 
NRCS concurrence); receive 
authorization before 
construction begins.  

Executive Order 
11990: Protection 
of Wetlands  

NRCS  Compliance with the Executive Order.  Federal lead (NRCS) and 
cooperating (BLM) agency; 
considered during the EIS 
process.  

Executive Order 
11988: Floodplain 
Management  

NRCS  Compliance with the Executive Order.  Federal lead (NRCS) and 
cooperating (BLM) agency; 
considered during the EIS 
process.  
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Law, Regulation, 
or Policy 

Issuing 
/Approving 

Agency 
Determination Responsibilities, 

Concurrences and Timing 

Farmland 
Protection Policy 
Act (7 USC 4201)  

NRCS  Compliance with the Act.  Federal lead (NRCS) and 
cooperating (BLM) agency; 
considered during the EIS 
process.  

Fish and Wildlife 
Coordination Act 
(16 USC 661 and 
subsequent 
sections)  

USFWS and 
UDWR  

Compliance with the Act; applies to activity 
that would modify the Green River. 
Consultation and coordination as part of the 
EIS process.  

Federal lead (NRCS) and 
cooperating (BLM) agency; 
considered during the EIS 
process.  

Endangered 
Species Act (16 
USC 1531 and 
subsequent 
sections)  

USFWS  Consultation under Section 7 of the Act to 
determine the project’s potential to affect listed 
species. Consultation as part of the EIS 
process.  

Federal lead (NRCS) and 
cooperating (BLM) agency; 
considered during the EIS 
process.  

Migratory Bird 
Treaty Act (16 
USC 703 and 
subsequent 
sections)  

USFWS  Compliance with the Act.  Federal lead (NRCS) and 
cooperating (BLM) agency; 
considered during the EIS 
process. UDAF or sponsor’s 
contractor monitors 
compliance during 
construction, if necessary.  

Bald and Golden 
Eagle Protection 
Act (16 USC 668)  

U.S. 
Department 
of the Interior 
(DOI), usually 
USFWS  

Compliance with the Act.  Federal lead (NRCS) and 
cooperating (BLM) agency; 
considered during the EIS 
process. UDAF or sponsor’s 
contractor monitors 
compliance during 
construction, if necessary.  

Executive Order 
13112: Invasive 
Species  

NRCS  Compliance with the Executive Order.  Federal lead (NRCS) and 
cooperating (BLM) agency; 
considered during the EIS 
process.  

National Historic 
Preservation Acta 
(16 USC 470)  

Utah SHPO; 
and ACHP  

Consultation under Section106 of the Act to 
determine the project’s potential to affect listed 
or eligible resources.  

Federal lead (NRCS) and 
cooperating (BLM) agency; 
consultation during the EIS 
process.  

Executive Order 
12898: 
Environmental 
Justice for Low-
Income and 
Minority 
Populations  

NRCS  Compliance with the Executive Order.  Federal lead (NRCS) and 
cooperating (BLM) agency; 
considered during the EIS 
process.  

Utah Laws, Regulations, and Policies  
Water Rights  UDWRt Consistency with permitted water rights.  NRCS considers during EIS 

process; ultimately the 
responsibility of the permittee.  

Sovereign Lands 
(Utah Admin Code 
65A-1-2 and 65A-
10-1) 

FFSL Compliance with State code.  Special Use 
Lease required. Sovereign lands are managed 
under the Public Trust Doctrine using multiple 
use/sustained yield principles and must ensure 
that all uses on sovereign lands are regulated 
such that protection of navigation, fish and 
wildlife habitat, public recreation, and water 
quality are balanced against the economic 
necessity or benefit to be derived from any 
proposed use. 

NRCS considers during EIS 
process; ultimately the 
responsibility of the permittee. 
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Law, Regulation, 
or Policy 

Issuing 
/Approving 

Agency 
Determination Responsibilities, 

Concurrences and Timing 

Stream Alteration  UDWRt  Compliance with State code.  NRCS considers during EIS 
process; ultimately the 
responsibility of the permittee 
or its contractor.  

Antidegradation 
(Water Quality)  

UDEQ-DWQ Compliance with State code for maintenance 
of high-quality waters; requires separate 
review.  

NRCS considers during EIS 
process; ultimately the 
responsibility of UDAF or 
permittee.  

Drinking Water 
Source Protection  

UDEQ-DWQ Compliance with State code.  NRCS considers during EIS 
process; ultimately the 
responsibility of UDAF, the 
permittee, or its contractor.  

Utah Air Quality 
Rules  

UDAQ  Compliance with applicable rules for 
construction activity.  

NRCS considers during EIS 
process; ultimately the 
responsibility of UDAF, the 
permittee, or its contractor. 

aFederal law for which implementation has been partially or wholly delegated to the State.  Note: see Acronyms and 
Abbreviations for all short forms listed.   
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1.5.4. Resources Studied In Detail 

Table 1-2 lists the resource considerations that were determined to be relevant to the decisions that must 
be made concerning the project and require further analysis in this DEIS.  These resources were selected 
by internal project coordination and through public scoping. 

Table 1-2. Resources Studied in Detail 

Resource 
Category Specific Resources Studied Resource 

Category Specific Resources Studied 

SOIL 
Streambank Erosion 
Prime and Unique Farmlands 
Geology PLANTS  

Endangered and Threatened Species 
Invasives 
Riparian Areas 

WATER 

Surface Water Quality, 
Sedimentation 
Hydrology, Water Rights 
Groundwater, Floodplains 
Waters of the US/Wetlands 
Climate Change 

ANIMALS 
Endangered and Threatened Species 
Invasives 
Fish and Wildlife Habitat 

HUMANS 

Cultural Resources 
Hazardous Toxic/Radiologic Wastes 
Recreation, Wild and Scenic Rivers 
Public Health and Safety 
Visual/Aesthetics/Scenic Beauty 
Land Use, Infrastructure, Noise 

AIR Air Quality 

 

1.5.5. Resources Eliminated From Further Study 

As directed by CEQ regulations 1500.1(b), 1500.2(b) and other sections, the NRCS eliminated the 
following resource considerations from detailed study because the proposed action would cause only 
inconsequential or no effect to occur to these issues. In accordance with NRCS policy, a Damage Survey 
Report (Appendix C) was completed for the proposed project that documented the general environmental 
conditions at the project site.  Other than the information presented in Table 1-3 below, this DEIS 
contains no further information on these eliminated resource issues. 

Table 1-3. Resources Eliminated from Further Study 

Resource 
Category Specific Resources Eliminated Resource 

Category Specific Resources Eliminated 

SOIL Upland Erosion  
PLANTS AND 
ANIMALS 

Natural Areas 
Essential Fish Habitat 
Coral Reefs 

WATER 
Regional Water Management Plans 
Coastal Zone Management Areas 
 HUMANS Parklands 
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CHAPTER 2.   AFFECTED ENVIRONMENT 

The purpose of this chapter is to describe the area that could be affected by the proposed alternatives, 
including the areas of ecological, cultural, social, aesthetic, and economic resources affected by the 
proposed action.  The purpose of describing the affected environment is to define the context in which the 
impacts could occur.  

In the following sections of this report the project area and/or vicinity is defined as the resources that 
occur within ½ mile to one mile of the Green River Diversion.  The term study area is often much larger, 
typically county wide to ensure that all resources are accounted for during project research.  The project 
site is synonymous with project footprint and only includes the area that would be disturbed during 
construction. 

2.1. Soil Resources 
Soil information presented in this section has been summarized from NRCS Web Soil Survey data 
(NRCS 2013a).  Soils in the study area (Figure 2-1) have been mostly derived from the Mancos Shale. In 
the study area portion of Grand County, two soil types are prevalent, including the Redbank-Flatnose 
families association, and the Toddler-Ravola-Glenton families association. Emery County soils in the area 
include Beebe loamy fine sand, Ferron-Green River-Rafael complex, Garley-Ravola-Huntsman complex, 
Hunting loam, strongly saline, Penner loam, and Vickel-Utaline-Persayo complex.  The dominant soils 
within the study area are characteristic of river valleys and floodplains and occur at elevations comparable 
to the diversion and surrounding area. These soils are briefly described in Table 2-1.  

Table 2-1. NRCS Web Soil Survey Data 

Name Landform Ecological Site Slope (%) Comment 

Redbank-
Flatnose 

Association 
Flood plains Greasewood and/or 

Coyote Willow 0 to 3 

Comprised of nonsaline, porous fine sandy to 
gravelly loams. Occurs adjacent to the east 
bank of the river from 4,000 to 6,500 feet 

elevation. 
Toddler-
Ravola-
Glenton 
Families 

Association 

Drainageways, 
flood plains 

Castle Valley 
Saltbush 0 to 3 Comprised of well-drained, nonsaline to 

slightly saline, silt loams and fine sandy loams. 

Ferron-Green 
River-Rafael 

Complex 
Flood plains 

Inland Saltgrass and 
Fremont 

Cottonwood 
1 to 2 

Comprised of poorly drained, nonsaline to 
moderately saline, very fine to fine sandy 

loams. 

Garley-Ravola-
Huntsman 
Complex 

Flood-plain 
Steps 

Big Basin 
Sagebrush, 

Shadscale, and/or 
Black Greasewood  

1 to 4 
Comprised of well-drained, very slightly saline 
to moderately saline, clay, fine sandy, gravelly 

sandy clay, and gravelly fine sandy loams. 

Vickel-Utaline-
Persayo 
Complex 

Pediments 
Shadscale, Indian 
Ricegrass, and/or 

Mat Saltbush 
8 to 45 

Comprised of well-drained, nonsaline to 
slightly saline, gravelly or clay loams that 

occur between 4,000 and 6,400 feet elevation. 
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Soil borings completed during preparation of a recent design report provided soil data from the surface to 
as deep as 54.5 feet at sites on and around the diversion (Alpha Engineering Company 2010).  Data 
confirmed that soils are a mixture of silty sand, sand with silt and gravel, and loose gravel with silt and 
sand.  Some areas have sandstone boulders and cobbles in a silty sand matrix. 

2.1.1. Geology 

The Emery County General Plan describes the geology of the area: 

Emery County is located ‘where the desert meets the mountains,’ at the border of the Colorado 
Plateau and the High Plateaus.  On the western side of the County is the Wasatch Plateau, which is 
the major water source for the County.  The San Rafael Swell dominates the County’s center with its 
rugged reefs, ‘castles’ and gorges.  East of the San Rafael Swell is the Green River Desert, an arid 
district which has been historically important to ranching operations located in the lower San Rafael 
Valley.  The eastern border of the County is formed by the Green River.  (Emery County 2008) 

The geology of the area of consideration is comprised of Quaternary alluvium and colluvium, with areas 
of older alluvium, and Mancos Shale (Hintze et al. 2000).  The Green River floodplain is largely 
comprised of Quaternary alluvium deposits of sands and gravels, while the Mancos Shale dominates the 
area immediately surrounding the diversion.  The Mancos Shale was deposited approximately 95 to 80 
million years ago during the Cretaceous period, when an inland sea covered much of the western interior 
of the country.  Deposition in this marine environment resulted in the accumulation of alkali salts that 
result in moderate to high concentrations of dissolved minerals and salts in local groundwater.  

Topography within and around the study area ranges from 4,079 feet at the diversion’s crest elevation, to 
approximately 4,190 feet at a high point to the west of the river (Blue Castle Butte Quadrangle).  
Landslide hazards are generally of very low to low potential in the study area according the Utah 
Geological Survey (2007).  Moderate landslide potential does occur upstream and downstream of the 
diversion west of the river in small areas.  These areas are associated with the extreme slopes of buttes 
within the Beckwith Plateau.  There are no nearby areas of high landslide potential.  

A recent reconnaissance of geologic hazards did not reveal any evidence of active faults, landslides, or 
rockfalls in the study area (Alpha Engineering Company 2010).  Seismic hazards are considered relatively 
low. The most significant hazards at the site are high water flows associated with extreme storm events. 

2.1.2. Stream Bank Erosion 

Soil erosion has been noted as a common problem for Emery and Grand Counties (UACD 2011, 2012).  
As noted above, local soils are primarily derived from Mancos Shale.  These soils are highly erosive and 
have inconsistent shrink/swell properties (UACD 2012).  Runoff from intense summer rainfall events 
over barren slopes can produce flash floods in the dry washes and canyon bottoms of this region.  These 
floods increase sediment deposition and loading in streams, ultimately causing water quality and flood 
storage capacity issues.  
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These natural erosional forces are accelerated by alteration of soils through changes in stream 
geomorphology, development of adjacent lands, and use of adjacent lands for agriculture or grazing.  The 
construction of the diversion resulted in changes to the natural flow regime and sediment transport in the 
Green River.  Sediments in the river now become trapped behind the diversion and enter the raceway and 
ditch.  The trapping of sediments behind the diversion can cause erosion downstream of the diversion or 
along the riverbanks. 

Stream bank erosion occurs naturally but increases when vegetation is removed from the banks.  Some 
areas of the bank around the diversion have minimal riparian vegetation and human disturbance that can 
contribute to erosion.  

2.1.3. Sedimentation 

The Green River carries a high suspended sediment load and is experiencing sediment deposition at 
several locations along the Green River Canal.  These alluvial deposits include silty sand, gravel, cobbles, 
and occasional boulders (Alpha Engineering Company 2010).  The physical removal of the sediment is 
very costly (UWRL 2010) and irrigators are interested in ways to minimize the transport and deposition 
of sediment in the canal.   

A study being conducted by the Utah Water Research Laboratory (UWRL) for the Green River Canal 
Company (GRCC) is currently underway regarding sediment found in the canal as a result of the 
sedimentation process.  The study has multiple objectives, including establishment of a grain size 
distribution, classification of the types of soils present, and determination of the minimum velocity 
required to maintain suspension of the silt particles entering the irrigation canal.  A second objective is to 
create an accurate map of the Green River irrigation canal including the location of all turnouts, returns, 
and check gates to aid the GRCC in locating, governing, and maintaining the irrigation structures in its 
system.  The third objective is to create a spreadsheet accounting model that describes the operating 
conditions of the canal and allows canal operators to minimize sedimentation by identifying potential 
problem areas.  The fourth objective is to provide the GRCC with a set of operational guidelines for the 
Green River irrigation canal, which also describes how the Green River canal model functions.  The final 
objective is to provide the GRCC with recommendations for canal operation in order to limit 
sedimentation.  Research on the canal will continue until the objectives are met (UWRL 2010), and 
coordination will continue with the UWRL to incorporate results within the design of the Green River 
Diversion Rehabilitation.  

2.1.4. Prime and Unique Farmlands 

Prime and unique farmland is a designation for areas that support the growth of specific high-value food 
and fiber crops and are considered of national importance.  There are no prime or unique farmlands within 
the project area, though an area of prime farmland does occur to the south of the project area.  Farmland 
of statewide importance, however, exists immediately adjacent to the river.  
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Farmland of statewide importance is identified by state agencies as important for agricultural use in the 
state, but is not of national significance. This land must be irrigated to receive this designation. On the 
east bank, immediately upstream and downstream of the diversion, farmland of statewide importance is 
present where Redbank-Flatnose soils (047, as depicted on Figure 2-1) occur, agricultural uses are 
present, and irrigation is adequate (NRCS 2013a, UACD 2011).  

Prime farmland south of the project area occurs where Penner Loam soils are present (NRCS 2013a). This 
soil is only considered prime if it is adequately irrigated and if soil erodibility and climate meet 
established criteria. 
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2.2. Water Resources 
The Green River in Utah from the confluence with the Colorado River to the state line is designated for 
the following beneficial uses: 1) domestic water supply (with appropriate treatment); 2) primary contact 
recreation; 3) protection of warmwater species and aquatic life; and 4) agricultural uses (State of Utah 
2013).  This segment of the Green River in the project area is not listed on the State of Utah’s 303(d) list 
of impaired water bodies and meets most beneficial uses.  Currently, it is listed as achieving all beneficial 
uses except primary contact recreation, but does achieve infrequent contact recreation (Utah Division of 
Water Quality 2013).   

Also protected for secondary contact recreation where there is a “low likelihood of ingestion of water or a 
low degree of bodily contact with the water. Examples include, but are not limited to, wading, hunting 
and fishing” (UAC 2013).   

2.2.1. Water Quality 

In 2004-2005, the U.S. Geological Survey (USGS) conducted an investigation of water quality in the 
Green River within the reach just upstream of the Green River Diversion down to the city of Green River.  
The study looked at specific dissolved solids concentrations, which were observed in wide ranges within 
the reach.  Waters diverted for irrigation typically had much lower concentrations, while drainage water 
from agricultural runoff returning to the river had much higher concentrations (Gerner et al. 2006).  
Despite the local high concentrations of suspended sediment, no Total Maximum Daily Load (TMDL) 
rules exist for the reach. Finally, a uranium mill tailings disposal site is located approximately 8 miles 
downstream of the project site.  The most recent evaluation of the disposal facility concluded that no 
constituents of concern (arsenic, nitrate + nitrite, selenium, sulfate, or uranium) had exceeded their 
respective proposed alternate concentration limits at sampling locations within the Green River (DOE 
2012). 

Water temperature in the Green River near the city of Green River was periodically recorded between 
1952 and 1981. Although there is variation throughout, the completion of Flaming Gorge Dam in the late 
1960s has dampened this variation, leading to a more uniform inter-annual average temperature. Overall, 
the average annual temperature in the Green River is about 13.9 °C (57.0 °F). Also, the presence of the 
diversion appears to have led to an overall drop in average water temperature, most likely due to the 
thermal stratification in the reservoir and the initial bottom release of water, despite the fact that water is 
now released at multiple levels from within the reservoir.    

The State of Utah’s Administrative Code (UAC) section 19-5-110 requires the waters of the state be 
grouped into classes in order to protect against controllable pollution impacting the designated beneficial 
uses (UAC 2013). The segment of the Green River that is located within the project area has been 
designated as Class 2B which is defined by the UAC section R317-2-6 as “Protected for infrequent 
primary contact” (UAC 2013).   

DEIS Page 2-6 March 2014 



NRCS   Green River Diversion Rehabilitation 

2.2.2. Hydrology  

The watershed drainage area upstream of the Green River Diversion is approximately 40,500 square miles 
(Figure 1-2).  The Green River Watershed is nested within the Colorado River Watershed, which serves 
about 27 million people and irrigates nearly 4 million acres of land across several states of the Western 
United States (Gerner et al. 2006).  Surface waters of the Green River originate across the basin which 
includes parts of Wyoming, Utah, and Colorado.  USGS Gaging Station 09315000, located approximately 
8 river miles downstream of the diversion near the city of Green River, has a 111-year record of discharge 
that indicates an average daily flow rate of 6,085 cubic feet per second (cfs).  However, flow in the Green 
River is partially regulated by Flaming Gorge Dam, which is located 407 river miles from the mouth of 
the Green River.   

Flaming Gorge Dam was completed in 1965, after which flows in the Green River were regulated due to 
water storage in Flaming Gorge Reservoir.  Peak discharges above the Green River Diversion were 
therefore estimated using the HEC-SSP program (USACE 2010) for the years 1965 through 2009.  
Results are given in Table 2-2 for the 2-, 25-, 50-, and 100-yr events.  Results in the table are similar to 
results published elsewhere (Gerner et al. 2006).  

Table 2-2. Peak Discharges For Various Return Periods, Above Green River Diversion 

Statistic Flow (cfs) 
2-year 21,386 

25-year 40,726 

50-year 44,603 

100-year 48,170 

Flow rates estimated using StreamStats and the HEC-SSP program (Concept Design Report, McMillen 2014) 
 

The Concept Design Report (Appendix B) provides further detail on the hydrology of the Green River in 
the vicinity of the project.  The analysis has concluded that the minimum flow expected at the Green 
River Diversion structure is 1,132 cfs. 

2.2.3. Water Rights 

Several water rights exist on the river near the project location.  Some of these rights are approved, while 
others have been perfected.  A perfected water right is a right that has been both approved, and 
consummated, i.e. the water right has actually been put to beneficial use.  A list of the water rights near 
the project is provided in Table 2-3 and is shown in Figure 2-2. 

Table 2-3. Water Rights for Study Area 

Map 
Location 

Water 
Right ID Owner cfs ac-ft Use Point of Diversion 

1 

91-5059 D.Carter  16 I Unidentified 

91-294 Green River Canal Co 60 5888.2 I, S, D Unidentified 

91-5043 Green River Canal Co 20  R Tusher Dam 
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Map 
Location 

Water 
Right ID Owner cfs ac-ft Use Point of Diversion 

91-39 Green River City 220  H Below Diversion; 
Inactive 

91-5075 Gunnison Butte Mutual Irr. Co.  2879.7792 I Tusher Dam 

91-113 L. Thayn 35  I Unidentified 

91-4130 L. Thayn 600  H Raceway 

91-5161 L. Thayn  3153 I Tusher Dam 

2 

92-43 C.Dunham, H.Hastings, 
C.Ross 60  H Unidentified 

92-74 C.Dunham, H.Hastings, 
C.Ross 5  I Unidentified 

92-620 Sequoiadendron, LLC  2.71 I, S Unidentified 

3 

92-657 JD Banasky  801.5946 I East Side Canal 

92-661 G.Clark or E.Clark  32.82 I East Side Canal 

92-656 C.Dunham  521.82 I East Side Canal 

92-667 C.Dunham  68.34 I East Side Canal 

92-660 K. and P. Dunham  86.64 I East Side Canal 

92-659 N. Dunham  522.6 I East Side Canal 

92-658 H. Nelson  37.26 I East Side Canal 

4 

92-633 Eastside High Ditch Irr. Co.  4900 I Unidentified 

92-4 East Side Irr. Co. 6  I Unidentified 

92-638 Gunnison Butte Mutual Irr. Co.  8238.9054 I Eastside Diversion 

92-69 TJ Hastings 1  I Unidentified 

92-21 B. and D. Nelson 2  I Unidentified 

92-646 SITLA  526.12 I Unidentified 

92-645 SITLA  51.88 I Unidentified 

5 92-622 Eastside High Ditch Irr. Co.  3480 I Existing div dam, 
headgate, canal 

ac-ft = acre feet; SITLA = State of Utah School and Institutional Trust Lands Administration 
Uses: I = irrigation; S = stockwater; D = domestic; H = hydropower plant; R = raceway 
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2.2.4. Groundwater  

USGS conducted a study of groundwater and surface water quality conditions downstream of the 
diversion in 2004–2005 (USGS 2006).   Groundwater in the project area generally occurs in the Mancos 
Shale from 1 to 15 feet below ground surface and has high dissolved solids concentrations.  Groundwater 
wells in the study area had dissolved solids ranging from 687 to 55,900 mg/L.  The transport of salts 
(dissolved solids) from agricultural irrigation, concentration from evapotranspiration, and weathering of 
rocks in the soil are likely sources of salts in groundwater.  Existing groundwater rights exist within one 
mile of the project site; a table listing those rights and uses can be found in the Concept Design Report 
(Appendix B). 

2.2.5. Floodplains 

The Federal Emergency Management Agency (FEMA) flood insurance map for the study area (Map 
4902320016A [historic, dated 1981]) indicates that the 100-year floodplain extends for approximately 
200 feet to 1,000 feet in width along the east side of the Green River (Figure 2-3).  The west side in the 
study area is on BLM property and is not mapped. 

2.2.6. Waters of the US including Wetlands 

The jurisdictional wetland delineation and waters of the US inventory will be performed in the Spring of 
2014.  The Preliminary Wetland Inventory memo (Appendix C) was prepared in consultation with the US 
Army Corps of Engineers (USACE).  The studies are conducted to identify and assess waters of the U.S. 
and wetlands within or adjacent to the study area.  Based on the preliminary reconnaissance, waters of the 
US in the study area can be divided into natural drainages and associated wetlands as well as irrigation-
related canals, laterals, and drains.   

The Preliminary Wetland Inventory identified 17.88 acres of open waters and 28.19 acres of wetlands 
within the project area.  Data compiled by the National Wetland Inventory (NWI) shows the presence of 
wetlands along the banks of the Green River (Figure 2-3).   According to NWI mapping, there are four 
distinct wetlands present along the river margin within the immediate project vicinity (NWI 2013).  These 
wetlands are characterized as palustrine, scrub-shrub and temporarily flooded (PSSC).  Palustrine systems 
include non-tidal wetlands of less than 6.5 feet (2 meters) at the deepest point.  Scrub-shrub includes 
woody vegetation less than 19.7 feet (6 meters) tall.  Temporary flooding indicates that surface water is 
present for only brief periods at these wetlands, with the water table typically below the soil surface.   

2.2.7. Climate Change 

A recent report by the Southwest Climate Alliance (Cayan et al. 2013) described an evaluation of the 
potential future conditions in the Southwestern U.S. based on the latest climate change models.  The key 
findings include the following: 

• Air temperatures in the Southwest will rise by more than 3° F over the next 100 years (high 
confidence).  
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• Temperature rise will occur more in summer and fall than in winter and spring (medium-high 
confidence). 

• Climate variations in temperature and precipitation will continue to be prominent (year to year 
and decade to decade; high confidence). 

• There will be lower precipitation in the southern portion of the Southwest region and little change 
in the northern portion of the region (medium-low confidence). 

• There will be a reduction in mountain snowpack over the next 100 years (high confidence). 

• Substantial areas of the region will have reduced runoff and streamflow over the rest of the 
century (medium-high confidence). 

2.2.7.1. Local Climate – Utah and the Green River Area 

The climate of Utah experiences wide temperature variations between seasons due to its mid-continent 
location.  The climates in Utah also vary greatly depending on the physiologic location and elevation. 
During winter and spring, temperatures average below freezing and most of the precipitation comes in the 
form of snow with a deep snowpack accumulating in many of the mountainous high elevations.  By late 
spring, temperatures warm up in the lower valley elevations and the mountain snowpack begins to melt.  
The high mountain roads and trails are not normally free of snow until mid- to late-June.  The summer 
season brings warm temperatures to most areas in the valleys with hot temperatures in the desert areas.  
Afternoon thunderstorms become common by June and can be expected into September. 

The diversion is located 6 miles northeast of the city of Green River at an approximate elevation of 4,089 
feet (above mean sea level).  The closest weather station to the diversion structure is at Green River 
Aviation (Western Regional Climate Center 2012).  The area averages a yearly rainfall of 6.45 inches and 
an average yearly snowfall of 7.7 inches.  The average temperature reaches its maximum in July at 97.7°F 
and its minimum in January at 38.2°F.  On average, there are 255 sunny days per year in the area (City 
Data 2012). 
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2.3. Air Quality 

2.3.1. National Ambient Air Quality Standards 

Pursuant to requirements of the Clean Air Act (42 U.S.C. 7401 et seq.), the U.S. Environmental 
Protection Agency (EPA) has established National Ambient Air Quality Standards (NAAQS) for 
pollutants considered harmful to public health and the environment. Monitoring of NAAQS pollutants is 
conducted in Utah by the Utah Department of Environmental Quality’s (UDEQ’s) Division of Air Quality 
(DAQ). The following air quality data are summarized from the 2012 UDEQ air quality report (UDEQ 
2012).  

NAAQS pollutants include carbon monoxide (CO), nitrogen dioxide (NO2), ozone (O3), particulate matter 
(PM), sulfur dioxide (SO2) and lead (Pb). DAQ has 25 fixed air quality monitoring stations throughout the 
state of Utah to monitor the NAAQS pollutants. There are no fixed monitoring stations in Emery or 
Grand counties and the annual report does not include either county in the state nonattainment (exceeds 
NAAQS) or maintenance areas (historically exceeded NAAQS).  

2.3.2. Climate and Greenhouse Gases 

Gases that trap heat in the atmosphere are called greenhouse gases (GHG).  Data regarding GHGs, 
regulations, and emissions sources are summarized from EPA (2013). GHGs include CO2, methane 
(CH4), nitrous oxide (N2O), and florinated gases such as hydroflorocarbons, perflorocarbons, and sulfur 
hexafluoride.  In Utah, emissions inventories are conducted every 3 years.  

The Center for Climate Strategies (CCS) prepared a report for UDEQ to evaluate historic and projected 
GHG emissions in Utah (2005).  The CCS report suggested that activities in Utah accounted for about 1% 
of the total gross GHG emissions in the U.S for the year 2005.  However, Utah’s gross GHG emissions 
were reported to be rising faster than those in the rest of the nation; from 1990 to 2005.  The CCS report 
suggested that current trajectories of GHG emissions would result in a 95% increase in emissions from 
1990 to 2020. However, the U.S. Energy Information Administration (2013) recently reported that state 
energy-related CO2 emissions in Utah had gone down by 1.3% from 2000 to 2010.    

2.4. Plants 

2.4.1. Vegetation Communities 

Vegetation communities present in the area have been mapped by the Southwest Regional Gap Analysis 
Project (USGS 2005a).  Ten discreet communities occur in the general area and five of those communities 
are immediately adjacent to the river.  Table 2-4 summarizes the communities as described in the analysis 
(USGS 2005b).  The five primary communities present in the study area are presented first.  
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Table 2-4. GAP Analysis Summary 

Vegetation Community Summary 

Colorado Plateau Mixed Bedrock Canyon 
and Tableland 

This vegetation is characterized by very open tree canopy or 
scattered trees and shrubs with a sparse herbaceous layer. It occurs 
on the west bank, both upstream and downstream from the diversion  

Inter-Mountain Basins Mixed Salt Desert 
Scrub 

This is a widespread ecological system that includes open-canopied 
shrublands of typically saline basins, alluvial slopes, and plains 

across the western U.S. It occurs on the west bank, both upstream 
and downstream of the diversion.  

Inter-Mountain Basins Greasewood Flat 
This vegetation community typically is found near drainages on 

stream terraces and flats. It occurs in a small area on the west bank, 
upstream from the diversion. 

Invasive Southwest Riparian Woodland 
and Shrubland 

This invasive plant community dominates the land cover along the 
east bank of the study area from approximately 2,000 feet upstream 
of the diversion to 200 feet downstream. It also occurs on the west 

bank upstream of the diversion. 

Developed, Medium - High Intensity These areas have a mixture of constructed materials and vegetation. 
Impervious surface accounts for 50 to 100% of the total cover.  

Inter-Mountain Basins Mat Saltbrush 
Shrubland 

This ecological system is found on gentle slopes and rolling plains in 
the northern Colorado Plateau and Uinta Basin on Mancos Shale. It 

occurs at locations over 300 feet from the west riverbank and 
beyond. 

Colorado Plateau Blackbush-Mormon-Tea 
Shrubland 

This vegetation community is characterized by extensive open 
shrublands with a sparse herbaceous layer composed of grasses. 
There are two small communities within a few hundred feet of the 

west bank of the river. 

Rocky Mountain Lower Montane Riparian 
Woodland and Shrubland 

This community is typically found within the flood zone of rivers, on 
islands, sand or cobble bars, stream banks, and irrigation ditches. 

Patches of this native riparian habitat are in the study area along the 
diversion canal. 

Invasive Annual and Biennial Forbland A small area of this community on the west bank, downstream of the 
southern end of the diversion canal. 

Agriculture Agriculture areas occur well upstream and downstream of the 
diversion and over 500 feet from the east bank. 

 

2.4.1.1. Riparian Areas 

Riparian ecosystems are generally defined as those areas adjacent to flowing waterways and standing 
water bodies that have a distinct plant community different than that of nearby uplands.  Riparian plant 
communities provide essential ecological functions, including stabilization of riverbanks, trapping of 
nutrients and sediments, buffering flood events, and contributing one of the most diverse and productive 
habitats available (UDWR 1996).  Undisturbed riparian zones are home to a wide range of resident and 
migratory wildlife and provide refuge from predators and extreme summer heat.  

Riparian areas throughout Utah have declined or been degraded through stream diversions, groundwater 
pumping, and extended drought (Hultine et al. 2010.)  Where alterations in riparian areas have occurred, 
non-native and invasive plant species have become established.  In particular, tamarisk, Russian olive, 
and purple loosestrife have spread through the Green River’s riparian zones, resulting in substantial 
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changes to the ecosystem (UDWR 1996).  Today, cottonwoods, tamarisk, and willows are the 
predominant members of the riparian plant community throughout the length of the Green River (State of 
Utah 2013b).  

Protection of riparian ecosystems is essential to biological health of the river, but is also highly valued as 
a natural area for the people of Utah.  The Grand County General Plan reports that county residents 
identified riparian areas as their top priority for the types of open space preferred for recreation (Grand 
County 2011). 

2.4.2. Endangered and Threatened Species and Species of Concern 

There are six Federally-listed threatened or endangered plant species known to occur within Emery and 
Grand counties and no candidate plant species for listing (Table 2-5).  The Biological Assessment 
(Appendix C; to be completed spring 2014) provides extensive species analysis and survey data, which 
serve to verify the “presence” findings in the table.  Most of these plants occur southwest of the study area 
in the San Rafael Swell area and southeast in the Moab area at higher elevations and in other soils derived 
from other parent material than what is found onsite.  Based on these facts, it is unlikely that any of the 
threatened or endangered listed plant species are present within the study area.  The BLM, as a 
Cooperating Agency on the project, has determined that none of the BLM sensitive plants listed in Emery 
County are likely to be found within the project area (see attached BLM Plant Survey Memo).    

Table 2-5. Federally-Listed Plant Species in Emery and Grand Counties, Utah 

Common Name  Scientific Name  Status County Presence 

Barneby reed-mustard Schoenocrambe barnebyi  E Emery Not in study area 

Bolander’s camissonia Camissonia bolanderi BLM Emery Not in study area 

Creutzfeldt flower Crytantha creutzfeldtii BLM Emery Not in study area 

Cronquist’s buckwheat Eriogonum corymbosum BLM Emery Not in study area 

Dolores rushpink Lygodesmia grandiflora BLM Emery Not in study area 

Green River milk-vetch Astragalus pubentissimus BLM Emery Not in study area 

Horse Canyon stickleaf Mentzelia multicaulis BLM Emery Not in study area 

Jones’ Cycladenia 
(waxy dogbane) Cycladenia humilis var jonesii  T Emery, Grand Not in study area 

Last chance Townsendia Townsendia aprica T Emery Not in study area 

Jones indigo bush Psorothamnus polydenius BLM Emery Not in study area 

Maguire’s daisy Erigeron maguire BLM Emery Not in study area 

Mussentuchit gilia Alicielia tenuis BLM Emery Not in study area 

Psoralea globemallow Sphaeralcea psoraloides BLM Emery Not in study area 
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Common Name  Scientific Name  Status County Presence 

San Rafael cactus Pediocactus despainii  E Emery Not in study area 

Thompson’s talinum Talinum thompsonii BLM Emery Not in study area 

Trotter’s alpineparsley Oreoxis trotteri BLM Emery Not in study area 

Utah spurge Euphorbia nephradenia BLM Emery Not in study area 

Winkler pincushion cactus Pediocactus winkleri T Emery Not likely in area 

Wright fishhook cactus Sclerocactus wrightiae  E Emery Not likely in area 

This list was compiled by the Utah Division of Wildlife Resources (UDWR) using known species occurrences and 
species observations from the Utah Natural Heritage Program’s Biodiversity Tracking and Conservation System 
(BIOTICS) (UDWR 2012b), as well as the USFWS Environmental Conservation Online System Species by County 
report for Emery and Grand Counties, UT (USFWS 2013). BLM species (BLM 2011); T=Federally Threatened, 
E=Federally Endangered. 

2.4.3. Invasive Plant Species and Noxious Weeds 

Executive Order 13122 states that “a Federal agency shall not authorize, fund, or carry out actions that it 
believes are likely to cause or promote the introduction and spread of invasive species in the U.S. or 
elsewhere." 

There are a total of 27 plant species classified as noxious weeds in Utah (UWCA 2013).  Noxious weeds 
are non-native plant species designated by state law or county ordinance because they cause, or have the 
potential to cause, extraordinary negative economic and ecological impacts.  Of these, 19 are reported to 
occur in Emery County or Grand County (Table 2-6).  Noxious weeds are further divided by their level of 
invasiveness.  Class A noxious weeds have low populations with high priority control potential, Class B 
weeds have moderate populations that are thought to be controllable in most areas, and Class C weeds are 
categorized as having extensive cover and are beyond control (UCWA 2013).  The focus on Class C 
species is containment of the existing distribution.  Each Utah county may also revise the list per local 
conditions; Emery and Grand counties both include Russian olive on their lists (Emery County Weed and 
Mosquito Department 2013 and Grand County Weed Department 2012).  In addition to the noxious 
weeds list, UDWR has developed an invasive aquatic species list of plants, which includes common reed 
(Phragmites australis) in both Emery and Grand counties (2009a).  

Noxious weed species that have the potential to occur in the study area are shown in Table 2-6.  However, 
no on-site surveys have been conducted to determine presence or extent of invasive plant species and 
noxious weeds in the study area. Prior to construction, a plant survey will be completed which will 
indicate which class A and B weed species inhabit the study area.  That information will be utilized to 
develop a Post Construction Site Rehabilitation Plan.  The Plan will include mechanisms for addressing 
weed establishment and treatment. 
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Table 2-6. Noxious Weeds and Other Invasive Plants Potentially Present in the Study Area 

Common Name Scientific Name Statewide 
Class County Presence 

Purple loosestrife Lythrum salicaria A Emery, Grand 

Black henbane Hyoscyamus niger A Grand 

Diffuse knapweed Centaurea diffusa A Grand 

Leafy spurge Euphorbia esula A Emery 

Spotted knapweed Centaurea maculosa A Emery, Grand 

Yellow toadflax Linaria vulgaris A Emery 

Bermudagrass Cynodon dactylon B Emery, Grand 

Dalmatian toadflax Linaria genistifolia B Emery 

Hoary cress Cardaria draba B Emery, Grand 

Musk thistle Carduus nutans B Emery, Grand 

Perennial pepperweed Lepidium latifolium B Emery, Grand 

Poison hemlock Conium maculatum B Emery 

Russian knapweed Centaurea repens B Emery, Grand 

Scotch thistle Onopordum acanthium B Emery, Grand 

Canada thistle Cirsium arvense C Emery, Grand 

Field bindweed Convolvulus arvensis C Emery, Grand 

Houndstongue Cynoglossum officinale C Emery, Grand 

Quackgrass Elytrigia repens C Emery, Grand 

Salt cedar Tamarisk spp. C Emery, Grand 

Russian olive Eleagnus angustifolia - Emery, Grand  

Data compiled from Belliston et al. 2009.  Class A noxious weeds have low populations with high priority control 
potential, Class B weeds have moderate populations that are thought to be controllable in most areas, and Class C 
weeds are categorized as having extensive cover and are beyond control (UCWA 2013).   

2.5. Animals  

2.5.1. Fish and Wildlife Habitat 

Fish and wildlife in the study area include a wide range of native and non-native fish, migratory birds, 
resident birds, mammals, amphibians, and reptiles.  Fish populations in the lower Green River are 
dominated by nonnative channel catfish and common carp as well as native bluehead and flannelmouth 
suckers..  Habitat for the wildlife species is provided by the cottonwood/willow riparian areas along the 
river margin, the adjacent greasewood habitat, and nearby cliff faces of the Beckwith Plateau.  Wildlife 
populations that are most well documented and understood include those that are listed for protection 
under the Endangered Species Act (ESA) or those that are desired hunting targets.  
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The UDWR manages several large game, mammal, furbearer, and bird game species.  Available online 
mapping shows that the study area provides either year-round, winter, or summer range to three of these 
species.  Pronghorn antelope range includes the study area year-round, Chukar partridge are present in the 
study area during winter, and mule deer are year-long residents in the Green River Valley through the 
study area (UDCD 2013).  Other big game species that have been harvested in adjacent management 
areas include elk, Rocky Mountain bighorn sheep, cougars (UDWR 2011), and black bear (UDWR 2012).  
Furbearers caught in Emery or Grand County in the 2012–2013 harvest included beaver, bobcat, coyote, 
grey fox, muskrat, raccoon, red fox, and striped skunk (UDWR 2013a).  Other furbearers not included in 
harvest surveys that are common in the study area include cottontail rabbit and black-tailed and white-
tailed jackrabbit (UDWR 2013b).  Upland game birds in the study area include Chukar partridge, ring-
necked pheasant, and wild turkey (UDWR 2013c).  Ducks, shorebirds, herons, and other waterbirds are 
also common throughout the waterways of Utah.  Neotropical migratory and resident birds are also 
abundant and dependent on the riparian habitat available.  Snakes, lizards, toads, and other reptiles are 
common near the river. 

2.5.2. Endangered and Threatened Species and Species of Concern 

Within Emery County or Grand County, there are a total of 36 species that are federally or state listed, 
species of concern or managed under a Utah Conservation Agreement to preclude listing (Table 2-7).  
Federally protected species include six endangered (E), two threatened (T), and three candidates (C) for 
listing.  Utah recognizes 22 species within Emery and Grand counties as species of special concern (SPC), 
including the three federal candidates for listing.  There are five species for which UDWR has prepared a 
Conservation Agreement (CS).  Species descriptions and habitat types are summarized below.  

Table 2-7. Federal and State Listed Species in Emery and Grand Counties, Utah 

Common Name  Scientific Name  Status County Likely to Occur in 
Study Area 

Allen’s big-eared bat Idionycteris phyllotis SPC Grand No 

American white pelican Pelecanus erythrorhynchos SPC Grand No 

Bald eagle Haliaeetus leucocephalus SPC Emery, Grand Yes 

Big free-tailed bat Nyctinomops macrotis SPC Grand Yes 

Black-footed ferret Mustela nigripes E; 
Extirpated Emery, Grand No 

Bluehead sucker Catostomus discobolus CS Emery, Grand Yes 

Bonytail Gila elegans  E Emery, Grand Yes 

Burrowing owl Athene cunicularioa SPC Emery, Grand Yes 

Canada lynx  Lynx canadensis  T Emery No 

Colorado pikeminnow  Ptychocheilus lucius  E, DCH Emery, Grand Yes 

Colorado River cutthroat 
trout 

Oncorhynchus clarkii 
pleuriticus CS Emery No 
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Common Name  Scientific Name  Status County Likely to Occur in 
Study Area 

Cornsnake Elaphe guttata SPC Emery, Grand Yes 

Eureka mountainsnail Oreohelix eurokensis SPC Grand No 

Ferruginous hawk Buteo regalis SPC Emery, Grand Yes 

Flannelmouth sucker Catostomus latipinnis CS Emery, Grand Yes 

Fringed myotis Myotis thysanodes SPC Grand No 

Gray wolf Canis lupus E Emery No 

Great plains toad Bufo cognatus SPC Emery Yes 

Greater sage-grouse  Centrocercus urophasianus  C, SPC Emery, Grand No 

Gunnison sage-grouse Centrocercus minimus C, SPC Grand No 

Gunnison’s prairie-dog Centrocercus minimus SPC Grand No 

Humpback chub  Gila cypha  E Emery, Grand No 

Kit fox Vulpes macrotis SPC Emery, Grand No 

Lewis’s woodpecker Melanerpes lewis SPC Grand No 

Mexican spotted owl  Strix occidentalis lucida  T Emery No 

Mountain plover Charadrius montanus SPC Grand No 

Northern goshawk Accipiter gentilis CS Emery, Grand No 

Razorback sucker  Xyrauchen texanus  E, DCH Emery, Grand Yes 

Roundtail chub Gila robusta CS Emery, Grand Yes 

Smooth greensnake Opheodrys vernalis SPC Grand No 

Spotted bat Euderma maculatum SPC Grand Yes 

Three-toed woodpecker Picoides tridactylus SPC Emery, Grand No 

Townsend’s big-eared 
bat Corynorhinus townsendii SPC Emery, Grand Yes 

Western toad Bufo boreas SPC Emery No 

White-tailed prairie-dog Cynomys leucurus SPC Emery, Grand Yes 

Yellow-billed cuckoo  Coccyzus americanus  C Emery, Grand Yes 

This list was last compiled by UDWR (March 29, 2011) using known species occurrences and species observations 
from the Utah Natural Heritage Program’s Biodiversity Tracking and Conservation System (BIOTICS), as well as the 
USFWS Environmental Conservation Online System Species by County report for Grand and Emery Counties, Utah.  
E=Federally Endangered, T=Federally Threatened, C=Federal Candidate for Listing, DCH=Designated Critical 
Habitat, SPC=Utah Species of Concern, CS=Species receiving special management under a Conservation 
Agreement in order to preclude need for federal listing. 
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2.5.2.1. Federally Listed Fish Species 

A recent study prepared by NRCS reviewed the status of federally listed species within the study area, 
including the Green River just upstream of the diversion and downstream to the city of Green River 
(2008).  The data provided for federally listed fish and wildlife and candidates for listing are summarized 
from the NRCS report and Campos (2005), unless otherwise noted.  Species occurrences data were 
collected from Utah Conservation Data Center (UCDC) interactive mapping of USGS quads Tusher 
Canyon and Blue Castle Butte that include the project area, as well as the Butler Canyon quad, which 
covers the Green River upstream of the diversion (2013).  In general, the substantial fish population 
reductions, and near extinction in some cases, can be traced to changes in flow, habitat loss or alteration, 
and competition with or predation by exotic fishes.  Portions of the Green and Colorado rivers in Utah are 
designated as critical habitat for the four endangered fish species in the study area (NRCS 2008); 
consultation has verified that the study area is designated critical habitat for the razorback sucker and the 
Colorado pikeminnow (Figure 2-4). 

BONYTAIL 

This fish is an exceedingly rare minnow originally native to the Colorado River (UCDC 2013). In the last 
decade, few reports of bonytail captures or observations have been made.  Their current distribution 
includes the upper Colorado River basin system and captures have been made in the Green River, Yampa 
River, and the mainstem Colorado River in Cataract Canyon.  The most recent report of bonytail in the 
project vicinity is in 2006 within the Blue Castle Butte quad (UCDC 2013).  In the Upper Colorado River 
Basin, bonytail are raised at the Ouray National Fish Hatchery, Ouray Unit in Vernal, Utah.  Bonytail 
raised at this facility are stocked in the middle and lower Green River in Utah (Upper Colorado River 
Endangered Fish Recovery Program 2014), and stocking goals for 2013 included the rearing of 10,000 
bonytail. These fish are rare, but have the potential to be present in the study area.  

Bonytail reach a maximum size of about 22 inches (55 cm), 0.5 pounds (1.1 kg) in weight, and live to be 
as old as 49 years. Bonytail prefer backwaters with rocky or muddy bottoms and flowing pools, although 
they have also been reported to occur in swiftly moving waters. Additional habitat includes flooded 
bottomland habitats, which are important growth and conditioning areas for juveniles (AGFD 2001). 
Bonytail adults are largely omnivorous with a diet of terrestrial insects, plant debris, and algae, while 
young bonytail eat aquatic insects. Spawning occurs in spring over rocky substrates. Natural reproduction 
of bonytail was last documented in the Green River in Dinosaur National Monument where spawning fish 
were captured from mid-June to early July at water temperature of 18oC (AGFD 2001).  

COLORADO PIKEMINNOW   

The Colorado pikeminnow was once common and abundant throughout its native range in both the upper 
and lower Colorado River basins. The majority of today’s population exists in the Green River, Yampa 
River, lower Duchesne River, White River, Gunnison River, and the main stem of the Colorado River 
downstream to Lake Powell.  A database search carried out for the NRCS study showed that these fish are 
within the Green River study area, which is considered designated critical habitat.  
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The largest documented fish weighed in at 34 lbs (15.5 kg) and just under 39 inches (100 cm), although 
historic accounts estimated a maximum total length of about 71 inches (180 cm) and weight of 79 lbs (36 
kg). Adult Colorado pikeminnow use relatively deep, low-velocity eddies, pools, and runs that occur in 
nearshore areas of main river channels and tend to prefer habitat with high complexity. Adults will also 
use floodplain habitats, flooded tributary mouths, flooded side canyons, and eddies that are available 
during high flows. The Colorado pikeminnow is a highly migratory species; adults are understood to 
travel hundreds of kilometers to and from spawning areas, requiring long sections of river with 
unimpeded passage. Adults move to spawning areas in early summer and return to home ranges in August 
and September. Natural reproduction of Colorado pikeminnow is currently known to occur within the 
Green River in both confined and meandering, alluvial reaches. The Colorado pikeminnow is a 
warmwater species that requires relatively warm temperatures for spawning, egg incubation, and survival 
of young. After emerging, larvae drift downstream to nursery backwaters in sandy, alluvial regions. 
Juveniles remain near nursery areas for the first 2 to 4 years of life, then move upstream and establish 
home ranges. The primary diet items for juvenile pikeminnow include cladocerans, copepods, and midge 
larvae, and as they grow, begin to consume insects. In adulthood, these fish are primarily piscivorous. 

HUMPBACK CHUB 

The humpback chub once inhabited the swift, whitewater areas found in the canyons of the Colorado 
River and four of its tributaries: the Green, Yampa, White, and Little Colorado Rivers. Today, five self-
sustaining populations of humpback chub occur in the Upper Colorado River Basin. Two to three 
thousand adults can occur in the Black Rocks and Westwater Canyon core population in the Colorado 
River near the Colorado/Utah border. Several hundred to more than 1,000 adults may occur in the 
Desolation/Gray Canyon core population in the Green River. Populations in Yampa and Cataract canyons 
are small, each consisting of up to a few hundred adults. This species may migrate through the area but 
there are no resident populations; therefore this species is not likely to occur in the project area. 

Humpback chub are long-lived, big-river cyprinids that can attain a maximum size of about 19 inches (48 
cm) and 2.5 lbs (1.15 kg), and live to about 25 years. The humpback chub evolved in seasonally warm 
and turbid water and is adapted to the unpredictable hydrologic conditions that once characterized the 
native Colorado River system. Humpback chub live and complete their entire life cycle in canyon-bound 
reaches characterized by deep water, swift currents, and rocky substrates. Subadults use shallow, 
sheltered shoreline habitats, while adults use primarily offshore habitats of greater depths. The humpback 
chub requires relatively warm temperatures for spawning, egg incubation, and survival of larvae. 
Spawning occurs from March to May in waters of 60 to 72° F (16 to 22°C). Juvenile humpback chub 
require slow moving waters in shoreline habitats. Humpbacks are opportunistic omnivores with a diet 
consisting of insects, crustaceans, plants, seeds, and occasionally small fish and reptiles. 
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RAZORBACK SUCKER   

The range of the razorback sucker once extended throughout the Colorado River system but is currently 
restricted to the upper Green River in Utah, lower Yampa River in Colorado, White River, and 
occasionally in the Colorado River near Grand Junction, Colorado. Additionally, populations occur in the 
lower Colorado River Basin in Lakes Mead & Mohave.  The NRCS study reported that a database search 
returned several records of razorback suckers in the study area, which is designated critical habitat. 
UCDC data show the most recent occurrence was recorded in 2009 upstream in the Butler Canyon quad 
area.  

Razorback sucker are raised in hatcheries and stocked into the Green River, including at the Green River 
State Park just 4 miles downstream.  In 2013, 3,150 were stocked at this location.  This fish is likely to 
occur within the study area.   

The razorback sucker is a long-lived river catostomid reaching a maximum age of 44 years and a top size 
of about 39 inches (100 cm) and up to 15 lbs (5 to 7 kg). Adult razorbacks prefer habitats with deep 
eddies, backwaters, and flooded off-channel environments during spring, switch to runs and pools often in 
shallow water associated with submerged sandbars during summer, and may select low-velocity runs, 
pools, and eddies during winter flows. Spring migrations may be of long distance in the spring, with 
spawning typically occurring mid-April through June. Spawning occurs over bars of cobble, gravel, and 
sand substrates during widely ranging flows when water temperatures are typically greater than 57° F 
(14°C). Juvenile suckers use nursery habitats with quiet, warm, shallow water in littoral zones, 
backwaters, and inundated floodplains and tributary mouths downstream of spawning bars. The diet of 
riverine adult razorback sucker consists mostly of immature benthic organisms, and lesser amounts of 
algae, detritus, and inorganic material. Juvenile fish are similarly opportunistic. 

2.5.2.2. Federally Listed Wildlife Species 

None of the Federally Listed Wildlife Species presented in the table are likely to occur in the study area. 

2.5.2.3. Federal Candidates for Listing 

YELLOW-BILLED CUCKOO (CANDIDATE; PROPOSED THREATENED) 

The Western yellow-billed cuckoo is a medium-sized bird that has become extremely rare in its historic 
range. The USFWS considers cuckoo occurring west of the Rocky Mountain crest to be a distinct 
population segment (USFWS 2011), and as of December 2, 2013, the public comment period is reopened 
for the proposal to list the western distinct population segment of the yellow-billed cuckoo as a 
Threatened Species under the Endangered Species Act (ESA).   There is also a proposed rule to be 
published in 2014 to designate critical habitat for this species.  The NRCS database search reported one 
occurrence of a yellow-billed cuckoo being seen and heard near the city of Green River in May 2005. 
Further, a local scientist is quoted as confirming the presence of cuckoo in the area, but also notes that no 
breeding population has been observed (NRCS 2008). 
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The primary threat to the yellow-billed cuckoo is the loss and degradation of habitat, particularly riparian 
forests. Considerable habitat degradation in the Southwest has been caused by the alteration and 
displacement of native riparian habitat by tamarisk. Tamarisk alters plant community structure, replacing 
three or four vegetation layers with one indistinct layer. Tamarisk invasion typically coincides with 
reduction or loss of bird species associated with cottonwood-willow habitat, including the yellow-billed 
cuckoo. However, where tamarisk has created riparian areas where none had previously existed, some 
cuckoos have chosen to nest in this shrub. 

2.5.2.4. State Species of Concern 

Only the species that could potentially occur in the study area are discussed briefly in this section. Bald 
and golden eagles are discussed in Section 2.5.4. 

BIG FREE-TAILED BAT 

The big free-tailed bat occurs throughout the western U.S. and Central America. It prefers rocky and 
woodland habitats and roosts in caves, mines, old buildings, and rock crevices. Big free-tailed bats are 
insectivores and primarily feed on moths. They occur along the Green River and may be present in the 
study area (UCDC 2013). 

BLUEHEAD SUCKER 

The bluehead sucker, Catostomus discobolus, is native to parts of Utah, Idaho, Arizona, New Mexico, and 
Wyoming. Specifically, the species occurs in the upper Colorado River system, the Snake River system, 
and the Lake Bonneville basin. In Utah, bluehead suckers have been reduced in numbers and distribution 
due to flow alteration, habitat loss/alteration, and the introduction of nonnative fishes. Consequently, the 
bluehead sucker is included on the Utah Sensitive Species List. Threats that warrant the species being 
listed as sensitive by state and federal agencies and that might lead to listing by the U.S. Fish and Wildlife 
Service as threatened or endangered under the Endangered Species Act of 1973, as amended (ESA), are 
minimized through implementation of a Conservation Agreement developed between resource agencies 
(UDWR 2006). 

The bluehead sucker is a benthic (bottom dwelling) species with a mouth modified to scrape algae (the 
primary food of the bluehead sucker) from the surface of rocks. Members of the species spawn in streams 
during the spring and summer. Fast flowing water in high gradient reaches of mountain rivers has been 
identified as important habitat for bluehead sucker. The bluehead sucker occurs along the Green River 
and may be present in the study area (UCDC 2013). 

BURROWING OWL 

The burrowing owl breeds in the western U.S. and Canada, northern Mexico, and parts of Florida and the 
West Indies. It winters from the southwestern U.S. into Central America. It typically occurs in open 
grasslands, but can use other open habitats including golf courses and airports. Its prey is mainly 
terrestrial invertebrates and small mammals, birds, amphibians, and reptiles. The burrowing owl occurs 
along the Green River and may be present in the study area (UCDC 2013).   
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CORNSNAKE 

The cornsnake occurs in northern Mexico and the southeastern U.S., but an isolated population is known 
to occur in eastern Utah and western Colorado. They are typically found near streams and in rocky or 
forested habitats. Cornsnakes eat small mammals, birds, reptiles, and insects. They are known to occur 
east of the Green River and could be present in the study area (UCDC 2013). 

FERRUGINOUS HAWK 

The ferruginous hawk breeds throughout western North America and winters in the western and central 
U.S. and Mexico. It uses grasslands and shrub steppes in both breeding and wintering seasons. The 
primary prey is small mammals. It is known to occur in the project area and may be present (UCDC 
2013). 

FLANNELMOUTH SUCKER 

The flannelmouth sucker, Catostomus latipinnis, is native to the Colorado River system of the western 
United States and northern Mexico. In Utah, the species occurs in the main-stem Colorado River, as well 
as in many of the Colorado River's large tributaries. Flannelmouth suckers are usually absent from 
impoundments. In recent times, Utah flannelmouth sucker populations have been reduced in both 
numbers and distribution, primarily due to flow alteration, habitat loss/alteration, and the introduction of 
nonnative fishes. Consequently, the species is included on the Utah Sensitive Species List. Threats that 
warrant the species being listed as sensitive by state and federal agencies and that might lead to listing by 
the U.S. Fish and Wildlife Service as threatened or endangered under the Endangered Species Act of 
1973, as amended (ESA), are minimized through implementation of a Conservation Agreement developed 
between resource agencies (UDWR 2006). 

Flannelmouth suckers are benthic (bottom dwelling) fish that primarily eat algae, although invertebrates 
and many types of plant matter are also consumed. The species spawns in streams over gravelly areas 
during the spring and early summer. Flannelmouth suckers prefer large rivers, where they are often found 
in deep pools of slow-flowing, low gradient reaches.   

GREAT PLAINS TOAD 

The Great Plains toad occurs widely across western and central North America. It uses desert, grassland, 
and agricultural habitats. It is known to occur in the study area and is likely to be present (UCDC 2013). 

ROUNDTAIL CHUB 

The roundtail chub is a large minnow that occurs in the Colorado River system and is present in the Green 
River. It occurs in large rivers and uses murky pools near swift water. It spawns in gravel substrates in 
spring and summer. It is likely to be present in the study area (UCDC 2013). Threats that warrant the 
species being listed as sensitive by state and federal agencies and that might lead to listing by the U.S. 
Fish and Wildlife Service as threatened or endangered under the Endangered Species Act of 1973, as 
amended (ESA), are minimized through implementation of a Conservation Agreement developed between 
resource agencies (UDWR 2006). 
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SPOTTED BAT 

The spotted bat occurs throughout western North America. The species may be found in deserts, forested 
areas, and mountains. Roosting occurs in caves and rock crevices. They occur in the study area and could 
be present (UCDC 2013). 

TOWNSEND’S BIG-EARED BAT 

Townsend’s big-eared bat occurs in western North America. In Utah, it can occur in many types of 
habitat, but is most commonly found near forested areas. Caves, mines, and buildings are used for 
roosting. It is known to occur in the study area and could be present (UCDC 2013). 

WHITE-TAILED PRAIRIE-DOG 

The white-tailed prairie dog occurs in Utah, Colorado, Wyoming, and Montana. They are a burrowing 
mammal and occur in grasslands, deserts, and shrub steppe. They primarily feed on grasses and bulbs. 
They are known to occur in the study area and could be present (UCDC 2013). 

2.5.3. Invasive Fish and Wildlife Species 

Executive Order 13122 states that “a Federal agency shall not authorize, fund, or carry out actions that it 
believes are likely to cause or promote the introduction and spread of invasive species in the U.S. or 
elsewhere." 

In response to the 1996 National Invasive Species Act, UDWR prepared an aquatic invasives 
management plan in coordination with the Utah Aquatic Invasive Species Task Force (UDWR 2009a). 
Invasive aquatic animals that may occur in the study area include  gizzard shad, mosquitofish, and 
American bullfrog. The UDWR issued a must-kill order effective January 1, 2013 for the entire Green 
River for the following species: burbot (not found in this reach of the river), channel catfish, northern 
pike, smallmouth bass, and walleye. Non-native mudsnails and mussels are also a concern in Utah, but are 
not currently reported to be within the study area. Species accounts provided below are summarized from 
UDWR (2009a) unless otherwise noted.  

2.5.4. Migratory Birds/Bald and Golden Eagles 

Wintering, year-round, or breeding populations of bald and golden eagles have the potential to be present 
in the study area. These birds are afforded particular protection under two separate Acts of Congress. 
Under authority of the Migratory Bird Treaty Act (MBTA) (16 U.S.C. 703-712), it is unlawful to take, 
kill, or possess migratory birds, their parts, nests, or eggs. “Take” is defined as any attempt or success at 
pursuing, hunting, shooting, wounding, killing, trapping, capturing, or collecting. Migratory Bird Permits 
must be obtained through the USFWS Migratory Bird Permit Office for any unavoidable violation of the 
MBTA.  

The Eagle Protection Act (16 U.S.C. 668) provides specific protection for bald and golden eagles. The act 
makes it illegal to take, possess, sell, purchase, barter, or transport any bald or golden eagle, alive or dead, 
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or any part, nest, or egg thereof. “Take” includes pursuing, shooting, shooting at, poisoning, wounding, 
killing, capturing, trapping, collecting, molesting, or disturbing.  

Utah is home to one the largest state populations of wintering bald eagles, with more than 1,200 eagles 
counted in Utah in recent years (UDWR 2009b). According to UDWR, 25 to 30% of bald eagles 
wintering in the lower 48 states spend the winter in Utah, indicating the value of habitat in the state 
(2009b). Wintering range includes the study area (UCDC 1999). During winter, bald eagles roost 
communally in sheltered stands of trees, typically selecting roosts near an open water body. Prior to 1980 
there were no records of nesting bald eagles in Utah (CBD 2007). Since 1983, when the first pair 
successfully reproduced, Utah’s breeding bald eagle population has grown to 11 pairs, recorded in 2007. 
The Center for Biological Diversity notes that breeding bald eagle pairs were known to be present in 
Emery and Grand counties. Breeding bald eagles prefer to establish nests in large conifer trees near open 
water, but will also select cliff faces or ground sites if available (Cornell Lab of Ornithology 2013). 
Clutches are typically 1 to 3 eggs, incubation lasts 34 to 36 days, and the nesting period can run from 56 
to 98 days, typically starting in April. Cottonwood trees along Utah’s rivers, lakes, and reservoirs are 
considered critical for roost and nest sites (UDWR 2009b).  

According to UCDC information, high-value habitat for golden eagles is predicted to be present 
surrounding the study area (UCDC 1997). High-value habitat includes areas that provide for intensive use 
by a wildlife species. Golden eagles live in Utah year-round and typically forage in open grassland or 
shrubland habitat, tending to avoid agricultural areas. Prey primarily includes rabbits, hares, ground 
squirrels, and prairie dogs. During the breeding season, golden eagles occur primarily in areas of 
mountain cliffs or canyons. In the west, the golden eagle is often associated with rimrock terrain adjacent 
to open desert or grassland areas. In Utah, golden eagles nest in grasses, shrubs, pinyon-juniper woodland, 
and aspen-conifer habitats (Peterson 1988, Bates and Moretti 1994). The nesting season is longer than 
that of typical birds, with more than 6 months between the time eggs are laid until young reach 
independence. Nesting begins as early as January, but typically occurs in March or later. Golden eagles 
typically raise an average of only one young per year, though two young are not uncommon when prey is 
abundant, and may breed for up to 15 years (Kochert et al. 2002). 

2.6. Human Environment 
This section describes the socioeconomics; cultural resources; potential for hazardous materials in the 
area; recreation; public health and safety; visual quality, aesthetics, and scenic beauty; land use; 
infrastructure; and noise within the project vicinity.   

2.6.1. Socioeconomics 

The socioeconomic area of consideration surrounding the project area can be assessed on a state, regional, 
and local scale.  For the purposes of this study, socioeconomic condition is presented for the state of Utah, 
Emery and Grand counties, and the city of Green River.  The following sections describe current 
demographic, employment, income, and economic conditions that have the potential to be affected by 
rehabilitation of the diversion. 
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2.6.1.1. Lands and Products 

Irrigated cropland represents 94.2 and 98.6 percent of the land in farms in the general vicinity of the 
project.  Table 2-8 lists 2009 statistics on agricultural lands and products in Emery and Grand counties. 

Table 2-8. Land and Products Statistics for Emery and Grand Counties 

Statistic (2009) Emery County Grand County 

Average size of farms - 561 acres 

Average value of agricultural products sold per farm $24,950 $23,145 

Average value of crops sold per acre for harvested cropland $86.89 $301.52 

The value of livestock, poultry, and their products as a percentage of 
the total market value of agricultural products sold 86.94% 66.05% 

Average total farm production expenses per farm $22,086 $25,191 

Harvested cropland as a percentage of land in farms - 4.65% 

Irrigated harvested cropland as a percentage of land in farms 94.20% 98.65% 

Average market value of all machinery and equipment per farm $45,261 $35,281 

The percentage of farms operated by a family or individual 90.20% 89.36% 

Average age of principal farm operators 55 years 54 years 

Average number of cattle and calves per 100 acres of all land in farms - 5.51 

Milk cows as a percentage of all cattle and calves 1.96% - 

Vegetables 121 harvested 
acres 

111 harvested 
acres 

Land in orchards 14 acres 80 acres 

2.6.1.2. Population 

During the 2010 U.S. Census, Utah was home to 2,763,885 people, while Emery and Grand counties had 
10,976 and 9,225 people, respectively (Table 2-9; U.S. Census Bureau 2010a).  The city of Green River is 
entirely within Emery County and had a population of 952 people in 2010.  Population surrounding the 
diversion is sparse, with only 114 people in the four nearest census blocks (Census Tract 3 Blocks 2213 
and 2172, Census Tract 9765 Blocks 3208 and 3213; U.S. Census Bureau 2010a).  Population density in 
the area of consideration is highest within the boundaries of the city of Green River at 75.5 people per 
square mile.  The state average is 32.5 people per square mile, while Grand and Emery counties have less 
dense populations at 2.5 people per square mile.  

Table 2-9. Population Characteristics by State, County, and City in 2010 

Socioeconomic Criteria U.S. Utah Emery 
County 

Grand 
County Green River 

Total Population 308,745,538 2,763,885 10,976 9,225 952 

Gender 
Female 156,964,212 1,375,568 5,387 4,579 467 
Male 151,781,326 1,388,317 5,589 4,646 485 

Age Under 18 74,181,467 871,027 3,488 2,118 289 
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Socioeconomic Criteria U.S. Utah Emery 
County 

Grand 
County Green River 

18 and over 234,564,071 1,892,858 7,488 7,107 663 

20-24 21,585,999 226,519 562 463 60 
25-34 41,063,948 445,687 1,440 1,226 107 

35-49 63,779,197 487,306 1,748 1,848 184 
50-64 58,780,854 392,374 2,067 2,127 153 
65+ 40,267,984 249,462 1,368 1,251 136 

U.S. Census 2010a 
 
While population totals throughout the state and in Emery and Grand counties have grown on average, the 
population of the city of Green River has declined since the 2000 census (Table 2-10).  The 2010 Utah 
population grew by 23.8% since 2000. In the same period, Grand County grew by 8.7% and Emery 
County grew by only 1.1%.   In contrast, though the city of Green River population has increased since 
1990, there has been a 2.1% decline in the past 10 years.  

Table 2-10.   Past, Current, and Future Population 

Population Year U.S. Utah Emery 
County 

Grand 
County Green River 

Total Population 1990 248,709,873 1,722,850 10,332 6,620 866 

Total Population 2000 281,421,906 2,233,169 10,860 8,485 973 

Total Population 2010 308,745,538 2,763,885 10,976 9,225 952 

Projected 2020 Population 336,031,546 2,990,094 NA NA NA 

Projected 2050 Population 420,080,587 5,368,5671 NA NA NA 

U.S. Census 2010. Interactive Population Map. 1Governor’s Office of Planning and Budget, 2005 Baseline 
Projections.  

2.6.1.3. Race and Ethnicity 

Race and ethnicity data from the 2010 census are provided in Table 2-11. The area of consideration had a 
greater percentage of whites and a lower percentage of other races than the State of Utah as a whole in 
2010.  Conversely, the city of Green River population was 21.4% Hispanic, which was a greater 
percentage than the entire U.S. population at 16.3%.  Emery and Grand counties are predominantly white, 
with less than 10% Hispanic population.  Other races in Emery County account for less than 2% of the 
population and just over 5% in Grand County.  Other races in the city of Green River also comprise less 
than 2% of the population.  No data are readily available for race and ethnicity in local census tract 
blocks. 

Populations that may be disproportionately disadvantaged under environmental justice laws include the 
Hispanic population of the city of Green River and the American Indian or Alaska Native group in Grand 
County.  Detailed description of environmental justice parameters and those populations that qualify is 
provided in the Chapter 4, Environmental Consequences. 
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Table 2-11.   Population Composition by Race and Ethnicity in 2010 

Race U.S. Utah Emery 
County 

Grand 
County Green River 

White 231,040,398 
(74.8%) 

237,9560 
(86.1%) 

10,309 
(93.9%) 

8,207 
(89.0%) 

754 
(79.2%) 

Hispanic 50,477,594 
(16.3%) 

358,340 
(13%) 

654 
(6.0%) 

881 
(9.6%) 

204 
(21.4%) 

Two or more races 8,953,620 
(2.9%) 

75,518 
(2.7%) 

95 
(0.9%) 

184 
(2.0%) 

7 
(0.7%) 

American Indian or 
Alaska Native 

5,220,579 
(1.7%) 

32,927 
(1.2%) 

78 
(0.7%) 

381 
(4.1%) 

7 
(0.7%) 

Asian 17,320,856 
(5.6%) 

55,285 
(2.0%) 

38 
(0.3%) 

77 
(0.8%) 

5 
(0.5%) 

Black or African 
American 

42,020,743 
(13.6%) 

29,287 
(1.1%) 

26 
(0.2%) 

29 
(0.3%) 

3 
(0.3%) 

Native Hawaiian or 
Pacific Islander 

1,225,195 
(0.4%) 

24,554 
(0.9%) 

9 
(0.1%) 

3 
(<.01%) 

0 
(0%) 

U.S. Census Data 2010a, 2010b 
 

2.6.1.4. Employment and Income 

Overall, the labor market in Utah has slowly recovered from 2008–2009 recession lows, while conditions 
have remained poor or worsened in some localities (Table 2-12).  Utah’s unemployment rate reached a 
20-year high of 8.4% in 2009 and had dropped significantly to 4.6% in April of 2013 (U.S. Bureau of 
Labor Statistics 2013).  

Grand County unemployment is seasonally driven, with rates dropping to as low as 2.9% in the summer 
of 2007 and rising as high as 20.3% in January 2010 (U.S. Bureau of Labor Statistics 2013).  This 
seasonal effect occurs in Emery County as well, but to a lesser degree.  Lowest unemployment rates in 
recent decades occurred in November 2008 when only 2.9% of the labor force was unemployed in Emery 
County (U.S. Bureau of Labor Statistics 2013).  A recent unemployment rate high was reached in January 
2011 at 9.7%.  The most recent unemployment rate reported for Emery County was 5.8% in April 2013.  
At the time of this report, the most recently reported unemployment rate for the city of Green River was 
4.4% (Find The Data 2013).  

Table 2-12.   Labor Force Characteristics in 2010 

Characteristic Utah Emery County Grand County Green River 

Population 16 years and older 1,948,759 7,843 7257 787 

Civilian Labor Force 1,338,755 4,830 4781 464 

Employed 1,251,302 4,571 4381 431 
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Characteristic Utah Emery County Grand County Green River 

Unemployed 87,453 259 400 33 

Percent Unemployed 6.5% 5.3% 8.3% 7.1% 

U.S. Census Bureau 2010a, 2010b. 

The distribution of employment by industry sector is provided in Table 2-13. Annually fluctuating 
employment rates result from seasonal employment in construction and agriculture, fishing, and hunting 
in Emery County.  In Grand County, seasonal fluctuations are also driven by construction, as well as the 
seasonal employment for recreational areas.  The top employers in Emery County include agriculture, 
forestry, fishing and hunting, mining, construction, retail trade, educational services, and health care and 
social assistance.  Top employers in Grand County include construction, retail trade, arts, entertainment, 
recreation, accommodation and food services, educational services, and health care and social assistance.  
Most residents in the city of Green River are employed in arts, entertainment, recreation, and 
accommodation and food services.  

Table 2-13.   Employment by Industry in 2010 

Industry Sector  Utah Emery 
County 

Grand 
County 

Green 
River 

Agriculture, forestry, fishing and hunting, and mining 25,048 785 98 12 

Construction 93,672 577 552 38 

Manufacturing 134,568 247 101 31 

Wholesale trade 35,332 85 155 0 

Retail trade 154,277 462 465 72 

Transportation and warehousing, and utilities 60,667 397 252 8 

Information 28,896 90 124 14 

Finance and insurance, and real estate and rental and 
leasing 84,919 133 201 11 

Professional, scientific, management, administrative 
and waste management services 136,460 161 201 0 

Educational services, and health care and social 
assistance 264,705 929 643 71 

Arts, entertainment, and recreation, and 
accommodation and food services 107,641 261 1,022 131 

Other services, except public administration 55,600 181 131 9 

Public administration 69,517 263 436 34 

U.S. Census Bureau 2010b 
 

Household and per capita income for the area of consideration is provided in Table 2-14.  State per capita 
income has declined from $30,291 since 2008 (U.S. Census Bureau 2010a).  Compared to the state of 
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Utah, the median and mean household incomes throughout the area of consideration are lower overall.  
Although per capita income is similar throughout Emery and Grand counties in comparison to the state of 
Utah, the city of Green River per capita income is 72% of the Utah average.  

Table 2-14.   Median Income in 2010 

Characteristic Utah Emery County Grand County Green River 

Median Household Income $57,783 $50,800 $42,004 $38,750 

Mean Household Income $72,305 $57,454 $51,971 $46,361 

Per Capita Income $23,650 $20,257 $22,135 $16,978 

U.S. Census Bureau 2010b 
 

2.6.1.5. Poverty 

Poverty statistics are provided in Table 2-15.  Poverty levels in Emery County are lower overall than the 
state of Utah average.  In Grand County, the percent total of all people living in poverty is about 2% 
higher than throughout the state.  However, fewer families are living in poverty in Grand County.  The 
number of the city of Green River’s families living below the poverty level comprises 22.2% of the total 
population, while the number of individuals living below the poverty level is 19.1% (U.S. Census Bureau 
2010b).  This is substantially higher in comparison to the state averages.  

Populations that may be disproportionately disadvantaged under environmental justice laws include the 
substantial population of the city of Green River living in poverty.  Detailed description of environmental 
justice parameters and those populations that qualify is provided in Chapter 4, Environmental 
Consequences. 

Table 2-15.   Poverty Rates in 2010 

Characteristic Utah Emery 
County 

Grand 
County Green River 

Percent all people living below poverty level  11.4% 8.6% 13.3% 19.1% 

Percent people living below poverty level  
(18 years and older) 10.7% 8.4% 13.3% 13.3% 

Percent families living below poverty level 8.3% 7.5% 5.9% 22.2% 

U.S. Census Bureau 2010b. 

 

2.6.2. Cultural Resources/Historic Properties 

NRCS conducted a cultural and historic resources study for this project (NRCS 2013c) and this section 
summarizes that report.  The Area of Potential Effect (APE) includes 111 acres, which encompasses the 
existing diversion, the river within 1,000 feet upstream and downstream of the diversion, and lands on 
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both the east and west sides of the river that could be used for access or staging associated with the 
proposed construction. 

The study area has been inhabited by humans for at least the past 10,000 to 12,000 years.  Archaeological 
sites are widespread in the region and are relatively common and sites include lithic scatters, low-density 
ceramic scatters, sporadic wickiups, and projectile points.  The Euroamerican artifacts such as tin cans, 
weaponry, and equestrian tack are common as well, as the Green River valley was used by French-
Canadian fur trappers in the early nineteenth century.  The Utes were the dominant Native American 
group present at the time of European exploration. 

Agriculture and ranching became the dominant economic activity through the early twentieth century.  
The development of the interstate highway system further provided access to the city of Green River.  
Currently, the Green River area is primarily an agricultural community, but outdoor recreation and tourist 
traffic are also important components of the economy.  

NRCS conducted a database search and an intensive cultural resources inventory of the APE in 2013 
(NRCS 2013c).  A total of eight sites were identified within the project area, including the East Side 
Canal, the Thayn Canal, the Green River Canal, the Tusher Diversion, the Hastings Ranch, one 
prehistoric lithic artifact scatter with historic trash scatter, one historic artifact scatter, and two rock panels 
with historic inscriptions.  Table 2-16 below identifies the key elements of each of the eight sites and a 
preliminary determination of eligibility made by NRCS. 

Table 2-16.   Cultural and Historic Sites in the Study Area 

Site Name/ Description Key Elements 
Preliminary 

Determination of 
Eligibility 

East Side Canal Headgate and siphon, historic sluice gate Eligible 

Prehistoric lithic scatter/ Historic 
trash scatter 

Chert and chalcedony flakes, fire-cracked rock; 
historic can and glass debris 

Pre-historic artifacts 
eligible; historic artifacts 
not eligible 

Historic artifact scatter Historic cans and glass debris, shallow pits, 
historic road segment Not eligible 

Two rock panels Rock art panels with historic inscriptions Not eligible 

Thayn Canal Canal, pumps, pipes Eligible 

Green River Canal Headgate, earthen canal Eligible 

Tusher Diversion  Broad crest weir structure, west-side raceway, 
east-side raceway Eligible 

Hastings Ranch Waterwheels, farmhouse, outbuildings Eligible 

 
The APE for the proposed action encompasses approximately 111 acres. This includes the main channel 
of the Green River where rehabilitation work on the existing diversion would be completed, and adjacent 
land along the eastern and western banks of the river where the staging of equipment and materials would 
take place.  The APE encompasses a larger area than what would be directly affected by the proposed 
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undertaking.  The APE was expanded in order to take into account secondary effects from material 
staging, heavy equipment operation, construction access, and potential variation in water levels in the 
Green River resulting from changes in the elevation of the proposed diversion. 

2.6.3. Hazardous, Toxic, and Radioactive Waste (HTRW) 

Hazardous, toxic, and radioactive waste (HTRW) includes any liquid, solid, gas, or sludge that poses a 
hazard to human health or the environment because of its quantity, concentration, or physical or chemical 
characteristics.  To determine whether HTRW sites occur within the study area, an online review of 
hazardous sites was requested from Environmental Data Resources, Inc. (EDR) (EDR 2013).  The EDR 
field check results show that there are no known HTRW sites within the ASTM International established 
search radius of a quarter-mile from the diversion.  Two orphan sites (those sites missing an exact 
address) are reported as occurring within or near the city of Green River including the Green River 
Material Site 2 miles south of Hastings Avenue and Book Cliffs Energy Corporation east of the city of 
Green River.  Both of these orphan sites are at distances that are unlikely to affect the study area.  EDR 
data are compiled from Federal, state, and tribal lists of known hazardous sites, as well as additional 
environmental records websites (EDR 2013).  This comprehensive online survey of potential HTRW sites 
does not certify the current condition or location of named sites and does not verify that potentially 
hazardous sites are absent from the study area.  On-site surveys would be necessary to ensure the lack of 
potential HTRW sites prior to construction. 

2.6.4. Recreation 

2.6.4.1. Wild and Scenic River Suitability 

Congress created the National Wild and Scenic River System in 1968 to preserve certain rivers with 
outstanding natural, cultural, and recreational values in a free-flowing condition for the enjoyment of 
present and future generations.  The BLM manages and evaluates rivers on BLM lands through the 
resource management planning process. In accordance with the provisions of the Wild and Scenic Rivers 
Act, the evaluation is a sequential process: eligibility (inventory); tentative classification; and suitability 
for inclusion in the National Wild and Scenic Rivers System.  The Green River in Utah is considered to 
be suitable for designation as a Wild and Scenic River in 2 segments upstream and downstream of (and 
not including) the project area: from Nefertiti Boat Ramp to Swaseys Boat Ramp (an 8-mile stretch 
considered “recreational”; 3.4 miles upstream of the diversion) and downstream of the project area at the 
confluence of the San Rafael River (30 miles downstream of the diversion) for 50 miles to Canyonlands 
National Park (“scenic”).    

2.6.4.2. Parks 

The state of Utah is home to five national parks, seven national monuments, and numerous other national 
recreation and historic sites.  Each of the recreation areas is operated and maintained by one of the 
following entities: the National Park Service (NPS), BLM, or the Utah State Parks and Recreation 
Department of the Utah Department of Natural Resources (UDNR).  The city of Green River is located 
amidst the magnificent recreational opportunities that occur in the local area and in the southern portion 
of the state.  Located between Highway 191 South and Highway 24 South, the city of Green River is the 
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jumping off point to Arches National Park, Canyonlands National Park, the north side of Glen Canyon 
National Recreation Area, Goblin Valley State Park, Natural Bridges National Monument, and numerous 
other recreation areas.  Locally, Emery and Grand counties are home to a total of five state parks, 
including Green River State Park within the city of Green River. 

Outdoor recreation is the primary component of Utah’s tourism industry.  In 2011, tourists spent $6.87 
billion in tourism-related activities and the tourism industry employed over 124,000 people (Governor’s 
Council on Balanced Resources 2013).  There were 4.8 million visits reported to Utah’s state parks in 
2011, raising revenue from day-use, camping, golf, and other fees.  Skiing provides the greatest boon to 
Utah’s tourism economy, generating over a billion dollars in 2011.  The number one employer by percent 
in Utah is the outdoor/sporting goods industry.   

Green River State Park is the closest state facility providing public recreation access.  Park amenities 
include boat launches, lodging, tent and recreational vehicle (RV) camping, restrooms with showers, 
picnic tables and fire pits, group sites, and a golf course.  Features and details for these amenities are 
described in Table 2-17.  Other recreational areas within the city of Green River include local parks and 
sporting fields.  A community center and visitor center are also present and provide additional 
recreational information for the area.  

Table 2-17.   Green River State Park Facilities and Services 

Facility/Service Features Season ADA Pets Permit 

Boat launch area Day-use Cabanas Spring, Summer, Fall, Winter Yes Yes No 

Cabins Cabins Fall, Spring, Summer, Winter Yes No No 

Docks Docks     

Drinking Water Drinking Water Spring, Summer, Fall, Winter    

Fire pits Fire pits Spring, Summer, Fall, Winter    

Golf Course Golf Course Spring, Summer, Fall, Winter Yes No Yes 

Group Barbecue Grills Spring, Summer, Fall, Winter Yes Yes  

Group Campsites - RV Spring, Summer, Fall, Winter Yes Yes Yes 

Group Campsites - Tent Spring, Summer, Fall, Winter No Yes Yes 

Group RV- Electric Hookups Spring, Summer, Fall, Winter Yes Yes Yes 

Group Camping Group Camping Spring, Summer, Fall, Winter Yes Yes Yes 

Group Day-Use Group Day-Use Spring, Summer, Fall, Winter Yes Yes Yes 

Group Pavilion Group Pavilion Spring, Summer, Fall, Winter Yes Yes Yes 

Launch Ramp Launch Ramp Spring, Summer, Fall Yes   

Main RV - Electric Hookups Spring, Summer, Fall, Winter Yes Yes Yes 

Main Barbecue Grills Spring, Summer, Fall, Winter    

Main Campsites - RV Spring, Summer, Fall, Winter No Yes Yes 
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Facility/Service Features Season ADA Pets Permit 

Main Campsites - Tent Spring, Summer, Fall, Winter No Yes Yes 

Modern Restrooms Modern Restrooms Spring, Summer, Fall, Winter Yes   

Picnic Tables Picnic Tables Spring, Summer, Fall, Winter Yes   

Sewage Disposal Station Sewage Disposal Station Spring, Summer, Fall, Winter    

Showers Showers Spring, Summer, Fall, Winter Yes   

Wedding Venue Wedding Venue Spring, Summer, Fall, Winter Yes No Yes 

Source: Utah State Parks 2013 

2.6.4.3. Boating 

The Green River was part of the historic John Wesley Powell expedition from the city of Green River, 
Wyoming to the confluence with the Colorado River near present-day Moab in 1869.  The John Wesley 
Powell River History Museum is located on the east bank of the Green River at 1765 East Main Street 
and provides exhibits including artwork, a boat room, dinosaurs, a pavilion, a theater with a documentary 
about the Powell expedition, and a river runner’s hall of fame. 

Boating on the Green River remains an extremely popular sport.  There are no developed recreational 
facilities within the study area.  Paddling the river requires a permit issued by the BLM (portions also 
require a permit from the Ute Tribe Fish and Wildlife Department) to pass through reaches above the 
study area in Desolation Canyon.  Once boaters leave Desolation Canyon and enter the Green River 
valley, most pull their boats out of the river on the east side at Swaseys Beach/Boat Ramp (Figure 2-5) 
and do not float down to the diversion because it is often not navigable.  Although, some boaters do float 
over the diversion and pull out of the river at Green River State Park or keep on floating further 
downstream.  The diversion structure creates a strong current in the river through a gradient glide, instead 
of a typical diversion drop off, and in most flow levels it is preferable to wet portage over the diversion.  
During low flows in the river, portions of the diversion become exposed and flows are not desirable for 
wet portage.   

Most rapids from Sand Wash at River Mile (RM) 32 to the diversion at RM 119.7 are Class I or II, with 
six rapids classified as Class III.  Higher classifications could occur during extreme high flows.  Optimum 
paddling occurs from mid-spring through late fall, but may be shorter or longer depending on snowmelt 
conditions in the spring and ice formation in the fall.  Green River State Park is a popular place to pull out 
of the river after paddling from points upstream. 

2.6.4.4. General Recreation 

Land around the site is federally managed on the west and privately owned on the east with no developed 
amenities.  However, it is possible that recreationists may approach the site from the public land managed 
by the BLM on the west bank to hunt, fish, or appreciate nature (see land ownership, Figure 1-3).  
Recreational fishing is regulated on the Green River by the Utah Division of Wildlife Resources 
(UDWR).  Nonnative channel catfish and common carp as well as native bluehead and flannelmouth 
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suckers are known to populate the project area.  Within recent years, big game and other mammals hunted 
and/or harvested in the management units that include the study area included mule deer, elk, pronghorn, 
Rocky Mountain bighorn sheep, cougar, black bear, beaver, bobcat, coyote, gray fox, muskrat, raccoon, 
red fox, and spotted skunk (UDWR 2013).  Upland game birds, turkeys, and waterfowl are also popular 
hunting targets in the area.  

In 2009, Utah Governor Jon Huntsman Jr. certified the Statewide Comprehensive Outdoor Recreation 
Plan (SCORP), which represented a team effort among state entities to compile recreation data and public 
opinion about recreation in Utah.  This report is intended to provide a review of the recreation available to 
the people of the state, as well as their perceptions of its quality and availability.  The diversion 
rehabilitation study area is within the portion of the state grouped together as the Southeastern planning 
district.  

According to the SCORP, citizens in the Southeastern planning district reported the highest participation 
in recreation activities such as walking for pleasure or exercise, picnicking, camping, wildlife or bird 
watching, and running.  Other popular activities included fishing, playground activities, and off-highway 
vehicle (OHV) riding.  Recreation facilities that were considered of high importance in this district 
included camping areas, natural areas, city parks, OHV riding areas, and playgrounds.  Overall, residents 
within the Southeastern planning district were highly satisfied with the availability of city parks, natural 
areas, ball fields, camping areas, playgrounds, and OHV riding areas.   
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2.6.5. Public Health and Safety 

The diversion itself is located in both Emery and Grand counties. Public health and safety services, 
including law enforcement, fire protection, health care, and emergency services, are provided to the 
project area by facilities in the nearby city of Green River, which is located in Emery County.  This 
section provides an overview of the organizations and facilities that service the project area, as well as the 
current public health and safety conditions.  A summary is provided in Table 2-18. 

Law enforcement services for incidents that occur on the west side of the Green River and within the city 
of Green River, are provided by the Emery County Sheriff’s office, while those that occur on the east side 
are under the jurisdiction of the Grand County Sheriff’s office.  However, the nearest law enforcement 
offices are located in the city of Green River and are operated by the Emery County Sheriff.  In addition, 
the Utah Department of Safety Highway Patrol maintains an office in town; this facility provides law 
enforcement response to incidents occurring on the interstate highway system.  Incidents occurring in 
Grand County are serviced by law enforcement located in Moab, Utah, approximately 60 miles and over 1 
hour away. 

In the event of a medical emergency call to 911, the Emery County Ambulance Medical Control Doctor 
would determine the nearest facility appropriate for emergency treatment services.  The nearest 
emergency treatment facilities to the project area are present in town, which would be reached via 
ambulance.  If local emergency facilities cannot provide adequate treatment, the medical control service 
may direct an ambulance or life flight to a more distant facility in the city of Price.  Grand County 
Emergency Medical Services would provide emergency response ambulances or life flight to incidents 
occurring on the east side of the Green River.  The nearest fire station is in town, and wildfire response is 
dispatched by the Moab Interagency Fire Center.  

Table 2-18.   Public Health and Safety Services and Facilities in the Project Area 

Service Office Address Phone Number 

Law Enforcement 

County Seat  
Emery County Sheriff 

P.O. Box 817  
Castle Dale, UT 84513  (435) 381-2404  

Local Office  
Emery County Sheriff 

80 Farrer Street 
Green River, UT 84525 (435) 564-3431 

Grand County Sheriff 25 South 100 East  
Moab, UT 84532  (435) 259-8115 

Utah Department of Public 
Safety Highway Patrol 

420 East Main Street 
Green River, UT 84525 (435) 564-3474 

Fire Protection Green River City  
Fire Department  

P.O. Box 66  
Between Cherry Street, Green 
River Avenue and W 200 S 
Street. Green River UT 84525 

(435) 564-3229 
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Service Office Address Phone Number 

Moab Interagency Fire Center 70 E Fire Center Dr. 
Moab, UT 84532 (435) 259-1850 

Health Care 
Green River Medical Center 585 W. Main Street  

Green River, UT 84525 (435) 564-3434 

Castleview Hospital  300 Hospital Drive  
Price, UT 84501 (435) 637-4800 

Emergency 
Services 

Emery County Ambulance 
PO Box 907 
75 East Main Street 
Castle Dale, UT 84513 

(435) 381-3577 

Grand County Utah 
Emergency Medical Services 

125 East Center Street 
Moab, UT 84532 (435) 259-1301 

 

2.6.6. Visual/Aesthetics and Scenic Beauty 

Aesthetic conditions of the project area can be assessed both spatially and temporally, as visual quality 
changes over landscape scale and with the seasons. Visitors to the area include adjacent homeowners, 
local Green River area residents, and recreationists passing through the study area via land or water.  

As part of the Colorado Plateau in the desert southwest, the study area is rich in stark contrasts. Gently 
undulating lowlands through the Green River Valley give way to the abrupt rise of table mesas and rocky 
buttes that characterize the Beckwith Plateau to the west, north, and east of the study area (Picture 2-1). 
Dominating the horizon to the west of the project area are Blue Castle and Battleship Buttes, while 
Gunnison Butte rises to the north. Tusher Wash comprises the lowland elevations to the east. 

During summer, grasses, shrubs, and trees create a green ribbon along the river margin, separating the 
blue of the river from the tan of the rising plateau (Picture 2-2). Riparian vegetation is most abundant and 
provides the visual softening of the river valley during summer with native species of cottonwood and 
willow. Tamarisk and Russian olive are also present in the study area. These non-native species have the 
potential to substantially compromise the visual quality of the vegetation with dense monocultures. 
During winter, the primarily deciduous trees of the riparian zone lose their leaves and the green margin of 
the river disappears (Picture 2-1). Snow may cover the landscape and ice forms on slower-moving 
portions of the river. 

The river is wide and sinuous upstream and downstream of the diversion. At lower flows, cobble bars and 
debris are exposed in the middle of the river, along with the diversion and appurtenant structures. The 
diversion is a concrete structure extending in an arc across the river in an east to west alignment. 
Diversion structures, canals, and a waterwheel are all part of the visual character of the site (Pictures 2-1, 
2-2, and 2-3). Recent flood events caused substantial damage to the diversion and cracks in the structure 
are now visible (Picture 2-4).  
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Picture 2-1.  Looking Northwest Toward Beckwith Butte 

Diversion structure in foreground during winter season. 

 

 
Picture 2-2.  Looking North Northwest across Diversion Structure 

Summer season. 
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Picture 2-3.  New and Old Water Wheel at the Hastings Ranch, East Side 

 

 
Picture 2-4.  Damaged Diversion Structures, East Side 
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2.6.7. Land Use 

The Green River is located in Emery and Grand counties and provides most of the irrigation water used in 
the area.  The study area is comprised of several different land covers.  On the west bank of the Green 
River in Emery County, land immediately adjacent to the diversion is primarily categorized as salt desert 
shrubland (UACD 2012) managed by the BLM.  Within this category is a small area that has been 
highlighted as being dominated by invasive plants.  To the north and south of the diversion, remaining 
land in the study area is categorized as agricultural.  All agricultural land in the study area is in cropland.  

Land ownership (Figure 1-3) through the study area is divided among private land holders, public lands 
(BLM), and Utah School and Institutional Trust Land (UACD 2011, 2012).  On the west bank, BLM 
manages the land immediately adjacent to the diversion.  Institutional Trust Land is present south of the 
BLM land near the control gate, and private land is south of that.  Private land is also present on the west 
bank to the north of the BLM land.  On the east bank, land is almost entirely in private ownership.  A 
small pocket of Institutional Trust Land is present, but does not border the river.  The State of Utah, 
Division of Forestry, Fire, and State Lands, by virtue of its sovereignty, owned the bed of the Green River 
below the ordinary high water mark at statehood in the project area.  A Special Use Lease would be 
required for construction activities and structures located in on the bed of the river. 

2.6.8. Infrastructure 

The diversion and appurtenant structures include the concrete sloped crest weir diversion, control gate on 
the west side of the diversion, concrete diversion structure, and East Side Canal that diverts flows to the 
water wheel, Thayn Canal on the west with a control gate that leads water to the hydropower plant, and 
the Green River Canal that branches from the hydropower plant via a control gate (Alpha Engineering 
Company 2010).  Prior to damage caused in the 2011 flood event, the stakeholders had identified a 
number of deficiencies with the diversion including deterioration, sediment loading, inability to meet 
water right diversions, flooding, loss of habitat, and limitations to recreation.  

Transportation to the study area is provided via Interstate 70, whether approaching from the east or west 
by vehicle, and is the primary arterial conveying traffic.  From the east, vehicular traffic exiting off I-70 at 
Exit 164 takes an 8-mile trip to arrive at the study area.  Traffic turns onto State Highway 19 (UT-19) or 
East Main Street and then turns north onto Hastings Road, which provides access to the land held in 
private or federal ownership to the east of the Green River.  From the west, traffic takes Exit 160 from I-
70 to reach UT-19 going east.  Traffic then takes a turn north on North Long Street.  After approximately 
5 miles, the paved road gives way to loose gravel for the final mile.  Unpaved roads on BLM-owned land 
provide access to the west side of the Green River. 

Railroad passenger travel is provided by Amtrak along the Union Pacific-owned tracks (Amtrak 2012).  
The California Zephyr is the only national passenger train moving through Utah and provides twice daily 
service between Chicago, IL and the San Francisco Bay area.  The Green River station is at 250 South 
Broadway. In the 2012 fiscal year, this train recorded 2,478 boardings at the Green River Station (Amtrak 
2012).  Also in 2012, a new shelter was built with benches and lighting. 
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Green River Municipal Airport (Airport U34) is a general aviation facility located 4 miles southwest of 
the city of Green River and is the nearest airport serving the study area. It is owned by Green River City 
Corp (FAA 2013). Salt Lake City International Airport is 182 miles away and provides the nearest 
commercial and international air service.  

Utilities providers in the project area include Amerigas and BlueBoX Phone Labs (Google Maps 2013). 
Aerial photography shows that a utility line passes over the Green River directly above the diversion. 

2.6.9. Noise 

Applicable noise laws for the project area are provided in the Noise Control Act of 1972 (42 U.S.C. 4901 
et seq.), amended by the Quiet Communities Act of 1978 (42 U.S.C. 4913), which promotes the 
development of state and local noise control programs. The State of Utah has not developed a statewide 
noise law and Emery County has not developed a countywide noise ordinance. Grand County Land Use 
Code (LUC) noise laws restrict noise from specific activities, such as mining, but does not set noise level 
limits (Grand County 2008). The Zoning Ordinance of the City of Green River states generally that it has 
been designed to protect residents from noise and other objectionable conditions (City of Green River 
2012). However, no noise level limitations are defined in the ordinance. Ambient noise in the project area 
has not been measured, and therefore no baseline is available, although the only noise sources in the study 
area would be naturally-derived sounds such as the river, birds, insects, and animals; agricultural 
equipment and pumps for irrigation; occasional vehicle traffic; and recreational users. 

Noise-sensitive receptors are those facilities, land areas, or wildlife populations that require lower noise 
levels for health and function. Examples include residential neighborhoods, medical facilities, schools, 
churches, research facilities, parks, and open space.  

Noise-sensitive receptors within the immediate project area include residential homes. However, the only 
home within the immediate area is not currently occupied. The nearest noise-sensitive receptors are 
residential structures located south of the diversion and along the east side canal more than 0.5 miles 
away. 
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CHAPTER 3.   ALTERNATIVES 

3.1. Formulation Process 
The process of formulating alternatives for rehabilitation of the diversion followed procedures outlined in 
the NRCS National Environmental Compliance Handbook (USDA NRCS 2011).  Numerous alternatives 
were developed by the project team based on the ability to address the purpose and need of the project.  
Some of the initial alternatives were eliminated from further analysis due to high cost or other critical 
factors.  The project team developed a series of questions and filters to help formulate alternatives: 

 Initial Screening Questions: 

–     Does the concept/alternative meet purpose and need? 

Several alternatives were eliminated from further study upon the application of the initial screening 
question.  A baseline alternative was developed at this stage of the process to demonstrate rehabilitation 
of the diversion. 

 Secondary Post-Scoping Screening Filters: 

–      Is it consistent with established design criteria, engineering practices, etc.? 

–      Is it reasonable and feasible, and within the established NRCS EWP scope of work and 
funding allocation? 

3.2. Alternative Concepts and Options Considered but Eliminated 
from Detailed Study 

A range of alternatives and options was considered for study early in the project scoping phases.  As 
listed in Section 1.4.2 of this document, project components were identified through agency and public 
scoping efforts.  Initial analysis included the following general types of diversion alternatives, but most 
were eliminated from detailed study because they did not meet the purpose and need, were considered 
infeasible, would not be consistent with established engineering practices or NRCS design criteria, or 
were deemed too costly for the project.  The range of eliminated alternatives are listed below; further 
description and detail for each can be found in Table 1-2 of the Concept Design Report (Appendix B): 

• Stoplog Dam 
• Dam at Canyon Outlet 
• Bladder Weir 
• Straight Concrete Diversion 
• Downstream Arcing Diversion 
• Riprap Ramp 
• Rock Weir Series 
• Riprap Ramp Series 
• Far Upstream Diversion 
• Decommissioning, Pumping, and Buyout 

• Low Diversion and Buyout 
• Water Park Style Diversion 
• Replace Alternatives with Hastings Berm 

Improvement 
• Replace Alternatives with Hastings Field Drain 

Outlet 
• Replace/Rehabilitate Diversion 
• Repair Diversion In Place 
• Replace Diversion Upstream or Downstream 
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3.2.1. Conceptual Alternatives 

The questions of how to rehabilitate the existing structure and also meet the project purpose and need 
were the initial factors in conceptual alternative development.  The following general alternative concept 
types were the baseline for all others that have been analyzed as part of the process. 

3.2.1.1. Dam Decommissioning  

Complete removal of the diversion (dam) would entail the excavation and disposal of the entire concrete 
diversion and reclamation of the river channel and banks to match existing contours.  A new stable 
channel would allow unobstructed flow through the upstream and downstream reaches of the Green 
River.  Complete removal of the diversion would not allow any water to be diverted for irrigation 
purposes, and would also involve the buyout of the Thayn Hydropower plant.  The elimination of water 
diversion altogether does not meet the purpose and need for this federally funded project and 
supplemental methods would be required to acquire the same water volume as allotted by water right.  
The cost estimate for acquiring new water sources (new wells, water purchase, new dam, etc.) and the 
buyout would cost between $10,000,000 and $15,000,000.  Therefore, the dam decommissioning concept 
was eliminated from detailed study. 

3.2.1.2. Replace Diversion Far Upstream or Downstream  

Complete diversion removal and replacement far upstream or downstream in a different location would 
entail the excavation and disposal of the entire concrete diversion and reclamation of the river channel 
and banks to match existing contours.  A new stable channel would allow unobstructed flow through the 
upstream and downstream reaches of the Green River.  The project would also involve the construction of 
new canals and laterals to provide water to the East Side and Green River canals, as well as the buyout of 
the Thayn Hydropower plant.  Complete removal of the diversion would lower the water surface at the 
existing location, rendering the Hastings Water Wheel unusable.  Connecting the diversion to the existing 
canals would require canal connections which, depending on the structure’s distance upstream, could be 
prohibitively expensive. The project footprint would be substantially larger, potentially impacting 
environmental resources.  Supplemental methods would be required to acquire the same water volume as 
allotted by water right.  The cost estimate for constructing connections to water conveyances would be 
prohibitively expensive.  Therefore, the replace far upstream or downstream concepts were eliminated 
from detailed study. 

3.2.1.3. Replace Diversion with a Different Structural Type or Shape 

Replacement diversion types assessed were of a stop-log type, bladder weir, riprap stepped channel, or a 
different shape such as straight or downstream arc.  While some of these types would provide irrigation to 
water users and could provide adequate fish passage, disadvantages such as higher operation and 
maintenance demands; increased bank instability and scouring; vegetation losses; and a high risk of 
vandalism rendered these eliminated from further study. 
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3.2.1.4. Rehabilitate or Replace Diversion 

The existing diversion structure has been operated and maintained in its existing form and location for 
over 80 years.  This design would divert water to the canals and include components for fish and boat 
passage. Operation and maintenance could be similar to what is currently done and would allow for 
improvement in terms of efficiency.  Therefore, the rehabilitate or replace diversion (in the same location) 
concept was carried forward to be analyzed.  This concept was expanded into the alternatives evaluated as 
part of this process. 

3.3. Proposed Action  
Based on the screening of the range of alternatives that accounted for water right delivery, engineering 
practicability, environmental impacts, and public and participating agency input, the Proposed Action is 
recommended (the  “preferred alternative” will likely be a combination of the components, and will be 
decided upon in the Final EIS).  The Proposed Action is a list of alternative components that were favored 
by the public, cooperating and participating agencies. 

The Proposed Action would rehabilitate the Green River Diversion, which is necessary due to damage 
caused by past flood events; upgrade the diversion infrastructure to current design standards; maintain the 
level of water delivery to the existing water rights holders; and, comply with applicable Federal rules and 
regulations.  The Proposed Action would maintain existing functions of the diversion for water delivery 
to water rights holders, thereby meeting the Project Purpose and Need.   

The Proposed Action is presented in this Chapter as two different alternatives that include some or all of 
the following component concepts (see Figures 3-1 through 3-3): 

• Replace existing diversion structure. 

• Raise the structure 1 foot for water delivery to irrigation systems and provide sufficient water for 
bypass flows at fish protection systems 

• Move sediment through the system and maintain floodwater conveyance. 

• Replace existing gate and bridge at west raceway and provide sufficient water for bypass flows at 
fish protection systems. 

• Improve east side raceway to water wheel. 

• Reinforce the diversion structure with riprap. 

• Dredge the large deposition area at the mouth of Tusher Wash for a source of cobble and gravel 
during construction. 

• Construct a new siphon intake at the east side canal. 

• Install deflection log booms at the east and west ends for public safety and structure protection. 

• Provide upstream fish passage past diversion structure. 

• Provide downstream fish passage via notches in the diversion structure. 
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• Provide passive integrated transponder (PIT) tag detectors to sense and record fish movement 
over and around the diversion. 

• Install fish screen and bypass at the east side canal. 

• Provide both dry and wet downstream boat passage past the diversion structure.  

• Install boater warning signs upstream of the diversion for public safety. 

 

Emergency watershed protection measures must adhere to all applicable Federal, State, Tribal, and 
local laws and regulations. The fish passage components are required by the Endangered Species Act.  
The boat passage components are a navigation requirement of the state.  The following lists the water 
rights and flow allocations for the Proposed Action: 

Hydropower – 600 cfs 
Irrigation – 235 cfs 
Downstream Boat Passage – 150 cfs 

Downstream Fish Passage – 40 cfs 
Upstream Fish Passage – 30 cfs 
Fish Screen Return Flow – 20 cfs 

Fish Barrier Return Flow – 50 cfs  

3.4. Alternatives Analyzed 
Two Action Alternatives have been carried forward by NRCS and the project team to be analyzed in 
detailed study for this DEIS.  In accordance with NEPA, the No Action Alternative must also be 
analyzed. 

The NRCS NEPA manual states that the EIS should identify the agency’s preferred alternative.  A 
preferred alternative is the alternative that the lead agency (NRCS) believes would fulfill its statutory 
mission and responsibilities considering economic, environmental, technical, and other factors (46 
Federal Register [FR] 18026).  The preferred alternative will be presented in the Final EIS. 

3.4.1. No Action Alternative 

The No Action Alternative would consist of using no Federal money to rehabilitate the Green River 
Diversion.  Due to the cost associated with the rehabilitation of the diversion, it is likely that no repairs 
would be made by the stakeholders to the severely damaged structure; it would not be upgraded to current 
engineering standards and technology, and would provide very limited fish passage and no boat passage.  
The sediment control/sluice gates would also remain in their current condition. This alternative, therefore, 
represents the scenario in which the diversion may likely fail during an extreme flood event in the future. 

3.4.2. Replace In Place Alternative 

This baseline alternative (Figure 3-1) would replace the diversion dam at the same historic location as the 
existing diversion.  The diversion structure or “weir” length would remain the same as the existing.  The 
rehabilitate alternative would maintain the existing east side and west side tie-in locations to the bank, 
where feasible.  The alternative would upgrade the structure to current engineering standards and 
technology.  The 750-foot, arc-shaped crest of the weir would be 1 foot higher and would raise the water 
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surface elevation 1 foot; which would ensure delivery to water users (Figure 3-2).  This alternative would 
include one new gate for water control and sluicing; and a new bulkhead gate structure and 80-foot 
raceway to the water wheel on the east side at the Hastings Ranch to maintain existing water rights.  As 
part of the diversion rehabilitation, all existing water rights would be maintained.   

On the west side of the diversion, the Green River Canal and powerhouse raceway would be controlled by 
the existing gate bridge/structure.  To reduce debris collection and as a safety measure, two deflection log 
booms would be positioned across the raceway entrance.  The 100-foot long west side and 170-foot long 
east side log booms would tie into a sluice gate in order to pass the debris past the weir and avoid 
blockages.  At the east side, a new siphon intake for the East Side Canal would be constructed. 

Downstream fish passage across the diversion would not be provided by this alternative.  Upstream fish 
passage would be restored to pre-2011 flood conditions on the east side of the structure.   

The diversion structure itself would be designed for safe passage over the diversion by boats during 
passable flows by creating a gradual slope that does not form an eddy that could trap boaters underwater.  
Boater warning signs would be placed at locations above the diversion on both banks. 

This alternative would also require the temporary use of approximately 5.5 acres of BLM-managed public 
lands, 14.5 acres of state sovereign lands (Green River itself), and 2.3 acres of private lands for staging 
and access during construction (Figure 3-5). 
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3.4.3. Replace In Place With Passages Alternative 

This alternative (Figure 3-3) would demolish the existing diversion and install a new diversion in the 
same historic location.  This alternative would replace the existing diversion along the current alignment 
and upgrade the structure to current engineering standards and technology.  The 750-foot, arc-shaped 
crest of the weir would be 1 foot higher and would raise the water surface elevation 1 foot; which would 
ensure delivery to water users (Figure 3-2).  This alternative would include two new gates for water 
control and sluicing; and a new bulkhead gate structure and 80-foot raceway to the water wheel on the 
east side at the Hastings Ranch to maintain existing water rights.       

On the west side of the diversion, the existing gate structure would be replaced to provide more efficient 
water control and sluicing capabilities for the Green River Canal and powerhouse raceway.  To reduce 
debris collection and as a safety measure, two deflection log booms would be positioned across the 
raceway entrance.  The 100-foot long west side and 170-foot long east side log booms would tie into a 
sluice gate in order to pass the debris over the weir and avoid blockages.  At the east side, a new siphon 
intake for the East Side Canal would be constructed. 

Downstream fish passage across the diversion would be provided along the length via notches in the 
structure.  Adjacent to the water wheel raceway would be an upstream fish passage channel (10 feet wide 
and approximately 180 feet in length) that would be designed to accommodate fish during low flows 
(Appendix B).  Passive integrated transponder (PIT) tag detectors would be placed at each downstream 
fish passage notch and at the entrance/exit of the upstream fish passage to sense and record fish 
movement over and around the diversion.  A fish screen would be placed in the East Side Canal near the 
river, with passage back to the river (Figure 3-4).  All concentrated fish passage areas would have PIT tag 
detectors to estimate population movement and numbers. 

Boat passage components (Appendix B) would provide additional debris removal benefits.  This notch in 
the diversion structure could be located at either the center or adjacent to the upstream fish passage and 
the water wheel raceway on the east side (refer to Appendix D for supporting documentation regarding 
the proposed locations of the boat passage).  The boat passage section would consist of a stepped opening 
30-feet wide by 2-feet deep in the diversion with a more gradual slope into the tailwater of the diversion 
to provide safer rafting over the diversion.  The boat passage would be lined with concrete and flows 
could be regulated using a weir at the entrance.  The diversion structure itself would be designed with a 
gradual slope for safe passage over the diversion during passable flows.  Boater warning signs would be 
placed at locations above the diversion on both banks. 

The Concept Design Report (Appendix B) offers recommendations for construction means and methods. 
A cofferdam could be installed upstream of the new structure to allow work to be performed in the dry, 
and demolition of the existing diversion could possibly take place in two phases for dewatering purposes.  
This alternative includes the use of cobbles and gravel that have been deposited into the river channel 
below the diversion and at the confluence of Tusher Wash.  This alternative would also require the 
temporary use of approximately 5.5 acres of BLM-managed public lands, 14.5 acres of state sovereign 
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lands (Green River itself), and 2.3 acres of private lands for staging and access during construction 
(Figure 3-5).      
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3.5. Past, Present, and Reasonably Foreseeable Projects 
The Gunnison Butte Irrigation and Eastside High Ditch Project is located south of the project area, 
between the diversion and the city of Green River.  The project plans include the diversion of water 
directly out of the Green River to irrigate about 5,000 acres of new lands that they currently own or have 
leased, and about 1,500 acres of supplemental irrigation.  This will supply established markets with 
melons, corn, alfalfa, sod and various row crops (State of Utah, 2000). 

The Upper Colorado River Endangered Fish Recovery Program, through funding from the BOR and 
technical oversight from the USFWS, is working on a fish exclusion system focused on reducing 
entrainment and to prevent ESA listed fish and other fish species from entering the Green River Canal. 
The program and project team are working with the Green River Canal Company and Thayn Hydropower 
to look at a solution downstream of the Thayn Power Plant in the Green River Canal.  The project 
requires a 50 cfs fish return flow and additional head created from the diversion.  

The City of Green River, through the National Park Service, Rivers, Trails, and Conservation Assistance 
(RTCA) Program, which provides planning assistance to cities and counties throughout Utah, is 
overseeing a new study to establish a trail system that will connect residents and tourists to natural, 
historic, and modern landmarks, highlight recreational areas, promote health awareness, and seek to 
establish the first water trail in Utah.  The future trail system will expand and promote access to the Green 
River and connect rural assets surrounding the town. This will be done by establishing trails running 
along the riverbank and throughout town, promoting access to the river and trail through new signage, and 
develop the first water trail in Utah.  Ongoing project updates, renderings, and maps are available by 
visiting the Epicenter website (http://ruralandproud.org/tag/green-river-trail-system/). 

Trout Unlimited has goals for the Green River, including obtaining a national listing as a Wild and Scenic 
River.  

The Blue Castle site is located about five miles west-northwest of Green River, Utah in Emery County. 
Currently this new nuclear power plant is in the licensing phase, which will require significant data 
collection and analysis spanning five years with costs in the tens of millions. 

3.5.1. Cumulative Impact Area 

Based on the Reasonably Foreseeable Actions known on the Green River in the area, cumulative impacts 
are expected to the environment as a result of the proposed project.  The cumulative impact area assessed 
in this report is the reach of the Green River upstream to Swaseys Beach/Boat Ramp and downstream to 
Green River State Park in Green River (see Figure 2-4).  

3.6. Preferred Alternative (To Be Determined) 
In identifying the preferred alternative, NRCS is carefully considering the requirements and intent of the 
EWP program as well as the expected beneficial and adverse environmental consequences of each 
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alternative.  The Environmentally Preferable Alternative will be chosen upon completion of the extensive 
resource analysis (presented in Chapter 4, Environmental Consequences and in the Concept Design 
Report [Appendix B]) as well as the DEIS Public Comment Period.  The Preferred Alternative may be the 
same as the Environmentally Preferable Alternative, and both will be presented in the Final EIS.  

3.6.1. Mitigation 

Mitigation includes all measures undertaken to avoid, minimize, or compensate for potential adverse 
environmental impacts.   BMPs (listed throughout Chapter 4, per resource) would be implemented during 
construction in an effort to avoid and minimize impact wherever possible. 

SOILS 

Erosion may occur on disturbed and cleared areas within the project boundary during precipitation events.  
Proper BMPs would be installed to prevent and control soil erosion. 

Mitigation efforts to reduce sediment in the main channel and west raceway will be implemented with the 
installation of radial gates. The Operation and Maintenance Plan (Chapter 3.6.2) would specify under 
which conditions the new radial gates at the diversion and the raceway would be activated.   

STREAMS AND WETLANDS 

All action alternatives would involve structure repairs that would impact the river channel (bed and bank) 
as well as small wetland sites within the riparian fringe.  Coordination with USACE would be performed 
to determine if compensatory mitigation would be required for impacts to jurisdictional waters of the US. 

PLANTS 

All disturbed areas not associated with direct structure repair would be revegetated with approved UDWR 
plant species.  Special precautions would be taken to avoid spreading common reed grass on- or off-site 
during construction.  Methodology for integration of an overall strategy will be formalized into a Post 
Construction Rehabilitation Plan. 

THREATENED AND ENDANGERED SPECIES, DESIGNATED CRITICAL HABITAT 

All action alternatives would involve temporary impacts to the fish species in the river channel.  The 
Replace In Place With Passages Alternative would provide for upstream and downstream fish passage, as 
well as PIT tagging to monitor and study fish movement and usage for this reach of the Green River.  Fish 
entrainment in the East Side Canal would also be reduced through the installation of a screen.  Further, 
more specific conservation measures will be explained in detail under the Endangered Species Act 
Section 7 Consultation once the Preferred Alternative for the project has been selected. 

Mitigation efforts to reduce fish entrainment in the west raceway and radial gates include the preparation 
of an Operation and Maintenance Plan (Chapter 3.6.2) that would specify under which conditions the new 
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radial gates at the diversion would be activated.  These flow conditions would be coordinated with the 
Recovery Program and UDWR to identify when fish would be expected to be present. 

CULTURAL/HISTORICAL RESOURCES 

All action alternatives would involve an adverse effect to the existing diversion structure, which is 
considered to be NRHP-eligible.  All action alternatives would involve an adverse effect to the East Side 
Canal, which is considered to be NRHP-eligible.  Mitigation of these adverse effects would occur through 
the development of a treatment plan that will become formalized in a Memorandum of Agreement 
(MOA).  If unknown cultural/historical resources were encountered during excavation activities, 
construction would stop and the appropriate agencies would be notified.   

3.6.2. Operation and Maintenance 

Operation of the structures includes the administration, management, and performance of non-
maintenance actions needed to keep the structures safe and functioning as designed.  Maintenance 
includes performance of work, measuring the recording instrumentation data, preventing deterioration of 
structures, and repairing damage or replacement of the structure as-needed to prevent failure.  Damages to 
completed structures caused by normal deterioration, droughts, flooding, or vandalism are considered 
maintenance.  Maintenance includes both routine and as-needed measures which include: 

• Annual control of woody species on or near the diversion, gate, and passage structures. 
• Operating structure gates on a monthly basis to ensure proper performance of the gate. 
• Regulating or reducing sluicing flows when necessary. 
• Other specific items that will be identified during final design. 

 
Inspection of the structures is necessary to verify that the structures are safe and functioning properly.  
Inspection reports will be supplied to the NRCS following each inspection.  Inspections and the 
associated reports will assess the following items: 

• The adequacy of O&M activities, 
• Identify needed O&M work, 
• Specify ways of relieving unsafe work or performing other needed work, and 
• Set action dates for performing corrective actions. 

 
UDAF, local stakeholders, the Recovery Program (if the Replace In Place With Passages Alternative is 
selected), and the State of Utah (if the Replace In Place With Passages Alternative is selected) will be 
responsible for the operation, maintenance, and future modifications to the structures on private 
property.  A specific O&M Plan will be prepared by the NRCS, UDAF, local stakeholders, the Recovery 
Program (if the Replace In Place With Passages Alternative is selected), and the State of Utah (if the 
Replace In Place With Passages Alternative is selected) that will govern the use of the structures.  The 
specific details of the O&M Plan and agreement will determined during final design and be entered into 
by all applicable parties prior to the start of construction activities.  
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CHAPTER 4.   ENVIRONMENTAL CONSEQUENCES 

The purpose of this chapter is to provide a description of how the resources identified would be directly or 
indirectly and individually or cumulatively affected by the proposed action.  The following describes the 
type of effects and impacts analysis used in this chapter (NRCS 2011).  This analysis forms the scientific 
and environmental basis for the comparisons of alternatives presented in the previous chapter.  
Environmental impact of the proposed action and alternatives include, but are not limited to, the 
following: 

• Direct Effect.  Impacts (or effects) caused by a proposed action and that occur at the same time and 
place. 

• Indirect Effect.  Impacts (or effects) caused by a proposed action and that appear later in time or 
farther removed in distance, but still reasonably foreseeable. 

• Cumulative Effect.  This refers to the impact on the environment that results from the incremental 
effect of the proposed action when added to other past, present, and reasonably foreseeable future 
actions, regardless of what agency or person undertakes such other actions.   

o Past and present actions may involve construction and agricultural activities at and near the site, 
soil contamination, downstream sediments, fish and wildlife habitats, and recreation activities. 
Foreseeable future actions include the possibility of development due to a new nuclear plant in 
the area and growth in the recreation and tourism industries in Green River (refer to Section 3.5). 

o The assessment of cumulative impacts is not substantially different from the assessment of direct 
or indirect impacts.  The same types of considerations are made to determine the environmental 
consequences of the alternatives for direct, indirect, or cumulative impacts. Cumulative impact 
assessment, however, generally entails a broader perspective (or broader scale) such as what else 
is happening in the area and/or downstream. 

• Construction Impacts and BMPs are included where applicable.  Some resources would not be 
temporarily impacted by project construction activities; in those instances, BMPs are not necessary. 

• Conflicts with existing land use plans, policies, or controls 

o Unavoidable 

o Short-term and long-term 

• Any adverse environmental effects that cannot be avoided if the proposal is implemented 

• The relationship between local short-term uses of the human environment and the enhancement of 
long-term productivity 

• Any irreversible or irretrievable commitments of resources that would be involved in the proposed 
action if implemented 
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Impacts proposed by the action alternatives would be similar for most resources and are discussed 
simultaneously.  Where there are differences, the alternatives are discussed separately.  Table 4-1 
provides a summary comparison of the impacts associated with each alternative.  The alternatives 
proposed for consideration and analyzed in detail in this DEIS have been compared to discern the merits 
and disadvantages of each alternative.  This information is presented in summary, and further detail is 
provided in subsequent sections.  The chapter concludes with detail on construction activities (where 
applicable), and a summary of cumulative impacts per resource.  Where impacts would be unavoidable, 
mitigation commitments will be made (a preliminary, general list of potential mitigation commitments 
has been presented in Section 3.5.1).   

4.1. Summary and Comparison of Alternatives 

Table 4-1. Summary and Comparison of Direct, Indirect, and Short-Term Resource Impacts 

Effects No Action Replace In Place 
(Baseline) 

Replace In Place With 
Passages 

Soils  Direct Impacts: None 
Indirect effect - scouring 
of soil downstream from 
diversion failure.  
Temporary Downstream 
Effects to 4,000 ac of 
cropland. 

Direct Impacts: Approx 1100 
cubic yards of cobble and 
gravel removed from the 
Tusher Wash deposition 
area and used to construct 
and/or support the diversion 
Short-Term: Potential soil 
disturbance and sediment 
into Green River during 
construction.  Temporary 
disturbance to access roads 
and staging areas during 
construction. 

Direct Impacts: Approx 1100 
cubic yards of cobble and 
gravel removed from the 
Tusher Wash deposition area 
and used to construct and/or 
support the diversion 
Short-Term: Potential soil 
disturbance and sediment 
into Green River during 
construction.  Temporary 
disturbance to access roads 
and staging areas during 
construction. 

Prime and 
Unique 
Farmlands 

Direct Impacts: None 
Indirect and/or Short-
Term: Temporary 
Downstream Effects to 
4,000 ac of cropland. 

Direct Impacts: None 
Short-Term: Temporary 
easement for access during 
const. 

Direct Impacts: None 
Short-Term: Temporary 
easement for access during 
const. 

Water Resources 
– Water Quality, 
Hydrology, 
Floodplains 

Direct Impacts: None 
Short-Term: 
Construction activities 
would temporarily affect 
sediment levels in river 
channel. 

Direct Impacts: None. 
Short-Term: Temp 
disturbance to river channel. 

Direct Impacts: None 
Short-Term: Temp 
disturbance to river channel. 

Waters of US 
including 
Wetlands 

Direct Impacts: None 
Indirect effects to 
streams. Stream 
channel altered and 
wetlands washed away 
or filled with sediment 
from diversion failure. 

Direct Impacts: 1.4 ac 
impact to open waters. 
Short-Term: 14.5 ac 
temporary impact to open 
waters; 0.34 ac temporary 
impact to wetlands. 

Direct Impacts: 1.4 ac impact 
to open waters. 
Short-Term: 14.5 ac 
temporary impact to open 
waters; 0.34 ac temporary 
impact to wetlands. 

Climate Change Direct Impacts: None Direct Impacts: None Direct Impacts: None 
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Effects No Action Replace In Place 
(Baseline) 

Replace In Place With 
Passages 

Air Quality  Direct Impacts: None 
Indirect and Short-Term: 
None   

Direct Impacts: None 
Short-Term: Construction 
activities would temporarily 
affect air quality in the 
project area. 

Direct Impacts: None 
Short-Term: Construction 
activities would temporarily 
affect air quality in the project 
area. 

Plants –  
Riparian Zone 
and Other 

Direct Impacts: None 
Short-Term: Damage to 
vegetation downstream 
of diversion from failure. 

Direct Impacts: 0.5 ac of 
impact 
Short-Term: Potential for 
additional impact in access 
and staging areas during 
construction. 

Direct Impacts: 0.5 ac of 
impact 
Short-Term: Potential for 
additional impact in access 
and staging areas during 
construction. 

Threatened and 
Endangered 
Species 

Direct Impacts: 
Obstructed fish passage 
during low flows. 
Short-Term: Damage to 
species and habitat 
downstream of diversion 
from failure. 
 

Direct Impacts: 1.4 acres of 
impact due to new riprap in 
channel;  
No downstream fish 
passage. Obstructed fish 
passage during low flows. 
No fish or wildlife kills 
anticipated.  
Short-Term: 14.5 ac of  
disturbance to the channel 
during construction 
(designated critical habitat). 

Direct Impacts: 1.4 ac of 
impact due to new riprap in 
channel; no fish or wildlife 
kills anticipated.  
Enhancement of passages 
and installation of monitoring 
tools for improvement of 
habitat. 
Short-Term: 14.5 ac of  
disturbance to the channel 
during construction 
(designated critical habitat). 

Fish Direct Impacts: 
Obstructed fish passage 
during low flows. 
Short-Term: Possible 
destruction or 
modification of fish 
habitat in the channel 
downstream. 

Direct Impacts: 1.4 acres of 
impact due to new riprap in 
channel;  
Obstructed fish passage 
during low flows. 
Short-Term: 14.5 ac of  
disturbance to the channel 
during construction 

Direct Impacts: 1.4 acres of 
impact due to new riprap in 
channel; 
 
Short-Term: 14.5 ac of  
disturbance to the channel 
during construction 

Wildlife Direct Impacts: None 
Short-Term: Injury or 
fatality, as well as 
extreme habitat 
modifications, in the 
inundation area from 
diversion failure. 

Direct Impacts: 0.5 acres of 
wildlife habitat impacted 
(riparian) 
Short-Term: Temp 
disturbance to project area  

Direct Impacts: 0.5 acres of 
wildlife habitat impacted 
(riparian) 
Short-Term: Temp 
disturbance to project area  

Socioeconomics Direct Impacts: None 
Indirect and/or Short-
Term: Adverse effects 
damage to roads, 
access and property 
damages; loss of crops 
and jobs during floods. 
Temporary Downstream 
Effects to 4,000 ac of 
cropland. 

Direct Impacts: None 
Short-Term: Job creation 
during construction. 

Direct Impacts: None. 
Indirect: Possible increase in 
tourism, economy in the 
vicinity due to provision of 
boat passage. 
Short-Term: Job creation 
during construction. 
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Effects No Action Replace In Place 
(Baseline) 

Replace In Place With 
Passages 

Cultural/Historic Direct Impacts: None 
Indirect and/or Short-
Term: historic diversion 
structure would be 
adversely affected. 

Direct Impacts: Structure 
demolition and E Side Canal 
improvements a significant 
adverse effect.  
Short-Term: Construction 
activities, staging of 
equipment and materials, 
and river access temp 
impacts to eligible sites. 
Mitigate adverse effects 
through the development of 
a treatment plan that will 
become formalized in a 
Memorandum of Agreement 
(MOA). 
 

Direct Impacts: Structure 
demolition and E Side Canal 
improvements a significant 
adverse effect. 
Short-Term: Construction 
activities, staging of 
equipment and materials, and 
river access temp impacts to 
eligible sites. 
Mitigate adverse effects 
through the development of a 
treatment plan that will 
become formalized in a 
Memorandum of Agreement 
(MOA).  

Recreation/Public 
Health & Safety 

Direct Impacts: None 
Indirect and/or Short-
Term: High hazard and 
loss-of-life potential in 
the event of diversion 
failure. 

Direct Impacts: None 
Indirect and/or Short-Term: 
Reduction of loss-of-life 
potential.  

Direct Impacts: Enhanced 
recreation opportunities for 
the boating community due to 
provision for boat passage. 
Indirect and/or Short-Term: 
Reduction of loss-of-life 
potential. 

Visual Quality/ 
Aesthetics/Scenic 
Beauty 

Direct Impacts: None 
Indirect and/or Short-
Term: Construction site 
would degrade the area 
temporarily. 

Direct Impacts: None 
Indirect and/or Short-Term: 
Construction site would 
degrade the area 
temporarily. 

Direct Impacts: None 
Indirect and/or Short-Term: 
Construction site would 
degrade the area temporarily. 

Land Use/Rights Direct Impacts: None 
Short Term: Temporary 
Downstream Effects to 
4,000 ac of cropland. 
 

Direct Impacts: None 
Short-Term: Temporary 
easement (approx.5.5 ac.) 
for BLM access during 
const. 
Special Use Lease (State of 
Utah) – 14.5 ac (temp. 
construction); 1.4 ac 
permanent easement. 

Direct Impacts: None 
Short-Term: Temporary 
easement (approx.5.5 ac.) for 
BLM access during const. 
Special Use Lease (State of 
Utah) – 14.5 ac (temp. 
construction); 1.4 ac 
permanent easement. 

Infrastructure - 
Transportation 

Direct Impacts: None 
Indirect and/or Short-
Term: Adverse effects 
from damage to roads 
from a diversion failure. 
Loss of access during 
floods. 

Direct Impacts: None 
Indirect and/or Short-Term: 
Temporary affects to road 
during construction 

Direct Impacts: None 
Indirect and/or Short-Term: 
Temporary affects to road 
during construction 
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4.2. Soil Resources 

4.2.1. Geology, Stream Bank Erosion, and Sedimentation 

4.2.1.1. No Action Alternative 

DIRECT AND INDIRECT IMPACTS 

The No Action Alternative would not change existing conditions with regard to geology, erosion and 
sedimentation at the diversion.  The diversion would be left in its current condition, and sediment would 
continue to accumulate within the upstream pool area. 

In the event of a diversion failure, this alternative would have an indirect impact on erosion and 
sedimentation within the Green River drainage downstream; soils that have settled into the river bottom 
would potentially be washed downstream from the high volumes of water exiting the diversion structure.  
Sedimentation in the Green River would increase as these soils would settle out of the water column in 
slower velocity areas covering existing stream, riparian, and wildlife habitat. 

In the event of diversion failure, scouring in the channel below the diversion would occur.  The extent of 
channel scour would be dependent upon how badly the diversion failed.  A complete failure of the 
diversion could result in appreciable erosion of the Green River channel as well as clearing of the 
majority of vegetation in the flow path immediately downstream. Streambank erosion would potentially 
increase with minimal riparian vegetation. 

4.2.1.2. Replace In Place Alternative 

DIRECT AND INDIRECT IMPACTS 

The sediment deposits upstream of the diversion would be directly impacted by any of the action 
alternatives.  This alternative does not provide for additional sediment sluicing, however one existing 
sluice/water control gate would transport sediment from the bottom of the river downstream, helping to 
keep the raceway and irrigation canals clean.  Direct impacts to soil would also be associated with erosion 
along streambanks in disturbed areas.  Best Management Practices (BMPs) will be implemented during 
construction to minimize impacts to banks and these practices are listed below.  The proposed action 
would not have an indirect impact on soil or geologic resources. 

4.2.1.3. Replace In Place With Passages Alternative 

DIRECT AND INDIRECT IMPACTS 

The sediment deposits upstream of the diversion would be directly impacted by any of the action 
alternatives.  The installation of sediment sluice gates would transport sediment in the bottom of the river 
downstream helping to keep the raceway and irrigation canals clean.  Direct impacts to soil would also be 
associated with erosion along streambanks in disturbed areas.  Best Management Practices (BMPs) will 
be implemented during construction to minimize impacts to banks and these practices are listed below.  
The proposed action would not have an indirect impact on soil or geologic resources. 
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CONSTRUCTION IMPACTS AND BMPS 

BMPs aim to minimize the transport and deposition of sediment in the area during construction.  Soils 
dredged from the large deposition area where Tusher Wash meets the Green River would be utilized to 
provide structural fill wherever possible.  The soils would be separated and filtered for appropriate size 
and composition of material, with the top layer of sediment discarded due to the high density of fine 
material.  This could amount to approximately 1100 cubic yards of cobble and gravel removed from the 
deposition area and possibly used to construct and/or support the diversion. 

Impacts to soils in staging areas and along access roads would be temporary during construction.  
Approximately 2.3 acres on the east and 5.5 acres on the west banks will be temporarily disturbed.  

Short-term construction impacts would include bank erosion until vegetation was established.  BMPs 
including but not limited to, the following would be implemented during construction to minimize these 
impacts. 

• Rock riprap would be placed upstream of the diversion.   

• Water bodies adjacent to construction and staging areas will be identified, and such measures as 
straw bales, silt fences, and other appropriate sediment control BMPs would be implemented to 
prevent the entry of sediment and other contaminants into waters.    

Following construction, all sediment control BMPs will be removed along with any accumulated 
sediment and disposed of in an off-site location at the appropriate time. 

4.2.2. Prime and Unique Farmlands 

There are farmlands of statewide importance in the project vicinity.  The Redbank-Flatnose Families 
Association soils are found immediately adjacent to the existing structure and downstream along the East 
Side Canal.  

4.2.2.1. No Action Alternative 

DIRECT AND INDIRECT IMPACTS 

The No Action Alternative would have no direct impact on the farmland soils of statewide importance in 
the area.  In the event of a diversion failure, this alternative would have an indirect impact on farmlands 
due to excess sediment washing downstream, potentially settling into areas along the banks of the East 
Side Canal. 

4.2.2.2. Proposed Action – All Alternatives 

The impacts to this resource are the same for both action alternatives (Replace In Place and Replace In 
Place With Passages). 
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DIRECT AND INDIRECT IMPACTS 

Direct impacts to prime and unique farmlands would primarily be associated with erosion along stream 
banks immediately downstream of the diversion.  The proposed action would not involve the acquisition 
of private property that is used for agricultural production and would not be expected to induce further 
stream bank erosion that could alter prime and unique farmland.  The proposed action will not indirectly 
impact prime and unique farmlands in the project area. 

CONSTRUCTION IMPACTS AND BMPS 

All alternatives involve stream bank stabilization components such as riprap.  This type of BMP will be 
implemented during construction to avoid or minimize impact to the banks upstream of the diversion. 

Temporary staging of equipment and access along existing roads and on area properties would require 
impacts to those soils deemed prime and unique for farming.  However, these areas proposed for staging 
and access are not currently irrigated; therefore any temporary impact during construction would not alter 
any existing farmland designation. 

4.3. Water Resources 
Activities related to water resources are regulated by EPA, the U.S. Army Corps of Engineers (USACE), 
and the Utah Department of Environmental Quality (UDEQ).  Appropriate permits will need to be 
obtained for any activities regulated by the Clean Water Act (CWA), and include the following: 

• Section 404 Permit: for discharge of fill into waters of the US (jurisdictional wetlands) 

• Section 401 Water Quality Certification: certification for activity that is subject to authorization 
under Section 404 of the CWA 

• Section 402 of the CWA for construction activities: National Pollutant Discharge Elimination 
System (NPDES) permit (for construction over 1 acre), as administered by the Utah Pollutant 
Discharge Elimination System (UPDES) 

• Stream alteration permits: required for any work in or near streams in the State of Utah 

Coordination with participating agencies is ongoing.  Specific area management plans may exist that the 
project will need to comply with to meet the requirements set forth as part of those plans. 

4.3.1. Water Quality 

An effective Storm Water Pollution Prevention Plan with appropriate BMPs would be implemented to 
avoid and minimize water quality impacts and sedimentation during construction (to be produced prior to 
construction). 
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4.3.1.1. No Action Alternative 

DIRECT AND INDIRECT IMPACTS 

The No Action Alternative would have no direct impact on the water quality of the Green River.  Existing 
conditions would remain as they are currently. 

In the event of a diversion failure, this alternative would have an indirect impact on water quality due to 
excess sediment washing downstream, potentially settling into areas along the banks of the East Side 
Canal.  In this event, a large volume of water and stored sediment would flow downstream over a short 
period of time.  The water quality in the river would be degraded from fill material, upland soils, and 
destruction of vegetation, violating federal and state water quality rules and regulations.   

Indirect effects would include bed and bank erosion to the river channel and to the East Side and Green 
River canals from gradual erosion until the banks became stabilized over time. 

4.3.1.2. Proposed Action – All Alternatives 

The impacts to this resource are the same for both action alternatives (Replace In Place and Replace In 
Place With Passages). 

DIRECT AND INDIRECT IMPACTS 

Rehabilitating, including repairing or replacing, the diversion would not alter surface water quality or 
increase sedimentation at the site.   

The water quality in the project area is not currently listed as “impaired” and meets most beneficial uses.  
The proposed action would not alter the water quality of this segment of the Green River.  The proposed 
action would have no indirect impact on the water quality of the Green River. 

CONSTRUCTION IMPACTS AND BMPS 

During construction activities, water quality of the Green River could be impacted due to an accumulation 
of sediment; however, implementation of construction BMPs would minimize this potential.  Further, 
increases in runoff would not be expected to result in changes to the total maximum daily load (TMDL) 
for sediment.  Construction projects are required to have storm water permits and also to address storm 
water and sediment management as part of local and state ordinances and regulations. 

Erosion control and sediment removal are very important temporary and permanent design considerations 
because soils within the project area are highly susceptible to erosion in certain locations.  Aggressive 
temporary erosion control and sediment removal measures would need to be implemented during 
construction until permanent slope stabilization and water quality improvement facilities were 
constructed.  
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Project design elements, including BMPs, would be used and would be implemented to reduce the 
quantity of sediment (1) entering the Green River Canal, Thayn Powerhouse raceway, East Side Canal, 
and the Hastings Ranch; and (2) flowing downstream and violating any federal or state water quality rules 
and regulations.  The diversion rehabilitation would also meet UPDES and Utah antidegradation 
requirements.  Construction BMPs would include, but are not limited to, the following:   

• A Storm Water Pollution Prevention Plan (SWPPP) that contains erosion and sediment control 
and pollution prevention BMPs, such as, but not limited to, silt fences, fiber wattles, and/or earth 
berms, will be required and implemented.  

• Construction activities impacting irrigation will be coordinated with the managing entity to 
ensure no interruption of service and to minimize adverse impacts. 

• Water bodies adjacent to construction and staging areas will be identified, and such measures as 
straw bales, silt fences, and other appropriate sediment control BMPs will be implemented to 
prevent the entry of sediment and other contaminants into waters.  

• To ensure that accidental spills do not enter waters, the storage of petroleum-based fuels and 
other hazardous materials and the refueling of construction machinery will not occur outside of 
approved designated staging/batch plant areas.  Furthermore, the project will comply with state 
and federal water quality standards and toxic effluent standards to minimize any potential adverse 
impacts from discharges to waters of the US. 

• No construction materials shall be stockpiled or deposited in or near any water bodies.   

A Hazardous Materials Spill Prevention/Contingency Plan shall be developed and approved prior to 
construction. 

4.3.2. Hydrology 

Both action alternatives raise the water surface elevation 1 foot, which ensures water delivery to water 
users.  Project stakeholders have expressed concern that the project design will exacerbate upstream 
flooding.  For this reason, the 100-year discharge (48,170 cfs) was used in hydraulic simulations of the 
alternatives in order to ensure that the final concept design does not increase upstream flooding.  This will 
be a requirement of the Preferred Alternative as well. 

4.3.2.1. No Action Alternative 

DIRECT AND INDIRECT IMPACTS 

The No Action Alternative would have no direct impact on hydrology.  In the event of a diversion failure, 
this alternative would have an indirect impact on hydrology.  Excess flows would travel downstream and 
potentially flood properties downstream. 
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4.3.2.2. Replace In Place Alternative 

DIRECT AND INDIRECT IMPACTS 

Rehabilitating or replacing the diversion without the proposed design components that provide for fish 
and boat passage would have a net impact on the hydrology of the Green River.  It is possible that at 
certain times of the year the gates at the west raceway and the west end of the diversion would be closed, 
creating temporary upstream flooding. 

4.3.2.3. Replace In Place With Passages Alternative 

DIRECT AND INDIRECT IMPACTS 

Rehabilitating or replacing the diversion with the proposed design components would have no net impact 
on the hydrology of the Green River.  The Concept Design Report (Appendix B) includes a hydrologic 
analysis of the action alternatives which concludes that the action alternatives would result in no change 
to the flow of the Green River. 

CONSTRUCTION IMPACTS AND BMPS 

Flows in the river would be temporarily altered to accommodate construction activities in the channel.  
Construction means and methods would be determined during the final design of the project; however, the 
Concept Design Report (Appendix B, Sheets GC003 and GC005) does include general recommended 
Construction Phasing and Dewatering Plans, which show the potential use of berms, dewatering bladders 
and pumps. 

4.3.3. Water Rights  

The Concept Design Report (Appendix B) indicates that the large variations in flows observed at the 
Green River Diversion make it important that the project alternatives satisfy a range of water demands 
over as broad a range of flows as possible.  The hydrologic analysis in the report concludes that the 
demands at the diversion will be met. 

4.3.3.1. No Action Alternative 

DIRECT AND INDIRECT IMPACTS 

The No Action Alternative would have direct impacts to the water rights associated with the diversion, as 
the existing structure currently does not guarantee delivery.  This alternative would indirectly impact all 
water rights from the total loss of water delivery if the diversion failed. In the event of a diversion failure, 
this alternative would have an indirect impact on water rights.  Excess sediment would travel downstream 
and potentially hinder the function of irrigation canals, threatening the loss of irrigation water for 4,000 
acres of cropland. 
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4.3.3.2. Replace In Place Alternative 

DIRECT AND INDIRECT IMPACTS 

This alternative would provide the same level of service to the existing water right holders, and therefore 
would have no direct or indirect impact on water rights. 

CONSTRUCTION IMPACTS AND BMPS 

Water rights may be temporarily impacted during project construction, however the project commitment 
to the water users includes the following (from the Concept Design): 

• Deliver 773 cfs from April to October to Green River Canal and raceway. 
• Deliver 650 cfs from November to March to Green River Canal and raceway. 
• Schedule temporary flow shutdowns in winter to avoid impacts to hydropower production. 
• Deliver 65 cfs April to October to Hastings Ranch pump station. 
• Deliver 31 cfs April to October to the East Side Canal siphon. 

 

4.3.3.3. Replace In Place With Passages Alternative 

DIRECT AND INDIRECT IMPACTS 

This alternative would provide the same level of service to the existing water right holders and adds fish 
and boat passage as well.  The overall demand to be met at the Green River Diversion for this alternative 
includes water allocation for water rights holders, fish bypass in the hydropower raceway or Green River 
Canal, sediment sluicing, boat passage, upstream fish passage, and downstream fish passage. The 
estimated demand from perfected water rights at the Green River Diversion is 819 cfs, and therefore the 
total water demand at the diversion structure for this alternative is 1,066 cfs. Table 4-2 lists the water 
demands at the diversion with the implementation of this alternative.  Due to the available flows (see 
Section 2.2.2) this alternative would have no direct or indirect impact on water rights. 

Table 4-2. Water Demands - Replace In Place With Passages Alternative 

Use Demand (cfs) 

Water Rights Holders 819 

Fish Bypass 30 

Boat Passage 147 

Upstream Fish Passage 30 

Downstream Fish Passage 40 

TOTAL 1,066 

 
The Hydrology Memo in the Concept Design Report (Appendix B) concludes that flow rates during the 
growing season from April 1 through October 31 at the diversion structure required to meet the demands 
associated with this project (1,066 cfs) have been met every day since 2006. 
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CONSTRUCTION IMPACTS AND BMPS 

Water rights may be temporarily impacted during project construction, however the project commitment 
to the water users includes the following (from the Concept Design): 

• Deliver 773 cfs from April to October to Green River Canal and raceway. 
• Deliver 650 cfs from November to March to Green River Canal and raceway. 
• Schedule temporary flow shutdowns in winter to avoid impacts to hydropower production. 
• Deliver 65 cfs April to October to Hastings Ranch pump station. 
• Deliver 31 cfs April to October to the East Side Canal siphon. 

 

4.3.4. Groundwater 

4.3.4.1. No Action Alternative 

DIRECT AND INDIRECT IMPACTS 

The No Action Alternative would have no impact on the existing groundwater supply and levels at the 
project site.  This alternative would have an indirect impact on groundwater levels and/or quality 
downstream in the event of diversion failure, due to the potential for inundation of low-lying areas in the 
floodplain. 

4.3.4.2. Proposed Action – All Alternatives 

The impacts to this resource are the same for both action alternatives (Replace In Place and Replace In 
Place With Passages). 

DIRECT AND INDIRECT IMPACTS 

The action alternatives would have no direct impacts on groundwater.  The action alternatives would have 
no indirect impacts on groundwater.  The Concept Design Report (Appendix B) analyzed the potential 
project impacts on groundwater, with negligible results for all alternatives. 

CONSTRUCTION IMPACTS AND BMPS 

General construction impacts that could occur include potential impacts from contaminated soil or 
groundwater.  There is also the potential impact to the environment from the release of a hazardous 
material brought on-site during construction activities.  NRCS requires that contractors comply with all 
federal, state, and local laws and regulations pertaining to pollution and contamination of the environment 
to prevent pollution of surface water, groundwater, soil, and air with any hazardous materials.   

4.3.5. Floodplains 

A Floodplain Development Permit would be required by Emery and Grand counties.   
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4.3.5.1. No Action Alternative 

DIRECT AND INDIRECT IMPACTS 

The No Action Alternative would not result in direct changes to the function of the 100-year floodplain 
nor would it incur further impact on the floodplain.  The No Action Alternative would potentially result in 
changes to the function of the existing floodplain in the event of diversion failure.  Over the short-term, 
this alternative would likely result in an increased flood hazard.  Properties within Green River floodplain 
downstream of the diversion structure would potentially experience high volumes of water exiting the 
diversion structure and dispersing into the floodplain.   

4.3.5.2. Proposed Action – All Alternatives 

The impacts to this resource are the same for both action alternatives (Replace In Place and Replace In 
Place With Passages). 

DIRECT AND INDIRECT IMPACTS 

Hydraulic analysis for impacts to floodplains and the results are presented in the Conceptual Design 
Report (Appendix B).  Upstream of the diversion location the model output shows slight differences in 
the flood elevation with the implementation of this alternative.  Analysis resulted in the difference in 
water depth between existing conditions and both action alternatives to be less than 1 foot. 

CONSTRUCTION IMPACTS AND BMPS 

Construction activities could cause an increase in erosion/sedimentation due to clearing and grading.  
Potential temporary effects include construction impacts to water quality, wetlands and floodplain 
encroachments along the river and at the canals and laterals in the study area.  These potential impacts 
would be minimized through the implementation of a SWPPP and incorporation of BMPs into the final 
project design. 

4.3.6. Waters of the US and Wetlands 

Waters of the US, including wetlands, are currently being assessed in accordance with the 1987 USACE 
Wetlands Delineation Manual and the 2008 Arid West Regional Supplement.  A Preliminary Wetland 
Inventory Memo is provided in Appendix C.  The Waters of the US and Wetlands Delineation Report (to 
be produced in Spring 2014) describes the jurisdictional and non-jurisdictional waters of the US and 
wetlands in the project area.  The report will provide additional detail on each open water and wetland in 
the project area.  Table 4-2 summarizes and provides a comparison of the impacts described below for 
each alternative. 

USACE and the Utah Division of Water Resources (UDWRe) will be provided copies of the Joint 
Application for Permit for comment and approval.  USACE Sacramento District Regional General Permit 
4 was issued to facilitate efficient Department of the Army permit processing for minimal impact projects 
that are beneficial to the recovery of the Upper Colorado River endangered fish species.  All necessary 
permits must be obtained prior to commencement of emergency EWP program actions. 
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4.3.6.1. No Action Alternative 

The No Action Alternative would not impact waters of the US or wetlands. 

4.3.6.2. Proposed Action – All Alternatives 

The impacts to this resource are the same for both action alternatives (Replace In Place and Replace In 
Place With Passages). 

DIRECT AND INDIRECT IMPACTS 

Based on preliminary project plans, approximately 1.4 acres of open waters (Green River) would be 
directly impacted by either action alternative.  The impacts identified are all associated with jurisdictional 
waters of the U.S. and wetlands.   

Indirect impacts to wetlands would include potential sediment deposition from construction activities.  
However, because there will be no net loss of wetlands, no indirect net loss of wetlands is expected to 
occur. 

Table 4-3. Summary of Impacts to Waters of the US, including Wetlands 

Resource Alternatives  Description of 
Consequence 

Specific Resource Impacted 
Location and Acreage 

WATERS OF 
THE U.S., 

INCLUDING 
WETLANDS 

No Action None. No Effect 

Replace In Place Potential impact to waters of 
the US 

1.4 ac. of Open Waters will be 
impacted by this alternative. 

Replace In Place With 
Passages 

Potential impact to waters of 
the US 

1.4 ac. of Open Waters will be 
impacted by this alternative. 

CONSTRUCTION IMPACTS AND BMPS 

The action alternatives would temporarily impact the channel of the Green River.  Approximately 14.6 
acres of the channel are located within the estimated project footprint. 

Figure 4-1 shows the potential impacts proposed by the action alternatives.  Temporary impacts to open 
water would include the area that would be potentially “de-watered” during construction (14.5 acres).  
The Preliminary Wetland Inventory identified emergent wetlands on the east and west banks that would 
potentially be impacted during construction (0.34 acres).  Temporary impacts would also occur to riverine 
wetlands within the channel (4.25 acres).    

Construction activities could cause an increase in erosion/sedimentation due to clearing and grading. 
Potential temporary effects include construction impacts to water quality, wetlands and floodplain 
encroachments along the river and at the canals and laterals in the study area.  These potential impacts 
would be minimized through the implementation of a SWPPP and incorporation of BMPs into the final 
project design. 
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4.3.7. Climate Change 

4.3.7.1. No Action Alternative 

DIRECT AND INDIRECT IMPACTS 

Climate change in Utah is resulting in declining snowpack and an increase in droughts.  The No Action 
Alternative would have no direct impact on climate change.  Direct effects from the reduction in 
precipitation in the watershed would result in a lower risk for high volumes of water to flow through the 
river.  No indirect effects would be anticipated from climate change. 

4.3.7.2. Proposed Action – All Alternatives 

The impacts to this resource are the same for both action alternatives (Replace In Place and Replace In 
Place With Passages). 

DIRECT AND INDIRECT IMPACTS 

All alternatives of the proposed action would allow the diversion to remain in the same general location, 
keeping the water level of the Green River within 1 foot of what it is currently.  Direct effects from the 
reduction in precipitation in the watershed would result in a lower risk for high volumes of water to flow 
through the river.   

The proposed action would not be expected to have any effect on climate change. However, the reduction 
in flows in the Green River during the drier summer months may result in water rights holders not being 
allocated the full water right depending on their priority status.  Fish and boat passage may also be 
unattainable during low flows. 
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4.4. Air Quality   

4.4.1.1. No Action Alternative 

DIRECT AND INDIRECT IMPACTS 

The No Action Alternative would not directly or indirectly impact air quality because no construction 
would take place.   

4.4.1.2. Proposed Action – All Alternatives 

The impacts to this resource are the same for both action alternatives (Replace In Place and Replace In 
Place With Passages). 

DIRECT AND INDIRECT IMPACTS 

Direct and indirect impacts to air quality in the vicinity of the project would not be anticipated. 

CONSTRUCTION IMPACTS AND BMPS 

Construction activities would temporarily emit several air pollutants.  PM10 emissions are associated with 
the dust created from demolition, land clearing, ground excavation, cut-and-fill operations, and road 
construction.  All other pollutants (PM2.5, CO, SOx, NOx, MSAT, and GHG) are generated from heavy-
duty diesel engines used by the construction equipment.  Construction emissions are greatest during the 
earthwork phases because of the dust associated with this activity.  Fugitive dust can also be produced by 
winds blowing through the construction site and by trucks carrying uncovered loads.  Additionally, mud 
tracked out onto paved roads leading to and from the construction site creates a source of fugitive dust 
(i.e., road dust) after it dries. 

Emissions from trucks and construction equipment powered by heavy duty diesel engines would be 
temporary and concentrated around the construction site.  Delays associated with travel through 
construction zones would increase emissions from on-road vehicles.  However, these temporary delays 
would likely only result in a small amount of additional pollutant emissions when compared with the 
usual traffic experienced around the construction site. 

UDEQ requires the control of fugitive dust from all construction sites.  Fugitive dust, Mobile Air Source 
Toxics (MSAT), and GHG emissions increases associated with construction would be minimized by 
implementation of applicable BMPs.  These include the following: 

• Spraying the soil on-site with water, or other similar approved dust suppressant/soil binder. 

• Wetting materials hauled in trucks, providing adequate freeboard (space from the top of the 
material to the top of the truck), or covering loads to reduce emissions during material 
transportation/handling. 
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• Providing wheel washers, or similar BMP, at construction site accesses to reduce track-out of site 
materials onto the adjacent roadway network. 

• Removing tracked-out materials deposited onto adjacent roadways. 

• Wetting material stockpiles to prevent wind-blown emissions. 

• Establishing vegetative cover on bare ground as soon as possible after grading to reduce wind-
blown dust. 

• Requiring appropriate emission-control devices on all construction equipment. 

• Requiring the use of cleaner burning fuels. 

• Using only properly operating, well-maintained construction equipment. 

 

4.5. Plants 
This section describes the impacts of the proposed action on the plant resources in the project area. 

Necessary consultation will be performed as required by Section 7 of the ESA and related NRCS 
guidelines if ESA listed plants are present in the project area.  Section 7(a)(2) of the ESA requires that all 
federal agencies ensure that their actions to authorize, permit, or fund a project do not jeopardize the 
continued existence of any threatened or endangered species or result in the destruction or adverse 
modification of critical habitat of listed species. 

The study area and the Green River Diversion are located at approximately 4,090 feet elevation.  The 
majority of the listed plant species occur at higher elevations than the study area.  Furthermore, the listed 
plant species have very specific soils which they occur on, none of which occur within the study area.  
The majority of the listed species are found in soil formations that occur within the San Rafael Swell 
which is southeast of the study area.  Based on these facts, no ESA-listed plant species are expected to 
occur within the Green River Diversion project area and thus there will be no impacts as a result of the 
project.   

4.5.1. Vegetation and Riparian Communities 

4.5.1.1. No Action Alternative 

DIRECT AND INDIRECT IMPACTS 

The No Action Alternative would not impact specific vegetation communities nor would it impact the 
riparian communities in the project area.  In the event of diversion failure, indirect impacts to specific 
plant communities would occur, generally associated with erosion and ground disturbance on the east and 
west banks of the river. 
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4.5.1.2. Proposed Action – All Alternatives 

The impacts to this resource are the same for both action alternatives (Replace In Place and Replace In 
Place With Passages). 

DIRECT AND INDIRECT IMPACTS 

The action alternatives would disturb and/or remove small amounts of trees, shrubs and grasses on the 
east and west banks of the river.  The typical vegetation community within the impacted area consists of 
wetland grasses, kochia,  Russian olive, wild rose, tamarisk, and some willows, cottonwoods along the 
banks and within the riparian fringe of the river.  Vegetation would be permanently cleared to account for 
the larger gate structures, a new west side gate and structure, and the rehabilitation of the existing gate on 
the west side.  The action alternatives would impact areas within the riparian fringe along the banks of the 
river.  Table 4-4 shows each alternative and the direct (and/or indirect) impacts to the riparian plant 
community.  The slight change proposed to the water surface elevation upstream of the diversion would 
not have an impact on the vegetation on the east and west banks.    

CONSTRUCTION IMPACTS AND BMPS 

Approximately 7.8 acres of bare ground, existing road/drive way, and native vegetation disturbed from 
construction activities would be restored using native plant species.  During construction and until the 
restoration area was fully established, the area would be maintained on a regular basis to prevent the 
establishment of noxious weeds and invasive plant species.  Non-desirable plant species would be 
controlled by cleaning equipment prior to delivery to the project site, eradicating these species before the 
start and during construction as discovered, and routine monitoring would take place after construction 
completion. 

Table 4-4. Summary of Impacts to Plant Communities 

Resource Alternatives Description of 
Consequences 

Specific Resource Impacted 
Locations and Acreage 

PLANTS – 
RIPARIAN 
ZONE 

No Action None. No Effect 

Replace In Place Loss of riparian vegetation Clearing and Grubbing, Tree Removal = 
0.5 ac. 

Replace In Place With 
Passages 

Loss of riparian vegetation 
 

Clearing and Grubbing, Tree Removal = 
0.5 ac. 

 

4.5.2. Endangered and Threatened Species and Species of Concern - Plants 

4.5.2.1. No Action Alternative 

DIRECT AND INDIRECT IMPACTS 

The No Action Alternative would not impact the threatened or endangered plant species that occur within 
Emery and Grand counties.   
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4.5.2.2. Proposed Action – All Alternatives 

The impacts to this resource are the same for both action alternatives (Replace In Place and Replace In 
Place With Passages). 

DIRECT AND INDIRECT IMPACTS 

The proposed action would not impact the threatened or endangered plant species that occur within 
Emery and Grand counties.   

4.5.3. Invasive Plant Species and Noxious Weeds 

The project area is in a location where invasive plant species and noxious weeds are known to occur or 
where risk of an invasion exists.  A disturbed area, such as a construction site with access roads, would be 
considered an area at risk. 

4.5.3.1. No Action Alternative 

DIRECT AND INDIRECT IMPACTS 

The No Action Alternative would not change the land use or existing diversion structure; therefore, this 
alternative would not put the project area at risk by introducing invasive plant species and noxious weeds 
during construction. 

4.5.3.2. Proposed Action – All Alternatives 

The impacts to this resource are the same for both action alternatives (Replace In Place and Replace In 
Place With Passages). 

DIRECT AND INDIRECT IMPACTS 

All alternatives would put the project area at risk for future invasion of noxious weeds.  Construction 
BMPs (listed in Section 4.8) would be implemented to minimize the short-term impacts associated with 
ground disturbance.  Long-term negative impacts will be managed with re-planting, and various methods 
of weed control.   

CONSTRUCTION IMPACTS AND BMPS 

During construction activities, area roads would be utilized by trucks and equipment to access the site; 
however, implementation of construction BMPs would minimize the potential for transport of invasive 
plant species and noxious weeds into the area.  During construction and until the restoration area is fully 
established, it would be maintained on a regular basis to prevent the establishment of noxious weeds and 
invasive plant species.  Non-desirable plant species would be controlled by cleaning equipment prior to 
delivery to the project site, eradicating them before the start and during construction as discovered, and 
routine monitoring after construction completion. 
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4.6. Animals 
Necessary consultation will be performed as required by Section 7 of the ESA and related NRCS 
guidelines.  Section 7(a)(1) of the ESA requires that all federal agencies utilize their authorities in 
furtherance of the purposes of the Act by carrying out programs for the conservation of endangered 
species and threatened species.  Section 7(a)(2) of the ESA requires that all federal agencies ensure that 
their actions to authorize, permit, or fund a project do not jeopardize the continued existence of any 
threatened or endangered species or result in the destruction or adverse modification of critical habitat of 
listed species. 

Biological resources include the presence and habitat of fish and wildlife found in the project area.  The 
Migratory Bird Treaty Act of 1918 made it illegal for people to "take" migratory birds, their eggs, 
feathers, or nests.  “Take” is defined in the Act to include by any means or in any manner, any attempt at 
hunting, pursuing, wounding, killing, possessing, or transporting any migratory bird, nest, egg, or part 
thereof. In addition, the Bald and Golden Eagle Protection Act affords additional protection against 
“taking” of bald and golden eagles.   

4.6.1. Habitat 

4.6.1.1. No Action Alternative 

DIRECT AND INDIRECT IMPACTS 

The No Action Alternative would not impact fish or wildlife habitat.  In the event of diversion failure, 
indirect impacts to habitat would occur, generally associated with erosion and ground disturbance on the 
east and west banks of the river.   

4.6.1.2. Replace In Place Alternative 

DIRECT AND INDIRECT IMPACTS 

This alternative would result in continued habitat fragmentation.  The existing diversion structure has 
created fragmentation to some degree, and although this alternative would rehabilitate the diversion it 
would not provide upstream or downstream fish passage. Therefore, connectivity would not be restored to 
this section of Green River.  This alternative would directly impact fish and wildlife habitat, due to the 
study area designation of critical habitat for two of the four listed endangered fish species found in this 
reach of the Green River; this issue is provided further detail in Section 4.6.2.  Impacts associated with 
this alternative are the same as presented in Section 4.6.1.3. 

4.6.1.3. Replace In Place With Passages Alternative 

DIRECT AND INDIRECT IMPACTS 

The proposed action would directly impact fish and wildlife habitat.  However, the proposed action would 
not result in habitat fragmentation.  In fact, the existing diversion structure has created fragmentation to 
some degree.  This alternative provides upstream and downstream fish passage, therefore connectivity 
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will be restored to this section of Green River.  The study area is designated critical habitat for two of the 
four listed endangered fish species found in this reach of the Green River; this issue is provided further 
detail in Section 4.6.2.  Approximately 1.4 acres of fish habitat (included designated critical habitat for 
two endangered fish species) would be impacted by the downstream armoring of the new diversion 
structure with riprap proposed by this alternative (Figure 4-3).   

This alternative proposes to impact 0.5 acres on the east and west banks of the river.  The typical 
vegetation community within the impacted area consists of willows, cottonwoods and tamarisk along the 
banks of the river, which could provide habitat for any number of area wildlife.  Potential habitat would 
be permanently cleared to account for the larger gate structures, a new west side gate and structure, and 
the rehabilitation of the existing gate on the west side.  Table 4-5 shows each alternative and the direct 
impacts to fish and wildlife habitat. 

Table 4-5. Summary of Impacts to Fish and Wildlife Habitat* 

Resource Alternatives  Description of 
Consequences 

Specific Resource Impacted 
Locations and Acreage 

FISH AND 
WILDLIFE 
HABITAT 

No Action None. No Effect 

Replace In Place 
Loss of vegetation on 

banks  
Riprap in channel  

Approx. 0.5 acres; 
1.4 ac of impact to designated critical 

habitat-fish species   

Replace In Place With 
Passages 

 

Loss of vegetation on 
banks 

Riprap in channel 

Approx. 0.5 acres; 
1.4 ac of impact to designated critical 

habitat-fish species   

*Note: the river channel itself is considered designated critical habitat for 2 endangered fish species (see Sec 4.6.2).  
 

CONSTRUCTION IMPACTS AND BMPS 

Approximately 7.8 acres of ground on the east and west banks would be temporarily disturbed during 
construction, mostly for access and staging purposes.  Potential impacts to habitat areas would be short-
term because project-related disturbance would be during construction only and would not change current 
conditions.  Furthermore, vegetation that is impacted by the project will be replanted with native species. 

Approximately 14.5 acres of in-channel work and/or short-term alteration (due to de-watering) would 
temporarily impact designated critical habitat.  This work would only occur during construction and 
would not permanently alter the channel. 

DEIS Page 4-23 March 2014 



NRCS   Green River Diversion Rehabilitation 

4.6.2. Endangered and Threatened Species and Species of Concern 

4.6.2.1. No Action Alternative 

DIRECT AND INDIRECT IMPACTS 

The No Action Alternative  would have a direct impact to a minimum of the four federally endangered 
fish species known to inhabit or use this reach of the Green River.  Currently, there are times of the year 
when there is no upstream fish passage due to low water flow over the diversion.  USFWS recovery 
efforts call for connectivity in the Green River to ensure support of species survival for spawning 
migration, drifting of newly produced young-of-year fish, and home-range expansion of juveniles.  
Terrestrial listed species are not negatively impacted with the No Action Alternative.  In the event of 
diversion failure, indirect impacts to habitat could occur, generally associated with erosion and ground 
disturbance on the east and west banks of the river.   

4.6.2.2. Replace In Place Alternative 

DIRECT AND INDIRECT IMPACTS 

As noted in Section 4.6.1, this alternative would result in continued habitat fragmentation.  The existing 
diversion structure has created fragmentation to some degree, and although this alternative would 
rehabilitate the diversion it would not provide upstream or downstream fish passage. Therefore, 
connectivity would not be restored to this section of Green River.  This alternative would directly impact 
fish and wildlife habitat, due to the study area designation of critical habitat for two of the four listed 
endangered fish species found in the project area; this issue is provided further detail in Section 4.6.2.  
Impacts associated with this alternative are the same as presented in 4.6.1.3.   

4.6.2.3. Replace In Place With Passages Alternative 

DIRECT AND INDIRECT IMPACTS 

The proposed action has the potential to directly or indirectly impact listed species, by increasing short 
term suspended sediment in the action area.  The project is likely to adversely affect the following 
endangered and threatened species: Colorado pikeminnow, Humpback chub, Razorback sucker, and 
Bonytail chub.  The project is also within designated critical habitat for the Colorado pikeminnow and the 
Razorback sucker. 

The proposed action may effect, but is not likely to adversely affect the Yellow-billed cuckoo.  The 
proposed action may impact the following special status species (state-listed): Bald eagle (see Section 
4.6.4), Big Free-Tailed Bat, Bluehead sucker, Burrowing Owl, Cornsnake, Ferruginous hawk, 
Flannelmouth sucker, Great Plains Toad, Roundtail chub, Spotted Bat, Townsend’s Big-eared Bat, and 
the White-tailed Prairie Dog. 

Areas of impact are shown in Table 4-5 and Figure 4-3 provides detail on the location of these impacts.  
Analysis of project effects is ongoing and a Biological Assessment is currently in development in 
consultation with the USFWS.  Project components have been developed to enhance opportunities for 
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species in accordance with USFWS policy and in conjunction with the Upper Colorado River Endangered 
Fish Recovery Program.  

CONSTRUCTION IMPACTS AND BMPS 

Construction activities have the potential to impact endangered and threatened species that use the area. 
Indirect impacts to species could occur from vibration.  To minimize turbidity and sediment mobilization 
during dredging and construction, silt curtains would be installed around work areas. 

Fish habitat would be temporarily obstructed and degraded due to in-channel work; however, 
implementation of construction BMPs would minimize this potential. 

The Replace In Place With Passages Alternative involves built-in mitigation opportunities.  This 
alternative includes components that would provide downstream fish passage (stepped fish passage notch 
incorporates a downstream grade control design for stability and to facilitate fish passage at low flow), 
upstream fish passage (channel), and PIT tag readers to enhance research, monitoring, and data 
management opportunities.  These components have been developed in accordance with USFWS policy 
and in conjunction with the Upper Colorado River Endangered Fish Recovery Program.  The project may 
contribute to the continued recovery of endangered species; cumulative effects of the project along with 
other efforts in the vicinity is covered in Section 4.8.2.  

Reestablishment of vegetation would be expected to occur within 2 years of project completion.   

4.6.3. Invasive Fish Species 

4.6.3.1. No Action Alternative 

DIRECT AND INDIRECT IMPACTS 

The No Action Alternative would not change the use of the existing diversion structure; therefore, this 
alternative would not allow the introduction of additional invasive fish species. 

4.6.3.2. Proposed Action – All Alternatives 

The impacts to this resource are the same for both action alternatives (Replace In Place and Replace In 
Place With Passages). 

DIRECT AND INDIRECT IMPACTS 

All action alternatives include components that provide enhancement features for fish upstream and 
downstream passage and monitoring.  These components have been developed in accordance with 
USFWS policy and in conjunction with the Upper Colorado River Endangered Fish Recovery Program in 
an effort to provide opportunities for native fish species to compete in this segment of the Green River.  
Indirect impacts to invasive fish species would not be anticipated.    
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4.6.4. Migratory Birds/Bald and Golden Eagles 

4.6.4.1. No Action Alternative 

DIRECT AND INDIRECT IMPACTS 

The No Action Alternative would not impact migratory birds or bald and golden eagles.  However, there 
is a potential for the existing diversion to fail, which could have an indirect impact on trees within the 
riparian zone.  This has the potential to result in an unintentional take of a migratory bird, nest, or egg.  

4.6.4.2. Proposed Action – All Alternatives 

DIRECT AND INDIRECT IMPACTS 

The action alternatives would not have a direct impact on migratory birds or bald and golden eagles.  The 
action alternatives would impact the riparian zone of the project area, which may then result in the 
unintentional “take” to a potential bird, eagle, nest, or egg.  Large cottonwood trees occur within the 
riparian zone which is primary habitat for these species.  Because the riparian zone is the known habitat 
of migratory birds and bald and golden eagles, the impact to the riparian areas would be the same for all 
the alternatives, and acreages of impact are shown in Table 4-3. 

CONSTRUCTION IMPACTS AND BMPS 

It is unlikely that clearing and grubbing activities would impact the nest sites of birds protected by the 
Migratory Bird Treaty Act.  Temporary construction-related effects also include construction noise, 
increased human activity, and heavy equipment operations, all of which may temporarily disrupt wildlife 
activities. 

During construction activities, water quality of the Green River could be impacted due to an accumulation 
of sediment; however, implementation of construction BMPs would minimize this potential.  This could 
have a temporary impact on the habitat and foraging and nesting capabilities in the short term.  
Construction noise and vibration would be a temporary nuisance to all wildlife in the vicinity. 

4.7. Human Environment 

4.7.1. Socioeconomics 

NRCS guidance states that NRCS should administer its programs in a way that considers environmental 
quality equal to economic, social, and other factors in decision-making (NRCS General Manual, Title 
190, Part 410.3[b][III]).  This section describes the consequences of each alternative on the social and 
economic resources within the project vicinity.   

As part of the public participation process, the project Public Participation Plan seeks to meaningfully 
engage minority, low-income, and traditionally under-represented populations during the NEPA process.  
Documents, notices, and meetings are concise, understandable, and readily accessible to the public; 
notices of meetings are provided in non-English languages for targeted public audiences, affected 
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landowners, and stakeholders when appropriate; informational material will be made available through a 
variety of outlets; and, all public events will be scheduled at convenient, accessible locations. 

4.7.1.1. No Action Alternative 

DIRECT AND INDIRECT IMPACTS 

The No Action Alternative would have no direct impact on the social and economic resources of the area.  
The diversion would remain in place and function as it does currently.  In the event of a diversion failure, 
this alternative would have an indirect impact on the properties downstream and resources that depend on 
water delivery from the diversion.  The economic impacts of the loss of this diversion could include the 
loss of irrigation canals, a hydropower plant, thousands of acres of irrigated cropland, and ultimately an 
adverse economic impact to the area. 

The city of Green River has a 21% Hispanic population that is likely reliant on the agricultural economy.  
No minority or low-income populations were identified immediately adjacent to the project area that 
would be adversely or disproportionately impacted; however, in the event of diversion failure, this 
population would likely be disproportionately high and/or adversely effected by a change in the 
agricultural economy. 

4.7.1.2. Proposed Action – All Alternatives 

DIRECT AND INDIRECT IMPACTS 

The proposed action poses minimal impacts to social resources. Public facilities and services would be 
minimally impacted during construction.  All of the action alternatives propose to impact an equal amount 
of property. 

The city of Green River has a 21% Hispanic population that is likely reliant on the agricultural economy.  
No minority or low-income populations were identified immediately adjacent to the project area that 
would be adversely or disproportionately impacted by the proposed action. Therefore, the proposed action 
would not have disproportionately high and adverse effects on minority or low-income populations per 
Executive Order 12898. 

4.7.2. Cultural Resources and Historic Properties 

4.7.2.1. No Action Alternative 

DIRECT AND INDIRECT IMPACTS 

The No Action Alternative would not directly impact cultural resources, however would have a potential 
impact on cultural resources.  It has been determined that the existing diversion is severely damaged.  
Without repair or replacement, the existing structure could fail during a flood event, possibly creating 
direct negative effects on historic properties in the area and downstream. 
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4.7.2.2. Proposed Action – All Alternatives 

The impacts to this resource are the same for both action alternatives (Replace In Place and Replace In 
Place With Passages). 

DIRECT AND INDIRECT IMPACTS 

Table 4-6 below summarizes the eligibility determinations made in the Cultural Resources Report and 
shows project effects and management recommendations for each of the sites found in the project APE. 

Table 4-6. Cultural Resources Found in the APE – Summary 

Site Type NRHP Eligibility Project Effects Management 
Recommendations 

East Side Canal Eligible Adverse effect. Reconstruction 
or replacement of the Tusher 
Diversion would impact the 
point of diversion and 
structurally alter the canal. 
Also impacted: fish screen at 
historic sluice gate. 

Mitigate adverse effects through 
the development of a treatment 
plan that will become formalized 
in a Memorandum of 
Agreement (MOA). 

Multi-Component 
Prehistoric and 
Historical Site 

Eligible Prehistoric 
Component; Not 
Eligible Historical 
Component 

None. Site would be avoided 
by project. 

Avoid during construction 
activities to minimize and 
mitigate potential impacts 

Historical Debris 
Scatter, Pits, and 
Road Segment 

Not Eligible None. Site would be avoided 
by project. 

No further recommendations 

Historic Inscriptions Not Eligible None. Site would be avoided 
by project. 

No further recommendations 

Thayne Canal/42-
foot Ditch 

Eligible None. Site would be avoided 
by project. 

Avoid during construction 
activities to minimize and 
mitigate potential impacts 

Green River Canal Eligible None. Site would be avoided 
by project. 

Avoid during construction 
activities to minimize and 
mitigate potential impacts 

Tusher Diversion Eligible Adverse effect. Reconstruction 
or replacement of the Tusher 
Diversion would permanently 
impact the diversion to the 
point that it would no longer be 
eligible for the NRHP.  Also 
involves east raceway and 
west raceway impacts. 

Mitigate adverse effects through 
the development of a treatment 
plan that will become formalized 
in an MOA. 

Hastings Ranch Eligible Temporary impacts during 
construction or rehabilitation. 
No long term adverse impacts 
currently anticipated. 

Avoid during construction 
activities to minimize and 
mitigate potential impacts 

 
NRCS has determined that the Green River Diversion (Tusher) and the East Side Canal are historic 
properties that would be significantly adversely affected under any of the action alternatives that are 
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analyzed in this DEIS.  Specifically, adverse effects would result from removal of the existing diversion 
and replacement of the structure with a modern version.   

The adverse effects would be extensive and permanent for any of the action alternatives.  For the 
diversion, the undertaking would result in alteration of the location, design, setting, materials, 
workmanship, feeling, and association to such an extent that the diversion would no longer be eligible for 
the NRHP.  For the East Side Canal, aspects of integrity such as design, materials, and workmanship that 
make the site eligible for the NRHP under Criterion C would be adversely affected due to reconstruction 
of the point of diversion.  However, the canal would retain such aspects of integrity as location, setting, 
feeling, and association that make the property eligible for the NRHP under Criterion A. 

Currently, the action alternatives being considered for reconstruction of the diversion would not result in a 
substantial visual impact to the adjacent historic properties and the overall historical setting.  Adverse 
effects could occur if the design of the replacement diversion dramatically deviated from the appearance 
of the existing diversion.    

CONSTRUCTION IMPACTS AND BMPS 

Construction activities, staging of equipment and materials, and river access could result in temporary 
effects to the remaining sites identified during the cultural resources inventory.  Adverse effects to these 
sites would be averted through implementation of avoidance measures, pre-selection of staging areas, and 
the use of alternative access routes to minimize effects to historically significant sites.   

4.7.3. Hazardous Materials 

4.7.3.1. No Action Alternative 

DIRECT AND INDIRECT IMPACTS 

The No Action Alternative would have no direct impact on hazardous materials or HTRW sites.  In the 
event of a diversion failure, this alternative would have an indirect impact on the properties downstream. 

4.7.3.2. Proposed Action – All Alternatives 

The impacts to this resource are the same for both action alternatives (Replace In Place and Replace In 
Place With Passages). 

DIRECT AND INDIRECT IMPACTS 

No sites have been identified in the immediate project vicinity that would be impacted by the project, 
directly or indirectly. 
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4.7.4. Recreation 

4.7.4.1. No Action 

DIRECT AND INDIRECT IMPACTS 

The No Action Alternative would have no impact on recreation, public health, and/or safety.  Without 
repair or replacement, the existing structure could fail during a flood event, possibly creating direct 
negative effects on recreational users and the public.   

4.7.4.2. Replace In Place Alternative 

DIRECT AND INDIRECT IMPACTS 

Direct impacts to recreation would primarily be associated with river recreationists and safe boat passage.  
This alternative would not provide boat passage; however, the project would provide the same level of 
passage at high lows as what exists currently; therefore, there would be no impact on the resource. 

CONSTRUCTION IMPACTS AND BMPS 

During construction, the river itself would be closed to the public due to the safety hazards.  Signage 
would be posted warning boaters and fishermen of the construction activities. 

4.7.4.3. Replace In Place With Passages Alternative 

DIRECT AND INDIRECT IMPACTS 

Direct impacts to recreation would primarily be associated with river recreationists and safe boat passage.  
This alternative includes components to provide safe wet boat passage; therefore, the project has the 
potential to contribute to the overall enhancement of area recreation, rather than have an adverse impact 
on the resource. 

The project would allow boating on the Green River to extend from Flaming Gorge to Lake Powell or to 
connect other areas of the river, such as the reach between Swasey’s Beach/Boat Ramp and the Green 
River State Park (Figure 4-4).  The inclusion of boat passage would indirectly attract additional 
recreationists to the project area. 

CONSTRUCTION IMPACTS AND BMPS 

During construction, the river itself would be closed to the public due to the safety hazards.  Signage 
would be posted warning boaters and fishermen of the construction activities.    
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4.7.5. Public Health and Safety 

4.7.5.1. No Action 

DIRECT AND INDIRECT IMPACTS 

The No Action Alternative would have a direct impact on public health and/or safety, as it does not 
provide safe boat passage.  Without repair or replacement, the existing structure could fail during a flood 
event, possibly creating direct negative effects on recreational users and the public.   

4.7.5.2. Replace In Place Alternative 

DIRECT AND INDIRECT IMPACTS 

Direct impacts to public health and safety would primarily be associated with river recreationists and safe 
boat passage.  This alternative would not enhance boat passage; therefore the same level of hazard as 
what exists currently would remain.  This alternative includes the installation of deflection log booms  
and boater warning signs to communicate risks to the public. 

CONSTRUCTION IMPACTS AND BMPS 

During construction, the river itself would be closed to the public due to the safety hazards.  Signage 
would be posted warning boaters and fishermen of the construction activities. 

4.7.5.3. Replace In Place With Passages Alternative 

DIRECT AND INDIRECT IMPACTS 

Direct impacts to public health and safety would primarily be associated with river recreationists and safe 
boat passage.  This alternative includes components to provide safe wet boat passage; therefore, the 
project has the potential to contribute to the overall enhancement of area recreation, rather than have an 
adverse impact on the resource.   

The project would allow boating on the Green River to extend from Flaming Gorge to Lake Powell or to 
connect other areas of the river, such as the reach between Swasey’s Beach/Boat Ramp and the Green 
River State Park.  In addition, boater warning signs would be placed on both banks to ensure that river 
users were aware of the location of the boat passage over the diversion.  This alternative includes the 
installation of deflection log booms to communicate risks to the public. The inclusion of boat passage 
would indirectly attract additional recreationists to the project area, which could then translate into further 
public safety risks associated with high volumes of river recreationists. 

CONSTRUCTION IMPACTS AND BMPS 

During construction, the river itself would be closed to the public due to the safety hazards.  Signage 
would be posted warning boaters and fishermen of the construction activities.    
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4.7.6. Visual Quality, Aesthetics and Scenic Beauty 

4.7.6.1. No Action Alternative 

DIRECT AND INDIRECT IMPACTS 

The No Action Alternative would not change the aesthetic quality of the diversion area.  However, in an 
extreme event such as diversion failure, this alternative has the potential to alter the vegetated areas on 
banks and properties downstream. 

4.7.6.2. Replace In Place Alternative 

DIRECT AND INDIRECT IMPACTS 

Long-term visual impacts to landscape quality are anticipated to be low.  In order to minimize impacts to 
the scenic beauty of the Green River, the design of the replacement diversion would not deviate from the 
appearance of the existing diversion.  There are no indirect impacts anticipated to visual quality. 

4.7.6.3. Replace In Place With Passages Alternative 

DIRECT AND INDIRECT IMPACTS 

This alternative would not change the existing scenic characteristics of the study area or affect the 
landscape.  Long-term visual impacts to landscape quality are anticipated to be low.  In order to minimize 
impacts to the scenic beauty of the Green River, the design of the replacement diversion would not 
dramatically deviate from the location or appearance of the existing diversion; however, this alternative 
does include the installation of new, larger radial gates on the east and west ends of the diversion 
structure.   

This alternative would improve the function of the irrigation water delivery system, which in turn 
supports the existing land use (agricultural production).  This alternative also supports a new use of the 
river (boating) which has no effect on the scenic character of the area.   

The new gates along with the boat and fish passage notches do change the look of the structure from 
various viewpoints in the vicinity.  This alternative would change the way the diversion looks from the 
Hastings Ranch, BLM-managed property on the west side, and from the river upstream; however, the 
diversion and gate structures, canals, and the waterwheel are all part of the visual character of the site 
currently.  

CONSTRUCTION IMPACTS AND BMPS 

Short-term moderate visual impacts would occur at staging and laydown areas and temporary 
construction easements.  The project area would be temporarily disturbed during construction, including 
in-channel work as well as approximately 8 acres for temporary staging and the use of access roads.  All 
disturbed areas will be reseeded with native vegetation where applicable. 
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4.7.7. Land Use 

4.7.7.1. No Action Alternative 

DIRECT AND INDIRECT IMPACTS 

The No Action Alternative has the potential to impact existing and future land use in the area if the 
diversion fails during a flood event.  Without repair or replacement, the existing structure could fail 
during a flood event, possibly creating indirect negative effects on land uses downstream.  

4.7.7.2. Proposed Action – All Alternatives 

The impacts to this resource are the same for both action alternatives (Replace In Place and Replace In 
Place With Passages). 

DIRECT AND INDIRECT IMPACTS 

Land ownership within the project area would not change with the implementation of the proposed action 
(all alternatives).   

Because the State of Utah Division of Forestry, Fire, and State Lands owns the bed of the Green River in 
the project area, consultation would be ongoing to obtain a Special Use Lease to construct.  The repair or 
replacement of the diversion structure would not directly or indirectly alter land use from existing 
conditions.   

CONSTRUCTION IMPACTS AND BMPS 

During construction activities, there may be some temporary impact to area properties and/or 
infrastructure (utilities).  The land uses would not be altered; however, temporary construction easements 
could be necessary in order to provide access and staging for construction equipment and resources.    

4.7.8. Infrastructure 

4.7.8.1. No Action Alternative 

DIRECT AND INDIRECT IMPACTS 

The No Action Alternative has the potential to impact infrastructure.  It has been determined that the 
existing diversion is severely damaged; therefore, during a flood event the structure could fail, impacting 
infrastructure such as irrigation pumps and culverts, canals, roads, and utilities downstream.   

4.7.8.2. Proposed Action – All Alternatives 

The impacts to this resource are the same for both action alternatives (Replace In Place and Replace In 
Place With Passages). 
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DIRECT AND INDIRECT IMPACTS 

The action alternatives would have minimal impact on existing infrastructure because the structure would 
be placed in the same general location as the existing diversion.  These alternatives would not create an 
overall increase in infrastructure and the proposed action would not impact utilities. 

CONSTRUCTION IMPACTS AND BMPS 

Existing infrastructure may be temporarily moved or demolished and rebuilt for all alternatives.   

4.7.9. Noise 

4.7.9.1. No Action Alternative 

DIRECT AND INDIRECT IMPACTS 

The No Action Alternative would not impact any sensitive noise receptors in the area. 

4.7.9.2. Proposed Action – All Alternatives 

The impacts to this resource are the same for both action alternatives (Replace In Place and Replace In 
Place With Passages). 

DIRECT AND INDIRECT IMPACTS 

There are no noise-sensitive receptors in the immediate project area; therefore, the proposed action would 
have no impact on noise-sensitive receptors.  

CONSTRUCTION IMPACTS AND BMPS 

During construction activities, noise could be generated that would constitute a nuisance to the 
surrounding residential properties.  This would be temporary in nature, and noise mitigation efforts would 
be utilized.   

4.8. Cumulative Effects 

4.8.1. No Action Alternative 

No cumulative effects would be anticipated to any of the resources identified from implementation of the 
No Action Alternative because there would be no change to the existing environment. 

Cumulative present and potential foreseeable future effects downstream can add to the effects that have 
taken place in the past.  Sediment deposition from diversion failure would likely fill culverts and 
drainages in the valley, potentially creating additional flooding issues in the low-lying residential, 
agricultural, and commercial areas during precipitation events. 
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4.8.2. Replace In Place Alternative 

The implementation of the Green River Diversion – Replace In Place Alternative along with the 
continued efforts of Trout Limited and the Upper Colorado River Endangered Fish Recovery Program 
would have a beneficial cumulative effect to the proposed project area in relation to fish passage, due to 
the project plans to repair the existing upstream passage.  The fish barrier proposed downstream of the 
west raceway would provide a beneficial cumulative effect to ESA listed fish species in the area through 
an effort to reduce mortality and increase migration through the project area. 

There would be no cumulative effects to waters of the U.S. including wetlands, because all wetland 
impacts associated with the Proposed Action will be mitigated resulting in “no net loss” of wetland 
functions and values.  Cumulative effects are based on the net impacts (i.e., impacts left after mitigation 
has been applied), not gross impacts.  Construction of the other projects included in the cumulative 
impacts analysis may potentially impact wetlands; however, these impacts would require mitigation in 
accordance with Section 404 of CWA and Executive Order 11990 requirements.     

4.8.3. Replace In Place With Passages Alternative 

The implementation of the Green River Diversion – Replace In Place With Passages Alternative along 
with the continued efforts of Trout Limited and the Upper Colorado River Endangered Fish Recovery 
Program would have a major beneficial cumulative effect to the proposed project area in relation to fish 
passage.  The fish barrier proposed downstream of the west raceway would provide a beneficial 
cumulative effect to ESA listed fish species in the area through an effort to reduce mortality and increase 
migration through the project area. 

The Replace In Place With Passages Alternative would have a positive cumulative effect on the 
navigability of the Green River.  The enhancement of navigability in this reach of the river would likely 
contribute to an increase in the boating and tourism-related economy in the area. 

There would be no cumulative effects to waters of the U.S. including wetlands, because all wetland 
impacts associated with the Proposed Action will be mitigated resulting in “no net loss” of wetland 
functions and values.  Cumulative effects are based on the net impacts (i.e., impacts left after mitigation 
has been applied), not gross impacts.  Construction of the other projects included in the cumulative 
impacts analysis may potentially impact wetlands; however, these impacts would require mitigation in 
accordance with Section 404 of CWA and Executive Order 11990 requirements.     

4.9. Hazard Potential of Each Alternative 
The NRCS General Manual states that an EIS must include a description of the hazard potential of each 
alternative (Title 190, Part 410.11[e]).  In general terms, a hazard is defined as any source of potential 
damage, harm, or adverse health effects on humans or the environment under certain conditions or 
exposure or vulnerability to injury or loss. In short, a hazard can cause harm or adverse effects. Risk is the 
chance or probability that a person or an environmental resource will be harmed or experience an adverse 
effect if exposed to a hazard (CCOHS 2010).  
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This section examines the hazards associated with each alternative and the resulting risks. This section 
also describes how potential hazards might be mitigated and how hazards might contribute cumulatively 
to hazardous conditions in the project vicinity.  

There are no nearby areas of high landslide potential, and recent reconnaissance of geologic hazards did 
not reveal any evidence of active faults, landslides, or rockfalls in the study area (Alpha Engineering 
Company 2010). Seismic hazards are considered relatively low as well; therefore, the most significant 
hazard at the site is high water flows associated with extreme storm events (100-year event). 

4.9.1.1. No Action Alternative 

The No Action Alternative assumes that the existing diversion would remain in place and irrigation water 
delivery would continue as is currently.  In the 100-year storm event, the following may occur: 

• Diversion failure 
• Flooding from storm water flows  
• Damage to property, structures, roads, and people  
 

4.9.1.2. Replace In Place Alternative 

This alternative is in the same general location and proposes a similar structure to divert water from the 
Green River.  This alternative does not pose an increased risk nor does it involve additional hazard 
associated with the installation of a new structure.  In general, this alternative would provide a decreased 
hazard potential as compared to existing conditions. 

4.9.1.3. Replace In Place With Passages Alternative 

This alternative is in the same general location and proposes a similar structure to divert water from the 
Green River.  This alternative does not pose an increased risk nor does it involve additional hazard 
associated with the installation of a new structure.  In general, this alternative would provide a decreased 
hazard potential as compared to existing conditions. 

4.10. Consistency with Approved Regional Plans for Water 
Resource Management 

Title 190, Part 410.11(E), of the NRCS General Manual requires an EIS to include “information 
identifying any approved regional plans for water resource management in the study area and a statement 
on whether the proposed project is consistent with such plans.” 

The entire study area for the Green River Diversion Rehabilitation project is located in the Green River 
Basin, which is part of the larger Western Colorado River Basin.  The project is consistent with the 
regional plans for water-resource and irrigation water management in the area, which are listed below 
along with the basic goals or policies of each plan.   
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From the Utah State Water Plan (UDEQ, May 2001): 

• West Colorado River Basin Plan (August 2000) - describes the current state of the basin and explores 
potential water-management approaches.  The document does not include goals or recommended 
specific actions but does include a discussion about potential ways to manage the basin’s water 
supply.  Specific areas of focus include water supply, water conservation, water transfers, and 
efficient management of developed supplies, water development, and water quality in the Green River 
Basin.  

• Conjunctive Management of Surface and Ground Water in Utah (July 2005) - describes the problems 
facing Utah’s ground water resources and shows how conjunctive management offers proven 
methods to mitigate some of these problems and thus more fully utilize the available water supply.  
The document encourages professionals in the water supply industry to investigate and implement 
these concepts, and assists with the navigation of some of the legal and institutional requirements for 
actual projects.  The intent of the plan is to encourage community and government leaders to facilitate 
projects through such actions as setting aside lands that are uniquely situated to allow underground 
water storage. 

Utah Code: 

• Utah Administrative Code R317-2 Utah Nonpoint Source Pollution Management Plan (October 2000) 
includes objectives in environmental protection such as (1) to conserve waters of the state; (2) to 
protect, maintain, and improve the quality of waters of the state for public water supplies, species 
protection and propagation, and for other designated beneficial uses; and (3) to provide for the 
prevention, abatement, and control of new or existing sources of polluted runoff.  This plan specifies 
goals for irrigation water management, emphasizing the importance of wise and efficient use of 
water.  Irrigation efficiency BMPs for the application and rate of use, as well as the reduction of 
salinity are also discussed. 

4.11. Relationship between Short-Term Uses and Long-Term 
Productivity 

The proposed action would unavoidably affect the natural resources, agricultural economy, and 
recreational use of the project area.  Some of the effects and impacts would be positive and some would 
be negative.  The improvements in irrigation delivery that would result from the proposed action are 
based on the state of Utah and NRCS comprehensive planning. The short-term impacts and the 
commitment of resources are consistent with the maintenance and enhancement of long-term productivity 
for the state and local area. 

4.12. Irreversible and Irretrievable Resource Commitments 
NEPA requires that environmental analysis include identification of "… any irreversible and irretrievable 
commitments of resource which would be involved in the Proposed Action should it be implemented." 
Irreversible and irretrievable resource commitments are related to the use of nonrenewable resources and 
the effects this use could have on future generations.  Irreversible effects primarily result from the use or 
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destruction of a specific resource (e.g., energy and minerals) that cannot be replaced within a reasonable 
time frame.  Irretrievable resource commitments involve the loss in value of an affected resource that 
cannot be restored as a result of the action (e.g., extinction of a threatened or endangered species or the 
disturbance of a cultural resource). 

4.12.1. No Action Alternative 

The No Action Alternative would involve no changes to the project area; therefore, there would be no 
commitment of additional resources associated with the proposed action.  However, physical and 
financial resources would still be required to maintain the current infrastructure.  Over time, these 
resources could resemble the commitments for the action alternatives because some of the infrastructure 
would eventually need to be completely replaced.   

4.12.2. Proposed Action – All Alternatives 

Implementing the proposed action would involve a commitment of a range of natural, physical, human, 
and fiscal resources.  Considerable amounts of fossil fuels, labor, and construction materials (such as 
cement and aggregate) would be expended.  Additionally, large amounts of labor and natural resources 
would be used in the fabrication and preparation of construction materials.  These materials are generally 
not retrievable.  They are not, however, in short supply and their use would not have an adverse effect 
upon continued availability of these resources.  Any construction would also require a substantial one-
time expenditure of federal and cost-share funds that would not be retrievable. 

The commitment of these resources would be based on the premise that residents in the immediate area, 
the state, and the region would benefit by the improved quality of the diversion, the enhancement of fish 
passage, and opportunities for monitoring; the possibility of boat passage; and irrigation system 
improvement.  These benefits generally are anticipated to outweigh the permanent commitment of 
resources.    

4.13. Unresolved Issues   

4.13.1. Boat Passage Location 

The Replace In Place With Passages Alternative presents the boat passage component in one of two 
locations: the center location or the river left location adjacent to the upstream fish passage notch.  The 
comparative analysis of these two locations is on-going and only one location will be incorporated into 
the final design for the project. 

4.13.2. Flow Allocation Agreement 

It is anticipated that an agreement regarding water flow allocations would be developed between all 
parties with interest in the function of the diversion in conjunction with the Operation and Maintenance 
Plan. 
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4.13.3. Cultural Resources Memorandum of Agreement and Treatment Plan 

NRCS will resolve the adverse effects to the diversion and the East Side Canal through the development 
of a Treatment Plan.  This Treatment Plan will be developed through NRCS consultation with the Utah 
SHPO and other interested agencies and tribes.  Once the Treatment Plan is agreed upon by the consulting 
parties, a Memorandum of Agreement (MOA) will be executed and implemented pursuant to compliance 
with Section 106 of the National Historic Preservation Act.  Once the MOA is signed by all consulting 
parties, NRCS will recommend that the Preferred Alternative be allowed to proceed to Final Design. 
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CHAPTER 5.   CONSULTATION, COORDINATION, AND PUBLIC 
PARTICIPATION 

5.1. Introduction 
This chapter describes the public and agency coordination efforts for the Green River Diversion 
Rehabilitation Project.  The intent of the proposed action is to implement a solution that would stabilize 
the existing diversion structure while ensuring water delivery to water right holders, provide fish passage 
upstream and downstream, and address recreational concerns. 

5.2. Agency Consultation 
The agencies listed in Chapter 7, Distribution were invited to comment on the project during the scoping 
period.  Additional consultation will be performed with all interested agencies during the DEIS review 
period and the results of this consultation will be documented in the Final EIS. 

The Proposed Action would require work within BLM property.  NRCS has coordinated with the BLM (a 
cooperating agency) regarding the project.  A temporary use permit will be required for the staging and 
access for the construction activities associated with the project.  Consultation with the BLM will be 
ongoing, and once the project design has advanced further coordination will be necessary for modification 
of the rights-of-way and/or easements.  The preliminary assessment of impacts to BLM lands and listed 
plant species described in this document have identified that there will be impacts from each of the Action 
alternatives.  Further coordination with the BLM will be performed as the project progresses during final 
design. 

The Proposed Action would require work on the bed of the Green River, within the project area, which is 
considered sovereign land owned by the State of Utah and managed by the Utah Division of Forestry, Fire 
and State Lands (a participating agency). A Special Use Lease will be required for the construction 
activities and the structure. Further consultation and coordination with FFSL will continue as the project 
progresses to ensure navigability through the Diversion. 

NRCS has coordinated with Utah SHPO regarding the project under formal consultation (Utah State 
Antiquities Project Number: U-13-SH-0354bps).  The report prepared for the project describing the 
results of the literature review and pedestrian survey concluded that there are cultural and historical 
resources within the project area.  The report was submitted to Utah SHPO for a concurrence of an 
Adverse Effect to 2 NRHP-eligible sites, the Green River Diversion and the East Side Canal.  The 
concurrence letter from Utah SHPO is located in Appendix D.  The results of the consultation with SHPO 
on this project will be documented in the Final EIS. 

Preliminary research and informal consultation with the USFWS (a participating agency) has concluded 
in the determination that the project will impact Threatened and Endangered species.    A Biological 
Assessment will be prepared for the project describing the results of the literature review and pedestrian 
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survey.  From that point, consultation will be formalized with the agency to provide adequate project 
information and mitigation commitments to develop the Biological Opinion.  The results of the 
consultation with USFWS on this project will be documented in the Final EIS. 

The Proposed Action would require work within jurisdictional waters of the U.S.  A USACE Section 404 
permit will be required to complete the construction activities associated with the project.  Consultation 
with the USACE will be performed once the project design has advanced to identify dredge/fill impacts 
(area and volume) to jurisdictional waters.  The preliminary assessment of impacts to jurisdictional waters 
of the U.S described in this document have identified that there will be impacts from each of the Action 
alternatives.  Further coordination with the USACE will be performed as the project progresses during 
final design. 

5.3. Coordination 
UDAF requested financial assistance from the NRCS to mitigate flood damage incurred in 2011 through 
Standard Form 424 – Application for Federal Assistance in 2011.  Initial coordination was conducted 
between the NRCS and UDAF regarding the project through the preparation of a DSR.  The DSR 
documented the eligibility of the damaged structures for inclusion in the EWPP.  NRCS, through the 
preparation of the DSR, concluded that the project was eligible for funding under EWPP but would 
require additional analysis under NEPA.  Meetings were conducted with the NRCS, UDAF, and local 
stakeholders to discuss the project and identify potential concerns relating to the project.  The results of 
these meetings and discussions have been incorporated into this DEIS. 

5.4. Project Chronology 
Table 5-1 lists the project’s public outreach activities.  The public was notified of each activity listed 
below and provided with opportunities to comment on the project. 

Table 5-1. Public Outreach Activities 

Date Purpose Type 

October 30, 2012 Scoping Period Open Comment Period Open 

October 30, 2012 Scoping Meeting Notice Scoping Notice Mailed 

November 5, 2012 Scoping Meeting Notice Posters displayed in community gathering places 

November 6, 2012 Scoping Meeting Notice Local Newspapers 

November 8, 2012 Scoping Meeting Notice Local Newspapers 

November 13, 2012 Scoping Meeting Notice Local Newspapers 

November 15, 2012 Scoping Meeting Notice Local Newspapers 

November 15, 2012 Scoping Meeting Public Meeting in Green River 

November 30, 2012 Scoping Period Close Comment Period Close 
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Date Purpose Type 

May 29, 2013 2nd Scoping Period Open Comment Period Open 

May 29, 2013 Scoping Meeting Notice Scoping Notice Mailed 

May 29, 2013 Scoping Meeting Notice Local Newspapers 

May 30, 2013 Scoping Meeting Notice Local Newspapers 

June 3, 2013 Scoping Meeting Notice Federal Register 

June 4, 2013 Scoping Meeting Notice Local Newspapers 

June 5, 2013 Scoping Meeting Notice Local Newspapers 

June 6, 2013 Scoping Meeting Notice Local Newspapers 

June 12, 2013 2nd Scoping Meeting 2 Telebriefings 

July 2, 2013 2nd Scoping Period Close Comment Period Close 

March 14, 2014 DEIS Public Comment Period Open Comment Period Open 

March 14, 2014 Notice of Availability, Mailings, 
Public Notice 

Mailed, published in local newspapers, posted at 
library, City Hall, published in Federal Register 

April 10, 2014 Public Meeting Public Meeting in Green River 

April 30, 2014 DEIS Public Comment Period Close Comment Period Close 

TBD Final EIS Public Comment Period Mailed, published in local newspapers, posted at 
library, published in Federal Register 

TBD Record of Decision Published in Federal Register 

 

5.5. Public Participation Plan 
The Public Participation Plan dated October 2012 was prepared to provide effective procedures that 
define outreach to the general public, recreationists, local businesses, associations, stakeholders, affected 
landowners, and affected government agencies. The main goal of public participation is to involve a 
diverse group of public and government agency participants to solicit input and provide timely 
information throughout the NEPA review process.  In order to best accomplish this, the following 
objectives were utilized: 

• Establish ongoing, inclusive, and meaningful two-way communication with stakeholders, affected 
landowners, agencies, and the general public. 

• Educate the public about the environmental review process and each party’s role. 

• Evaluate the effectiveness of public participation activities on a continual basis in order to refine 
the public participation plan, as necessary, and utilize the most effective techniques throughout 
the NEPA process. 

• Document all public and government agency input. 
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As part of the public participation process, the plan will seek to meaningfully engage minority, low-
income, and traditionally under-represented populations during the NEPA review process.  As a general 
rule, the following principles will be adopted to support involvement of “environmental justice” 
populations: 

• Documents, notices and meetings will be made concise, understandable, and readily accessible to 
the public. 

• Notices of meetings will also be provided in non-English languages for targeted public audiences, 
affected landowners, and stakeholders when appropriate. 

• Informational material will be made available through a variety of outlets. 

• All public events will be scheduled at convenient, accessible locations. 

5.6. Project Scoping 
Project scoping questions, comments, and concerns were requested from the public and government 
agencies during the preliminary scoping period, both orally at public meetings and via written submittal 
of comments.  The main goal of public participation during the scoping period was to involve a diverse 
group of public and government agency participants to solicit input and provide timely information 
regarding their concerns pertaining to the project and the proposed alternatives. 

The original scoping period officially opened on October 30, 2012 and ended on November 30, 2012 for a 
total of 31 days.  The 2nd scoping period opened on May 29, 2013 and ended on July 2, 2013 for a total of 
35 days.  Official comments received during the original and 2nd scoping periods are included in 
Appendix A. 

5.6.1. Original Project Scoping Meeting 

A scoping notice was prepared and sent to interested parties and regulatory agencies on October 30, 2012.  
The distribution list, as presented in Section 7.0, was prepared by both the NRCS and UDAF.  The 
scoping notice gave a description of the project, location and overview, purpose and need, identified 
preliminary scoping issues, and requested public participation.  The scoping notice also identified the 
location of public meetings, contact information to submit written comments, and the scoping period 
closure date.  One public scoping meeting was conducted on November 15, 2012.  Written comments 
could have been submitted via mail, e-mail, facsimile, or comment card, and oral comments could have 
been submitted over the phone or in person.  There were 11 oral or written comment documents received 
for the Green River Diversion Project during the scoping period. 

5.6.2. Second Public Scoping Meeting 

Initially, it was determined that the Green River Diversion Rehabilitation Project would follow NEPA 
guidelines through the EA process.  Comments made during the first public scoping period as well as 
numerous agency meetings supported the EA process.  However, during consultation with the SHPO, it 
was determined that the diversion could be of historic importance and possibly be eligible for listing on 
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the NRHP.  Consequently, any modification to the diversion might result in an adverse effect to the 
historic resource.  The consequences of several alternatives (discussed in Section 4) could result in 
impacts to the diversion considered “significant” to cultural resources.  Due to the potential for a 
significant resource impact, NRCS decided to prepare an EIS for the project instead of an EA.  The NOI 
to prepare an EIS was published and a second scoping period was opened during the period of May 29, 
2013 to July 2, 2013. 

The second public scoping meeting consisted of two Telebriefings on June 12, 2013.  One was held at 
2:00 PM to accommodate agency personnel and their schedules, and one at 6:00 PM to accommodate the 
general public and stakeholders.  Written comments could have been submitted via mail, e-mail, 
facsimile, or comment card, and oral comments could have been submitted via phone or in person.  There 
were 39 oral or written comment documents received for the Green River Diversion Project during the 2nd 
scoping period. 

5.6.3. Project Scoping Comments 

All comments including those from the general public, government, landowners, and stakeholders were 
sent to McMillen, LLC’s office in Boise, Idaho for tracking and were scanned and delivered to the NRCS 
during the comment period.  Comments were incorporated into a matrix according to topic and each one 
individually addressed as presented in Appendix A.  Comments were sorted into the following categories: 

• Agriculture 
• Boat Passage 
• Construction Alternatives 
• Construction Impacts 
• Dam Decommission 
• Dam Rehabilitation 
• Electrical Barrier 
• Fish Passage 
• Floods 

 
• Funding/Economics 
• Habitat 
• Historic Preservation 
• Hydropower Plant 
• Irrigation 
• NEPA Process 
• Permits 
• Sediment 
• Water Wheel 

5.7. Draft EIS 
Copies of the DEIS will be provided to the agencies and organizations listed in Chapter 7.  In addition, a 
Notice of Availability is published in newspaper, sent via email, and mailed to an extensive list of private 
parties that has been developed throughout the process. 

5.8. Final EIS (Future) 

5.9. ROD (Future) 
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CHAPTER 6.   LIST OF PREPARERS 

6.1. Draft EIS Preparers 
Table 6-1 lists the people who participated in the preparation of this DEIS. 

Table 6-1. List of Preparers 

Name Title (Years Experience) Education Other 

NRCS – Utah 

Norm Evenstad Water Resources Coordinator (25) B.S. – Geology Utah PG 

Bronson Smart State Engineer (14) 
B.S. – Civil and Environmental 
Engineering 
M.S. – Civil Engineering 

Utah PE 

Anthony Beals EWP Specialist B.S. – Agronomy  

McMillen, LLC 

Greg Allington Project Manager/Biologist  (9) B.S – Wildlife Ecology  

Dan Axness Engineer  (21) B.S. – Agricultural Engineering 
M.S. – Bioresource Engineering 

 

Kevin Jensen Engineer in Training (4) B.S – Civil Engineering  

Aimee Hill NEPA Specialist (15) B.S. – Environmental Health   

Browne Consulting, LLC 

Peggy Browne Ecologist (16) B.S. – Rangeland Ecology  

Tetra Tech 

Merri Martz Project Manager/Biologist   
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CHAPTER 7.   DISTRIBUTION 

A notice of availability for the DEIS will be distributed to the following government agencies/staff and 
organizations. 

7.1. Federal Government 
Bureau of Land Management 
Federal Energy Regulatory Commission 
National Park Service 
Natural Resource Conservation Service 
Bureau of Reclamation 
U.S. Fish & Wildlife Service 
U.S. Army Corps of Engineers 
Environmental Protection Agency 

7.2. Tribal Government 
Ute Indian Tribe of the Uintah & Ouray Reservation, Utah 

7.3. State Government 
Congressman Jim Matheson 
Congressman Rob Bishop 
Representative Jason Chaffetz 
Senator Mike Lee 
Senator Orin Hatch 
 
Bureau of Environmental Health Services 
Green River State Park 
State of Utah - Office of the Governor 
Utah Association of Conservation Districts 
Utah Department of Agriculture 
Utah Department of Community and Culture 
Utah Department of Environmental Quality 
Utah Department of Heritage and Arts 
Utah Department of Natural Resources 
Utah Department of Public Safety 
Utah Department of Transportation 
Utah Division of Drinking Water 
Utah Division of Environmental Health 
Utah Division of Forestry, Fire & State Lands 
Utah Division of State History 
Utah Division of Water Rights 
Utah Division of Wildlife Resources 
Utah Division State Land and Forest 
Utah Environmental Congress 
Utah National Parks Council 
Utah Natural Heritage Program 
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Utah Public Land & Policy Coordination Office 
Utah Reclamation Mitigation & Conservation Commission 
Utah Rivers Council 
Utah School and Institutional Trust Lands Administration (SITLA) 
 

7.4. Local Government 
Emery and Grand County Bureau of Air Quality 
Emery and Grand County Bureau of Environmental Health Services 
Emery and Grand County Commission 
Emery and Grand County Community Development 
Emery and Grand County Planner 
Emery and Grand County Engineering Department 
Emery and Grand County Fire Marshal 
Emery and Grand County Government 
Emery and Grand County Health Department 
Emery and Grand County Parks & Recreation 
Emery and Grand County Public Works 
Emery and Grand County Search & Rescue 
Grand County Council 
Green River Canal Company 
Green River City (Mayor) 
Public Works 
TERT 
 

7.5. Organizations 
American Land and Leisure 
Back Country Horsemen 
Back Country Horsemen of Utah 
Colorado Outward Bound School 
Historic Preservation Commission 
Living Rivers 
Save Our Canyons 
Sierra Club 
Sportsman For Habitat, Inc. 
Star Trails ATV Riders Association 
Trout Unlimited 
Utah Four Wheel Drive Association 
Utah Snowmobile Association 
Utah Wildlife Federation 
Wild Utah Project 
 

7.6. Businesses 
Adrift Adventures 
Adventure Bound 
American River Touring Assoc. 
American Whitewater 
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Bill Dvorak Kayak and Rafting 
Canyon River Company 
Canyon Voyages Adventures Company 
Carbon County Recreation 
Centennial Canoe Outfitters 
Colorado Rivers & Trail Expeditions 
Desolation Canyon Outfitters 
Friendship Cruise 
Holiday River Expeditions 
Interstate Boater 
Jacks’ Plastic Welding Inc 
Moab Rafting and Canoe Company 
Moki Mac River Expeditions 
Moki Treks, Inc. 
Nichols Expeditions, Inc. 
Oneway Boatworks 
Pacificorp 
River Runners for Wilderness 
Sheri Griffith River Expeditions 
SPLORE 
Tag-a-long Tours 
The Women’s Wilderness Institute 
Western River Expeditions 
World Wide River Expeditions 
 

7.7. Private Parties 
The names and addresses of private parties who will receive notice of the Draft EIS are not listed in this 
section for privacy. 
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SECTION 1 
INTRODUCTION 

 
1.0 Introduction 
 
The Natural Resources Conservation Service (NRCS) and Utah Department of Agriculture and 
Food (UDAF), as the project sponsor, are analyzing alternatives to repair damage to the Green 
River diversion structure from the late 2010 and early 2011 (2010/2011) flood events.  The 
United States Fish and Wildlife Service (USFWS) is proposing to install a fish barrier as part of 
this project, through funding from the United States Bureau of Reclamation (USBOR), at the 
entrance to the west irrigation and hydropower plant canal to prevent Endangered Species Act 
(ESA) listed fish species from entering the canal and/or hydropower plant. 
 
NRCS, as the lead federal agency, is initiating the NEPA analysis in the form of an 
Environmental Assessment (EA) to analyze impacts to the natural and human environment from 
this project.  The U.S. Bureau of Reclamation (BOR) is proposing to fund the installation of the 
fish barrier and is a cooperating agency in the NEPA analysis.  The EA will comprise of the 
following elements: 
 

• Alternatives analysis of potential options for structure rehabilitation; 
• Detailed analysis of resources that may be affected for each of the alternatives that may 

satisfy the purpose and need for the project; 
• Identification of potential mitigation measures to reduce or eliminate potential impacts; 

and 
• A plan of public participation and government agency coordination throughout 

development of the EA. 
 
The participation of the public is a vital component of the project so that those who are interested 
in or potentially affected by proposed alternatives have an opportunity to share their concerns and 
provide input regarding the EA during the initial stages of the process.  This Scoping Report 
outlines the comments received from the agencies and general public during the scoping process. 
 
1.1 Project Purpose and Need 
 
The Green River diversion structure was constructed in the early 1900’s and has been modified 
over the years to maintain the structure.  During the 2010/2011 flood events, flows in the Green 
River caused severe damage to the diversion structure compromising its structural integrity.  If 
the dam fails water service to two irrigation canals, a historic irrigation water delivery system and 
one hydropower plant would be eliminated. Repairing the dam would directly result in these 
resources remaining open and usable.  The purpose and need of the project is to maintain existing 
functions of the diversion dam for water delivery to irrigation canals and the powerhouse. 
 
1.2 Scoping Goals and Objectives 
 
The main goal of public participation is to involve a diverse group of public and government 
agency participants to solicit input and provide timely information throughout the NEPA review 
process regarding their concerns for the project and the proposed alternatives.  The main goals are 
to 1) establish ongoing communication with stakeholders, agencies and the general public, 2) 
educate the public about the environmental review process and each party’s role, 3) evaluate the 
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effectiveness of public participation activities on a continual basis and utilize the most effective 
techniques throughout the NEPA process, and 4) document all public and government agency 
input. 
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SECTION 2 
SCOPING PROCESS SUMMARY 

2.0 Scoping Overview 
 
Scoping questions, comments and concerns were requested from the public and government 
agencies during the preliminary scoping period via written submittal of comments.  The following 
summarizes the scoping process and efforts made to engage the public and government agencies. 
 
2.1 Scoping Terms 
 
The following terms were used during the scoping process to identify specific actions: 
 

• Comment
• 

: a distinct statement or question about a topic or issue relating to the project. 
Comment Category

• 
: a topic to which a comment is addressed. 

Comment Document

• 

: a written version of comment(s) submitted by a commenter.  One 
comment document may contain multiple comments. 
Commenter

 
: an individual, organization or agency providing one or more comments. 

2.2 Scoping Schedule 
 
The following dates outline the milestones for the scoping process: 
 

• October 30, 2012: Scoping Notice Mailed and Scoping Period Opened 
• November 5, 2012: Poster Display Boards Placed in Community Gathering Places 
• November 6, 2012: Public Notice Published in the Emery County Progress and Sun 

Advocate Newspapers 
• November 8, 2012: Public Notice Published in the Moab Times-Independent Newspaper 
• November 13, 2012: Public Notice Published in the Emery County Progress and Sun 

Advocate Newspapers 
• November 15, 2012: Public Notice Published in the Moab Times-Independent 

Newspaper 
• November 15, 2012: Scoping Meeting 
• November 30, 2012: Scoping Period Closed 

 
2.3 Scoping Notice 
 
A scoping notice was prepared and sent to interested parties and regulatory agencies on Oct. 30, 
2012.  The list of recipients was prepared by the NRCS, UDAF, Utah Association of 
Conservation Districts (UACD), and the local Green River irrigators.  The scoping notice gave a 
description of the project, location and overview, purpose and need, identified preliminary 
scoping issues, and requested public participation.  The scoping notice also identified the location 
of public meetings, contact information to submit written comments, and the scoping period 
closure date.  A copy of the scoping notice is attached in Appendix A. The scoping notice was 
also posted on the NRCS website. 
 
Public notices were published in the Moab Times-Independent, Sun Advocate and Emery County 
Progress newspapers announcing the project and public meeting.  Copies of the newspaper 
scoping notices are attached in Appendix B. 
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A poster display ad was placed at government buildings and various businesses and other 
community gathering places in the project area (Green River, Emery County and Grand County).  
A copy of the poster ad is attached in Appendix C. 
 
2.4 Scoping Meeting 
 
The primary purpose of the scoping meeting was to gather input and feedback on the project’s 
purpose and need statement, potential alternatives for consideration, environmental issues to be 
addressed in the EA, methodologies to be used to evaluate impacts, and the overall public 
participation process.  To gather as broad an audience as possible, a combined government 
agency and general public scoping meeting was held Nov. 15, 2012 from 6:00 PM to 9:00 PM at 
City Hall in Green River, Utah.  The scoping meeting presentation can be found in Appendix D. 
 
There were 34 attendees at the public meeting.  Participants were invited to submit comments in 
writing either at the meeting or subsequently by mail, fax or e-mail during the scoping comment 
period.  Attendance at the meeting was counted using a sign-in sheet that is located in Appendix 
E.  Comment cards were handed out at the meeting which also provided a blank space to submit 
written comments. 
 

 
 
 
 
2.5 Scoping Mailing List 
 
The mailing list was prepared by the NRCS, UDAF, UACD, and local Green River irrigators to 
inform the government agencies and general public about the scoping process for the project.  A 
total of 69 mailings were sent to government agencies and 316 mailings were sent to the public. 
 

Scoping Meeting – November 15, 2012 
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SECTION 3 
SCOPING COMMENTS 

 
3.0 Scoping Meeting 

 
The combined agency/public scoping meeting was conducted on Nov. 15, 2012 from 6:00PM to 
9:00PM.  

 

There were 34 attendees at this meeting and there were two (2) written comments 
submitted. 

The following project personnel were in attendance for the public meeting. 
 

Name Organization Title 
Norm Evenstad NRCS Water Resource Coordinator 
Anthony Beals NRCS EWP Specialist 
Chris Christiansen NRCS EWP Engineer 
Bob Normal BOR Project Manager 
Terry Stroh BOR NEPA Specialist 
Roger Barton UACD Resource Coordinator 
Thayne Mickelson UDAF Conservation and Resource Manager 
Kevin McAbee USFWS Fish Biologist 
Dan Axness McMillen, LLC Project Manager 
Greg Allington McMillen, LLC  NEPA Specialist 

 
3.1 Written Comments 
 
The scoping period officially opened on October 30, 2012 and ended on November 30, 2012 for a 
total of 32 days.  Written comments could have been submitted via mail, e-mail, facsimile, or 
comment card. 
 

 

There were eleven (11) written scoping comments received from a commenter via comment 
document during the scoping period for the Green River Diversion Rehabilitation project.  
Written comments are presented in Appendix E. 

3.2 Comment Categories 
 
Each of the comments was separated into comment categories to identify the nature of the 
comment.  The following categories were created for scoping and are listed below.  Specific 
comment details are listed in the Open House Comment Matrix in Appendix E. 
 

• Fish Passage 
• Boat Passage 
• E-Barrier 
• Sediment 
• Water Wheel 
• Funding 
• Construction Alternatives 
• Agriculture 
• History 
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USDA Natural Resources Conservation Service-Utah 
  Wallace F. Bennett Federal Building 
  125 S. State Street – Room 4010 
  Salt Lake City, UT 84138-1100 

 

 
October 30, 2012 

 
Dear Interested Parties: 
 
The Natural Resources Conservation Service (NRCS), 
in cooperation with Utah Department of Agriculture 
and Food as the project sponsor, are proposing to 
address flood damage on the Green River diversion 
structure in Green River, Utah.  The proposed project is 
located approximately 6.6 miles north of the city of 
Green River on North Long Road.  You are invited to 
attend a public meeting where a wide range of 
conceptual alternatives addressing damage 
rehabilitation to the Green River diversion structure 
will be presented and discussed at the meeting. 
 
 
When: Thursday November 15, 2012 
Time: Formal Presentation: 6 p.m. – 6:45 p.m. 

Informal Open House: 6:45 p.m. – 9 p.m. 
Where: Green River City Hall 
 460 East Main St 

Green River, Utah 84525 
 
More project specific information is available by 
contacting Greg Allington (McMillen, LLC) with the 
project team by phone at 208-342-4214 or email at 
greenriver@mcmillen-llc.com.  
…………………………………………………………
…………………………………………………….. 
 
Environmental Assessment Introduction 
 
The NRCS is proposing to partially fund, through the Emergency Watershed Protection (EWP) program, 
a project to address and reduce flood damage to the existing Green River diversion structure.  The 
National Environmental Policy Act (NEPA) and the Council on Environmental Quality’s regulations at 
40 CFR Parts 1500-1508 require an evaluation of potential environmental impacts associated with federal 
projects and actions.  The project will require an environmental analysis and the environmental impacts 
will be documented in the form of an Environmental Assessment (EA) for the project. 
 
Project Purpose and Need 
 
In accordance with the rehabilitation provisions of the NRCS’s EWP program, the area is eligible for 
rehabilitation funding due to recent flood damage in late 2010 and early 2011.  The purpose of the project 
is to rehabilitate the structure so it continues to function as originally intended. 
 
Public Participation 
 
The participation of the public is a vital component of the project so that those who are interested in or 
potentially affected by the proposed project have an opportunity to share their comments, ideas, and 
concerns regarding actions during the initial scoping stage of the NEPA process. You are encouraged to 
attend the public meeting and express your comments, ideas, and concerns.  You may also submit your 

Green River 

Diversion 

mailto:greenriver@mcmillen-llc.com�
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comments via letter, email or fax anytime during the public comment period.  For comments to be 
considered and to become part of the public record for the projects, we need to receive them by close-of-
business on November 30, 2012. 
 
Please mail your written comments to: 
 
 Green River Diversion Rehabilitation Project 
 c/o McMillen, LLC – Greg Allington 

1401 Shoreline Drive 
Boise, ID 83702 

 
You may also submit comments by email, phone or fax to McMillen: 

Email: greenriver@mcmillen-llc.com 
Phone: 208-342-4214 
Fax:  208-342-4216 

After receiving comments by close-of-business on November 30, 2012, the NRCS will begin reviewing 
the comments and reviewing conceptual alternatives for analysis in the EA. Preliminary resource 
concerns identified during this initial project scoping process will also be addressed in the EA. 
 
You may also visit the project website at http://www.ut.nrcs.usda.gov/programs/EWP/index.html to check 
on the status of the project and download project related documents during the course of the NEPA 
analysis. 
 
The project team values your feedback and encourages you to attend the open house on November 15, 
2012. 
 
Sincerely, 
 
 
 
 
Bronson Smart 
NRCS State Engineer 
 
cc: Norm Evenstad – NRCS 

Chris Christiansen – NRCS 
Thayne Mickelson – UDAF 
Roger Barton – UACD 
Dan Axness – McMillen, LLC 

 Greg Allington – McMillen, LLC 

mailto:greenriver@mcmillen-llc.com�
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OPEN HOUSE POSTER DISPLAY AD 
 
 
 
 
 
 
 



The Natural Resources Conservation Service (NRCS), in cooperation with Utah    
Department of Agriculture and Food as the project sponsor, are proposing to address 
flood damage on the Green River Diversion Structure under the Emergency           
Watershed Protection program.  The proposed project will require an Environmental 
Assessment (EA) under the National Environmental Policy Act (NEPA).  

You are invited to attend a public scoping meeting where a wide range 
of conceptual alternatives addressing damage rehabilitation to the Green 
River Diversion Structure (Tusher Wash Diversion) will be presented and 
discussed at the meeting.  Interested parties may voice their comments, 
ideas, and concerns to the project sponsors during this meeting. 

When: November 15, 2012 - Thursday 
Time: 6:00 PM to 9:00 PM 
Where: Green River City Hall 
  460 East Main St, Green River, Utah  

Email: greenriver@mcmillen-llc.com 
Phone: (208) 342-4214 ext. 318 

PUBLIC OPEN HOUSE 

More information is available by contacting McMillen, LLC with the project team. 

mailto:greenriver@mcmillen-llc.com�
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NRCS Emergency Watershed Protection (EWP)
Green River Diversion Rehabilitation
Environmental AssessmentEnvironmental Assessment

Public Open HousePublic Open House

November 15, 2012

Project Team

Natural Resources Conservation Service 
(NRCS)

Lead Funding Agency

Bureau of Reclamation
(BOR)

Cooperating Funding Agency

Utah Department of Agriculture and Food
(UDAF)

Project Sponsor

McMillen, LLC
NEPA Project Manager/Concept Design
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NRCS EWP Process Review

Norm Evenstad – NRCS

– Water Resource Coordinator

Utah State: $70 million+ in 2012– Utah State: $70 million+ in 2012

– Flood, Wind and Fire Damage

NRCS ‐ EWP Review

• Green River Diversion 

• Damaged by Floods of 2011
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Project Review

Dan Axness – McMillen, LLC

– Concept Design Project Manager

Project Vicinity 
Map
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Project 
Overview Map

2010/2011 Flood Damage Map
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Photos

West End of Diversion

East End of Diversion

Photos

East End of Diversion Damage to Waterwheel  
Raceway (looking u/s)

East End of Diversion Damage to Waterwheel  
Raceway (looking d/s)
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Photos

West End of Diversion Damage to Diversion 
Dam (looking u/s)

West End of Diversion Damage to Diversion 
Dam (looking u/s)

Photos

Damage to Slide Gate West End of Dam 
(looking u/s)

Damage to Concrete West End of 
Diversion
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Photos

Damage to Concrete West End of Diversion

Damage to Concrete and Entrance to 
Raceway West End of Diversion

Conceptual Project Alternatives

• No Action

• Rehabilitate Diversion (4 Options)

• Diversion Decommissioning

• Fish Passage Upstream/Downstream

• Boat Passage Upstream/Downstream

• Electric Fish Barrier
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Conceptual Project Alternatives
• Rehabilitate Diversion Options

– Repair Existing Diversionp g

– Replace Existing Diversion

– Replace Existing Diversion Downstream

– Replace Existing Diversion Upstream

Electric Fish Barrier

• Deter fish from swimming down powerhouse 
d i i ti land irrigation canal raceway

EXAMPLE
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Fish Passage

• Endangered and Threatened 
Fi h S i

Razorback Sucker

Fish Species

• Downstream: Notches in Dam

• Upstream: Passage System

Colorado Pikeminnow

• Electronic Tag Reader Humpback Chub

Bonytail

National Environmental Policy Act

Greg Allington – McMillen, LLC
– NEPA Project Manager

National Environmental Policy Act (NEPA) of 1969National Environmental Policy Act (NEPA) of 1969 
(Public Law 91‐190) and the Council on Environmental 
Qualities regulations at 40 CFR Parts 1500‐1508
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NRCS NEPA

• Environmental analysis required for major 
f d l tifederal actions.

• The NRCS is the funding agency for the 
diversion dam rehabilitation project (75%).

• The project sponsor provides the remaining 
25% cost‐share for the diversion dam25% cost‐share for the diversion dam 
rehabilitation project.

BOR NEPA

• Upper Colorado River Endangered Fish 
R PRecovery Program

• The BOR is the funding agency for the electric 
fish barrier project (100%)

• The US Fish and Wildlife Service is providing 
technical oversight of the barriertechnical oversight of the barrier
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NEPA Requirements

• Environmental Assessment (EA)

– NRCS and BOR NEPA requirements

– Analysis looks at potential impacts to the natural 
and man‐made environment

NEPA Requirements

• NEPA Process

S i– Scoping

• Express initial concerns and suggest alternatives to be 
considered

– Draft EA

• Public review of alternatives and environmental impacts

– Final EAFinal EA

• Proposed alternative published to public

– Finding of No Significant Impact (FONSI)

• Project approval by NRCS and BOR
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Typical Scoping Concerns

• Project Purpose and Need

• Design Alternatives

– Including a No‐Action Alternative

• Natural Environment

• Man‐made Environment

• Mitigation

Scoping Comments

• Formal comments may be submitted by:

– Email

– Written Letter

– Comment Card

– Oral

• Scoping Report: Summarizes issuesScoping Report: Summarizes issues, 
alternatives and concerns from the public
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Schedule

• NEPA Environmental Assessment

– Start: September 2012

– Public Scoping Comment End: Nov. 30, 2012

– Draft EA Public Comment: March 2013

– FONSI: Late Summer 2013

• ConstructionConstruction

– Start: Late Fall 2013

– End Early Spring 2014

NEPA Contact Information

• Please contact Greg Allington with McMillen 
project with questions and comments:project with questions and comments:

– Phone: 208‐342‐4214

– Fax: 208‐342‐4216

E il i @ ill ll– Email: greenriver@mcmillen‐llc.com

– Address: 1401 Shoreline Drive
Boise, ID 83702
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Informal Questions

??????
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Comment Category Comment Commenter
Don't Do 1
Boat passage not needed, boat ramps up and downstream of dam 9, 11
Government focusing on small sector of private boating so companies can get money, focus on what benefits the 
majority, not private companies

3

Create boat ramp upstream of dam for boaters 3
Concentrate on fish flow 1
Did the current dam cause extinct/endangered fish species? 3

E Barrier Maintenance, operations and liability directly to BOR and F&WL, not canal, conservation or local landowners
2

 Any alternative would still require a sluicing system, at high flows the gates will be left open 24/7 and low flows only bi-
weekly

3

Add gates by the pump house to remove sediment from the raceway quicker
7

Large gates should be added so sediment can be washed downstream
7

 The water wheel should receive it's 60cfs at the height of the dam and with the dam having a matched curve to fit the 
water wheel to maintain energy flows

7

Thaynes' sluicing doing more good  before the generator than all smaller gates downstream 3
Spend the money where it benefits the most 3
Do the dam with the funds on hand 4
Fulfill other's wishes when funds become available 4

The Bureau of Reclamation should be consulted to provide further funding opportunities via the WaterSMART 
       

10

Stay within grandfather clause with the fish protection expenses, cannot have any changes that will burden the Green 
River Canal Co.

7

Comparative financial analysis of diversion dam vs. pumping station 10

Replace existing dam or build new one downstream 3

Green River needs to have their own dam, because they already have the rights. 5

Power turbines should be added to the dam to supply power to Green River 6,7,11

Desilting basin could be built above the flood plain to reduce cause of sediment removal and reduce wear to water 
works and sprinklers

10

Funding

Construction Alternatives

Commenters and Commenter Reference Numbers

Boat Passage

Fish Passage

Sediment 

Water Wheel



The City of Green River should pursue a hydro-power plant adjacent to the dam with the ability to expand into nuclear 
power in the future

8

A pumping station would include saving from protecting the overall investment from the damages that may be caused 
by a maximum flood event, reduce fish mortality and drift wood snag

10

Intermittent overflow from floods on a raised dam height can be handled by a raceway that can compensate for the 
increased height

7

Repair existing dam only if it would remain effective, secure and stable 9

Combine fish passage, boat passage and E-Barrier at the west side of raceway, add 5 gates downstream of the 125ft E-
Barrier  to flush sediment, the passage can also be used as a place to skim trash 7

Widen the raceway to 75ft 7
Include a pumping station alternative with the goal of decommissioning the current dam 10

Replace the dam and move upstream away from the Tusher Wash drainage 10
Agriculture Farms upstream can sustain flooding if water level was raised too much. 9

History The Green River has experienced flood events far exceeding the 2011, 43,700 cfs flood and should be built to 
withstand 19th century flows projected at 100,000-300,000 cfs

10

Construction Alternatives

























From: Von Bowerman
To: Dan Axness
Subject: Re: FW: Draft email to project team - Green River/Tusher Wash
Date: Sunday, November 25, 2012 8:28:34 AM

Hi Dan

The public meeting on Nov. 15, 2012 went well. Good work conducting the meeting.
These comments are my own and are not voted on by the Green River Canal Board.

1) The most important issue is to stay in the grandfathered clause with the fish protection expenses. We can
not have any changes that will put the burden to the G.R.Canal Co., or any water rights before 1988 date.

2) Low water height, to raise the diversion dam a foot has a long list of benefits. With the only down fall is the
high water level that only happens about every ten years and this can be handled with by having a over flow
area along the raceway bank on the green river side that is long enough to compensate for the increased
height.

3) The water wheel has first right to Its 60 C.F.S.,it needs a slot the will let out that flow rate at a  low river
level. But  i think that the water wheel would work best if the wheel receives the 60 c.f.s.at the height of the
dam and had a curve that matched the wheel in order to keep the energy from the water it is getting, put to
better use. If the people owning the water wheel will agree to receiving the 60 c.f.s at a higher level it would be
better for everybody, but that is not our problem, just the slot at the dam.

4) Sediment up stream of the dam needs to be able to be flushed down stream at some point in time when the
sediment gets buildup, like right now. So some large gates that could be opened in low river flow to accomplish
letting the sediment wash down river. Dropping the sediment out first in the river and having the raceway be
the second place to catch sediment , the canals be the last place to have to deal sediment would be a big
improvement.

5) E-Barrier, gates, trash skimmer, boat passage, and fish passage on the west side at the head of the race
way will work best if combined together. A) The E-Barrier needs to be long enough, so the flow is slower for
the fish to get away easier. Also it can not hinder the flow into the raceway. B) If the e-barrier was 125 feet
long and we put five, 25 foot radial gates a few feet up stream of the e-barrier, this would work as gates to the
raceway and then we could flush the sediment off of the e-barrier by opening one gate at a time to remove
sediment that will get build up. Also, we could use the same radial gates as the skimmer for trash coming down
the river by lowering the radial gates a foot or so down in the top of the water. C) Having the boat/fish passage
in line with the e-barrier, so the slot in the dam for the boat/fish can double as a place for the trash from the
skimmer to pass over the dam easier. D) Sediment collected in the raceway needs to be handled faster when
we need to flush it out. So if we had a large gates  placed down by the pump house, this would help in
removing sediment in the raceway, also when we have a flooding problem this gate would help relieve water
height passing over the dam. In 2011 the small radial gates that we have now do not come clear out of the
water and have more of a problem getting plugged up. That also makes them a lot harder to clean trees and
other trash away from the gates.

6) I feel the raceway needs to be wider, from 50 feet to 75 feet at least down to where the hill starts becoming
a issue. Now the 50 foot structure with the 8 gates is a bottle neck in the flow we need. In 2011 flooding, the 8
gate structure became plugged with trees and junk that came from the river, this caused the dam to have more
flow going over it, that added to more flooding problems up river. How ever if the trees and trash was not
caught at the 8 gates it would of plugged up are small radial gates at the pump house. That could of been
even a bigger problem, if the raceway may of not held the extra pressure from the water height in the raceway.
This is also a benefit to having a large gate at the pump house area to handle more water during flooding
times.

Please let me know if you got this e-mail. Thanks Von
&a

mp;a mp;a mp;n bsp; Thu, 11/8/12, Dan Axness <Dan.axness@mcmillen-llc.com> wrote:
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SECTION 1 
INTRODUCTION 

 
1.0 Introduction 
 
The Natural Resources Conservation Service (NRCS) and the Utah Department of Agriculture 
and Food (UDAF), as the project sponsor, are analyzing alternatives to repair damage to the 
Green River diversion structure from the late 2010 and early 2011 (2010/2011) flood events.  The 
Upper Colorado River Endangered Fish Recovery program (Recovery Program) is proposing to 
install a fish barrier as part of this project at the entrance to the west irrigation and hydropower 
plant canal to prevent Endangered Species Act (ESA) listed fish species from entering the canal 
and/or hydropower plant.  The United States Fish and Wildlife Service (USFWS) and the United 
States Bureau of Reclamation (USBOR) are representing the Recovery Program by providing 
technical oversight of the fish barrier design and installation. 
 
In August 2012, NRCS, as the lead federal agency, initiated the National Environmental Policy 
Act (NEPA) analysis in the form of an Environmental Assessment (EA) to evaluate potential 
impacts to the natural and human environment from this project.  An initial project scoping period 
for the elements to be addressed in the EA was opened for 32 days (October 30 through 
November 30, 2012).  A public meeting attended by 34 participants was held November 15, 2012 
to gather input and feedback on the project’s purpose and need statement, potential alternatives 
for consideration, environmental issues to be addressed, methodologies to be used to evaluate 
impacts, and the overall public participation process.  Eleven written comments were received 
and were included in the 1st Scoping Report titled Final Green River Diversion Rehabilitation – 
Environmental Assessment Scoping Report issued December 19, 2012. 
 
Following the first scoping period, further consultation was performed with the Utah State 
Historic Preservation Office (SHPO) under Section 106 of the National Historic Preservation Act. 
NRCS determined that the dam is 90+ years old and may be eligible for listing on the National 
Register of Historic Places. Any modifications to the dam may be considered an "adverse effect", 
which may make it ineligible for listing after rehabilitation.  Some of the impacts to the diversion 
dam from the rehabilitation alternatives may be considered "significant" to cultural resources and 
as a result, NRCS has decided to prepare an Environmental Impact Statement (EIS) for the 
project instead of the previously-proposed EA.  The EIS will comply with the Council on 
Environmental Quality’s regulations at 40 CFR Parts 1500-1508, which require an evaluation of 
potential environmental impacts associated with federal projects and actions. 
 
Participation of the public is a vital component of the project so that those who are interested in or 
potentially affected by proposed alternatives have an opportunity to share their comments, ideas, 
and concerns regarding actions during the scoping stage of the NEPA process.  To provide the 
public with an opportunity to comment on the preparation of the EIS and a second opportunity to 
comment on the overall project, NRCS opened a second public scoping period.  The second 
scoping period was opened from May 29, 2013 and closed on July 2, 2013.  This EIS Scoping 
Report presents the comments received from the agencies and the general public during the 2nd 
scoping period. 
 
1.1 Project Purpose and Need 
 
The Green River diversion structure was constructed in the early 1900s and has been modified 
over the years to maintain the structure.  During the 2010/2011 flood events, flows in the Green 



NRCS - Utah  Green River Diversion Rehabilitation - EIS 

Scoping Report Page 2 July16, 2013 

River caused severe damage to the diversion structure, compromising its structural integrity.  If 
the dam failed, water service to two irrigation canals, a historic irrigation water delivery system, 
and a hydropower plant would be eliminated. Repairing the dam would directly result in these 
resources remaining open and usable.  The purpose of the project is to rehabilitate the existing 
diversion dam.  The need for the project is to maintain existing functions of the diversion dam for 
water delivery to irrigation canals and the hydropower plant’s powerhouse. 
 
1.2 Scoping Goals and Objectives 
 
The main goal of public participation is to involve a diverse group of public and government 
agency participants in order to solicit input and provide timely information throughout the NEPA 
review process regarding their concerns about the project and the proposed alternatives.  The 
main goals are to (1) establish ongoing communication with stakeholders, agencies, and the 
general public; (2) educate the public about the environmental review process and each party’s 
role; (3) evaluate the effectiveness of public participation activities on a continual basis and 
utilize the most effective techniques throughout the NEPA process; and (4) document all public 
and government agency input. 
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SECTION 2 
SCOPING PROCESS SUMMARY 

 
2.0 Scoping Overview 
 
Scoping questions, comments, and concerns were requested from the public and government 
agencies during the 2nd scoping period.  The following summarizes the scoping process and 
efforts made to engage the public and government agencies. 
 
2.1 Scoping Terms 
 
The following terms were used during the scoping process to identify specific actions: 
 

• Comment: a distinct statement, question about a topic, or issue relating to the project. 
• Comment Category: a topic to which a comment is addressed. 
• Comment Document: a written version of comment(s) submitted by a commenter.  One 

comment document may contain multiple comments. 
• Commenter: an individual, organization, or agency providing one or more comments. 

 
2.2 Scoping Schedule 
 
The following dates outline the milestones for the scoping process: 
 

May 28, 2013 Public notice published in the Emery County Progress and the Sun 
Advocate newspapers 

May 28, 2013 Scoping notice mailed and emailed to interested parties 

May 29, 2013 2nd scoping period opened 

May 29, 2013 Public notice published in the Salt Lake Tribune newspaper 

May 30, 2013 Public notice published in the Daily Herald and Moab Times newspapers 

June 3, 2013 An Intent to Prepare an Environmental Impact Statement for the Green 
River/Tusher Diversion Dam Rehabilitation Project, Emery/Grand County, 
UT published in the Federal Register, Vol. 78, No. 106 

June 4, 2013 Public notice published a second time in the Emery County Progress and 
the Sun Advocate newspapers 

June 5, 2013 Public notice published a second time in the Daily Herald  

June 6, 2013 Public notice published a second time in the Moab Times newspaper 

June 12, 2013 Two public telebriefings conducted consisting of a formal presentation 
(2:00–2:45 pm MDT and 6:00–6:45 pm MDT), each followed by an 
informal question and answer session 

June 21, 2013 Website updated and email sent to interested parties to announce the 
extension of the 2nd scoping period closing date to July 2, 2013  

July 2, 2013 2nd scoping period closed 
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2.3 Scoping Notice 
 
A scoping notice was prepared and sent to interested parties and regulatory agencies on May 28, 
2013.  The list of recipients was prepared by NRCS, UDAF, the Utah Association of 
Conservation Districts (UACD), and the local Green River irrigators.  The scoping notice 
identified the project and its location, the projects’ purpose, and the reasons for preparing an EIS.  
The scoping notice requested public participation, listed the opening and closing dates for the 
scoping period, and provided information about the two public telebriefings (date, times, and call 
number) describing the current status of the project.  In addition, the scoping notice listed contact 
information for submitting written comments.  A copy of the scoping notice is attached in 
Appendix A. The scoping notice was also posted on the NRCS project website 
(http://www.ut.nrcs.usda.gov/programs/EWP/green_river/index.html). 
 
As noted in Section 2.2, public notices were published in the Salt Lake Tribune, Moab Times-
Independent, Daily Herald, Sun Advocate, and Emery County Progress newspapers identifying 
the project and providing information about the public telebriefings.  On June 3, 2013, a Notice of 
Intent to Prepare an Environmental Impact Statement for the Green River/Tusher Diversion Dam 
Rehabilitation Project, Emery/Grand County, UT was published in the Federal Register, Vol. 78, 
No. 106.  Copies of the newspaper scoping notices are attached in Appendix B, and the Federal 
Register Notice of Intent is attached in Appendix C. 
 
2.4 Scoping Telebriefings 
 
The primary purpose of the two scoping telebriefings on June 12, 2013 (2:00 pm MDT and 6:00 
pm MDT) was to inform interested parties about the preparation of the EIS and update them 
regarding the status of the overall project.  Interested parties were given the opportunity after the 
formal presentation to ask questions and provide comments on the preparation of the EIS and 
overall project.  In order to gather as broad an audience as possible, two separate telebriefings 
were held (see Section 2.2).  McMillen, LLC gave a presentation regarding the project and NEPA 
process at the beginning of each telebriefing.  Interested parties could have downloaded the 
presentation from the project website prior to the meeting and the presentation is located in 
Appendix D. 
 
Five interested parties and three speakers attended the first telebriefing at 2:00 pm MDT, and six 
interested parties and two speakers attended the second telebriefing 6:00 pm MDT.  Participants 
were invited to submit comments in writing by mail, facsimile, e-mail, or oral comment during 
the 2nd scoping comment period for the project.  Attendance at the meetings was recorded prior 
the meeting by the operator who connected each participant to the telebriefing and this list can be 
found in Appendix D. 
 
2.5 Scoping Mailing List 
 
As mentioned above, the scoping mailing list was prepared by NRCS, UDAF, UACD, and local 
Green River irrigators to inform the government agencies and general public about the 2nd 
scoping period for the project.  A total of 70 mailings were sent to government agencies and 374 
mailings were sent to the general public. 
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SECTION 3 
SCOPING COMMENTS 

 
3.0 Scoping Telebriefings 
 
Two scoping telebriefings were conducted on June 12, 2013 from 2:00 to 2:45 pm MDT and 
again from 6:00 to 6:45 pm MDT.  Each telebriefing was followed by an informal question and 
answer session.  There were zero informal questions asked at either telebriefing. 
 
The following project personnel were in attendance for the telebriefings: 
 

Name Organization Title Telebriefing 
Bronson Smart NRCS State Conservation Engineer 2:00 pm 
Dan Axness McMillen, LLC  Project Manager 2:00 pm and 6:00 pm 
Greg Allington McMillen, LLC  NEPA Manager 2:00 pm and 6:00 pm 

 
3.1 Written Comments 
 
The 2nd scoping period officially opened on May 29, 2013 and ended on July 2, 2013 for a total of 
35 days.  Written comments could be submitted via mail, facsimile, e-mail, or oral comment. 
 
Commenters submitted 39 written comments during the scoping period and zero oral comments.  
Formal written comments are presented in Appendix E. 
 
3.2 Comment Categories 
 
The comments were separated into comment categories to group together similar topics.  The 
categories that were created summarizing the 2nd scoping period are listed below.  Specific 
comment details are listed in the Comment Category Matrix in Appendix E. 
 

• Boat Passage 
• Construction Impacts 
• Dam Rehabilitation 
• Dam Decommission 
• Electrical Barrier 
• Fish Passage 
• Floods 
• Funding/Economics 
• Habitat 
• Historic Preservation 
• Hydropower Plant 
• Irrigation 
• NEPA Process 
• Permits  
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USDA Natural Resources Conservation Service-Utah 
  Wallace F. Bennett Federal Building 
  125 S. State Street – Room 4010 
  Salt Lake City, UT 84138-1100 

 

 
May 28, 2013 

 
Dear Interested Parties: 
 
The Natural Resources Conservation Service (NRCS), 
with the Utah Department of Agriculture and Food 
(UDAF) as the project sponsor, are proposing to 
address flood damage on the Green River/Tusher 
Diversion Dam in Green River, Utah.  The proposed 
project is located approximately 6.6 miles north of the 
city of Green River on North Long Street.  You are 
invited to comment on the project and attend a 
public Telebriefing which will describe the current 
status of the project. 
 
2nd Scoping Period 
Open: Wednesday, May 29, 2013 (12:00 a.m. MDT) 
Close: Friday, June 28, 2013 (5:00 p.m. MDT) 
 
Telebriefing #1 
When: Wednesday, June 12, 2013 
Time: Formal Presentation: 2:00 p.m. – 2:45 p.m. 

(MDT) 
Informal Q&A: 2:45 p.m. – 4:00 p.m. (MDT) 

Call: (800) 346-7359 (entry code 840561) 
 
Telebriefing #2 
When: Wednesday, June 12, 2013 
Time: Formal Presentation: 6:00 p.m. – 6:45 p.m. 

(MDT) 
Informal Q&A: 8:45 p.m. – 8:00 p.m. (MDT) 

Call: (800) 346-7359 (entry code 840561) 
 
Please call 15 minutes prior to the start of the Telebriefing and an operator will connect you to the 
meeting.  Additional Telebriefing information will be posted to the project website prior to June 12, 2013.  
More project specific information is available by contacting Greg Allington (McMillen, LLC) with the 
project team by phone at (208) 342-4214 or email at greenriver@mcmillen-llc.com.  
……………………………………………………………………………………………………………….. 
 
Environmental Impact Statement 
 
The NRCS conducted the 1st public scoping period for the project from October 30, 2012 to November 
30, 2012 and a public meeting was held on November 15, 2012 at Green River City Hall in Green River, 
Utah.  After the scoping period closed, NRCS consulted with the Utah State Historic Preservation Office 
under Section 106 of the National Historic Preservation Act regarding the project.  It was determined that 
the diversion dam may be eligible for listing on the National Register of Historic Places and any 
modifications to the dam may be considered an “adverse effect” which may make it ineligible for listing 
after rehabilitation.  Some of the impacts to the diversion dam from conceptual alternatives considered 
may be considered “significant” to cultural resources.  As a result, NRCS has decided to prepare an 
Environmental Impact Statement (EIS) for the project instead of an Environment Assessment (EA). 
 
 

Green River, UT 

Diversion 

mailto:greenriver@mcmillen-llc.com�
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Public Participation 
 
The participation of the public is a vital component of the project so that those who are interested in or 
potentially affected by the proposed project have an opportunity to share their comments, ideas, and 
concerns regarding actions during the public scoping stage of the NEPA process. In order to provide the 
public with an opportunity to comment on the preparation of an EIS and a second opportunity to comment 
on the overall project, NRCS has open a second public scoping period.  You are encouraged to attend the 
Telebriefing and express your comments, ideas, and concerns.  You may also submit your comments via 
letter, email or fax anytime during the public comment period.  For comments to be considered and to 
become part of the public record for the project, we need to receive them by close-of-business (5:00 
p.m. MDT) on Friday, June 28, 2013. 
 
Please mail your written comments to: 
 
 Green River Diversion Rehabilitation Project 
 c/o McMillen, LLC – Greg Allington 

1401 Shoreline Drive 
Boise, ID 83702 

 
You may also submit comments by email, phone or fax to McMillen: 

Email: greenriver@mcmillen-llc.com 
Phone: (208) 342-4214 
Fax:  (208) 342-4216 

After receiving comments by close-of-business (5:00 p.m. MDT) on Friday, June 28, 2013, the NRCS 
will begin reviewing the comments and continuing to prepare conceptual alternatives for analysis in the 
EIS. 
 
You may also visit the project website at http://www.ut.nrcs.usda.gov/programs/EWP/index.html to check 
on the status of the project and download project related documents during the course of the NEPA 
analysis. 
 
The project team values your feedback and encourages you to attend the Telebriefing on Wednesday, 
June 12, 2013 at 2:00 p.m. or 6:00 p.m. (MDT) 
 
Sincerely, 
 
 
 
 
Bronson Smart 
NRCS State Engineer 
 
cc: Anthony Beals – NRCS 

Norm Evenstad – NRCS 
Thayne Mickelson – UDAF 
Roger Barton – UACD 
Dan Axness – McMillen, LLC 

 Greg Allington – McMillen, LLC 

mailto:greenriver@mcmillen-llc.com�
http://www.ut.nrcs.usda.gov/programs/EWP/index.html�
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by The Ticket editors, send a let-
ter, postcard or email that gives a 
complete description of the event in-
cluding the name of the sponsoring 
organization, time, date, place, cost 
and nature of the activity; and a full 
name and telephone number of a 
person to call for more information. 
Send items to The Ticket Listings, 
Daily Herald, 1555 N. Freedom Blvd., 
Provo, 84603, or email complete 
info to theticket@heraldextra.com. 
Items must be received no later than 
noon on the Friday preceding the 
publication date. No listings will be 
accepted by phone.

Perfect date:

En-gendered to the arts
nights in the valley

Jann Haworth

STAFF

I
f you want to astound your 
date this weekend by display-
ing your vast knowledge of 

women’s issues, or even if you’re 
just up for a good (and free) time, 
Brigham Young University’s Mu-
seum of Art is the place to go. 

A new contemporary exhibi-
tion is set to explore the unique 
gender politics of Utah from the 
perspective of four of the state’s 
top artists. 

“We’re not trying to be criti-
cal or negative about the roles of 
women,” curator Jeff Lambson 
said. “We’re just trying to ask 
some of those tough questions 
and appreciate all aspects of 
women’s work, whether it’s do-
mestic, in the work place or in a 
social sphere.”

“Work to Do” is on display at 
the museum now until Sept. 28 
during regular museum hours. 
For more information on visiting, 
go to moa.byu.edu.

— Kari Kenner

Thursday
Stop holding it and just go 
with the flow: Two tickets 
to see “Urinetown” at Hale 
Center Theater Orem will 
help you make a splash as 
you kick off the weekend.

Friday
Who’s afraid of 
Tyrannosaurus rex? Don’t 
make any sudden moves 
when you sit down to 
watch “Jurassic Park” at 
Movies 8 in Provo.

Saturday
Ride ’em cowboy! Saddle 
up the family minivan and 
head to Springville’s rodeo 
arena (767 W. 1600 South) 
for the 5th annual Art City 
Days Hometown Rodeo. 
Admission is just $10 per 
car, or $5 per person.Pete Widtfeldt 

“Our approach to the pro-
duction itself is quite unique,” 
Sorensen said. “There’s a 
quote I use in my program 
note taken from Friedrich 
Nietzsche which says, ‘Man’s 
maturity: To have regained 
the seriousness that he had 
as a child at play.’ We, as a 
production, are working to 
create a space where we are 
imaginatively creating this 
journey that these children 
go on, and (are) inviting the 
audience to go on it with us 
— asking them to suspend 
their own disbelief and jour-
ney with us.”

According to Sorensen, 
the fact that the show is 
performed as if by young 
neighborhood friends and 
children is just one aspect 
of the creativity involved. 
All props, set and costumes 
were created from found ob-
jects and require a touch of 
imagination to bring to life. 

Collaboration and creativ-
ity form the foundation of 
the show’s direction and 
production.

“We are approaching it 
from the completely col-
laborative idea that anyone 
who is participating can 
make comments on any 
parts of the show, and that 
their ideas will be listened to 
and respected,” he said. “We 
make decisions to use those 
ideas or not collaboratively. 
... The company pretty much 
decides what we want to 
work on when and how. It’s 
an exploration. This show 
has creativity and invites 
people to bring their own 
creativity to the show.”

Sorensen said that despite 
the unique take on the pro-
duction, one thing audience 
members can count on is 
that the show is true to the 
original story.

“We have kept the sto-
ryline intact and it feels to 
me that we have stayed very 
true to her work,” he said. 
“It has values, values that 
resonate with LDS culture 
and Christian culture. Values 

we commend within the mis-
sion of this institution. The 
characters are wonderful, 
it’s fun and it’s a work that 
has shaped people’s thoughts 
and lives for a long time. … 
For more than 40 years it 
has shaped people’s thoughts 
and been a part of how they 
think about life, and it’s still 
very relevant to today.”

The story of “A Wrinkle 
in Time” centers around the 
Murry family, especially 
young Meg and Charles, as 
well as their friend, Calvin 
O’Keefe. In an attempt to 
save their father, who has 
gotten lost while experiment-
ing with time travel, the 
trio must journey through 
the universe and harness 
the power of love to defeat 
the forces of evil that try to 
overcome them.

“Calvin O’Keefe is an older 
boy from school that be-
comes friends with Charles 
and his sister Meg then 
gets toted along for the ride 
across the galaxy and uni-
verse,” said Logan Hayden, 
who portrays Calvin in the 
show. “He doesn’t know 
what’s going on at first and 
he and Meg are both kind of 
shocked by what they see, 
but he’s there to support 
Meg and becomes a part of 
the family eventually.”

Wrinkle
Continued from D1

With such a creative foun-
dation, Hayden said above 
all he hopes audiences can 
take something good away 
from the production. 

“I don’t know if people 
would come expecting some-
thing they’ve already seen 
before, but it’s going to be un-
like anything they’ve seen,” 
he said. “It’s a new experi-
ence and I hope any audience 
member can come look at it 
with a creative eye or just 
appreciate it for what it is. ... 
Imagination and creativity is 
not something we should shy 
away from but something 
we should embrace and seek 
out. Things aren’t always 
as we think they are, and if 
an audience member were 
to feel a renewed desire for 
imagination and creativity in 
their lives, that would make 
me really happy.”

SUMMER 
CONCERT 

LIST 
(Club shows not included)

DEER VALLEY 
AMPHITHEATER

July 4 — Los Lonely Boys, 
Alejandro Escovedo

July 15 — Bruce Hornsby & 
the Noisemakers

July 19 — Steve Martin 
and The Steep Canyon 
Rangers featuring Edie 
Brickell with the Utah 
Symphony

July 20 — Indigo Girls with 
the Utah Symphony

July 30 — Natalie Maines
Aug. 3 — Mandy Patinkin 

with the Utah Symphony
Aug. 4 — Darlene Love and 

Muscle Shoals Live
Aug. 10 — The Music of The 

Rolling Stones with the 
Utah Symphony

Aug. 17 — Lyle Lovett and 
His Large Band

Aug. 24 — Jewel
Aug. 31 — One Republic, 

Churchill

THE DEPOT
June 8 — They Might Be 

Giants
July 7 — Moe
July 10 — Robert Randolph 

and the Family Band
July 13 — Ratt, Lita Ford
July 18 — Jimmy Eat World
Aug. 1 — The Cult
Aug. 24 — Three Days 

Grace

Aug. 31 — Pinback
Sept. 20 — Hanson

ENERGYSOLUTIONS 
ARENA

Saturday — Taylor Swift
Sept. 19 — Muse
Oct. 11 — Josh Groban
Oct. 17 — P!nk
Nov. 14 — Selena Gomez
Nov. 19 — Michael Bublé

THE GREAT SALTAIR
June 21 — Killswitch 

Engage
July 27 — Slightly Stoopid 

& Atmposphere
Aug. 23 — fun.

KINGSBURY HALL
Sept. 24 — Diana Krall

LAVELL EDWARDS 
STADIUM

July 4 — Stadium of Fire 
(Kelly Clarkson, Carly Rae 
Jepsen)

THE MAVERIK CENTER
July 25 — One Direction
Aug. 1 — Megadeth, Black 

Label Society
Aug. 2 — Bruno Mars, and 

Fitz and the Tantrums
Sept. 3 — Rock Allegiance 

Tour (Volbeat, HIM, and 
All That Remains)

RED BUTTE GARDEN
Tonight — Edward Sharpe, 

The Magnetic Zeroes
June 9 — Trombone Shorty 

& Orleans Avenue, 
Big Head Todd and the 
Monsters

June 16 — Grace Potter and 
the Nocturnals

June 19 — Jackson Browne

June 20 — Tony Bennett
June 24 — Tedeschi Trucks 

Band
June 25 — She & Him
July 5 — Old Crow 

Medicine Show
July 9 — Pink Martini
July 12 — Rodrigo y 

Gabriela
July 14 — Brandi Carlile
July 15 — David Byrne & 

St. Vincent
July 17 — Garrison 

Keillor’s A Prairie Home 
Companion Radio 
Romance Tour

July 23 — Kenny Loggins
July 25 — Dwight Yoakam
July 30 — Merle Haggard
Aug. 4 — Medeski Martin & 

Wood, and John Scofield’s 
Uberjam Band

Aug. 7 — Steve Miller Band
Aug. 10 — Steely Dan
Aug. 14 — John Butler Trio
Aug. 18 — Michael Franti & 

Spearhead
Aug. 20 — John Prine
Aug. 27 — George 

Thorogood and the 
Destroyers, Buddy Guy

Aug. 29 — Wayne Shorter 
80th Birthday Celebration

Sept. 15 — The Black 
Crowes

Sept. 16 — Neko Case

RIO TINTO STADIUM
July 27 — Jason Aldean

SANDY AMPHITHEATER

June 7 — Ryan Shupe and 
the RubberBand

June 8 — King Niko, Hang 
Time

June 15 — Rhonda Vincent

June 21 — Rockapella
June 26 — American West 

Symphony and Chorus
July 3 — Pat Benatar and 

Neil Giraldo
July 6 — Arrival: The Music 

of Abba
July 9 — Happy Together 

2013 (Flo & Eddie, Chuck 
Negron, Gary Puckett & 
the Union Gap and more)

July 12 — Exile, Juice 
Newton

July 13 — New Electric 
Sound, The North Valley

July 16 — Under the Sun 
2013 (Smash Mouth, 
Sugar Ray, Gin Blossoms, 
Vertical Horizon, and 
Fastball)

July 20 — Stayin’ Alive
July 23 — Huey Lewis and 

The News
Aug. 21 — Sail Rock 

(Christopher Cross, Orleans, 
Gary Wright, Firefall, John 
Ford Coley and more)

Aug. 24 — Golden Sun, 
Polytype

Aug. 29 — Chris Isaak
Sept. 6 — Rockin’ the 

Decades With the 
Salamanders

Sept. 7 — The Souvenirs, 
and The Hollering Pines

Sept. 9 — Charley Jenkins
Sept. 13 — Creedence 

Clearwater Revisited

SCERA SHELL
June 18 — Utah’s Stars and 

Friends (Reunion, Shaun 
King, Jenny Oaks Baker, 
Dallyn Vail Bayles, Kendra 
Lowe, Joshua Creek and 
more)

June 25 — Josh Turner
July 22 — The 5th 

Dimension featuring 
Florence LaRue

Aug. 19 — The Righteous 
Brothers’ Bill Medley

Aug. 29 — Richard Marx
Sept. 2 — Hotel California: 

A Salute to the Eagles

SPRING ACRES ARTS 
PARK

June 7 — Lou Gramm Band

STEEL DAYS IN 
AMERICAN FORK

July 20 — Little River Band

USANA AMPHITHEATRE
Tuesday — Alice Cooper, 

Marilyn Manson
June 14 — Tim McGraw
June 20 — Barenaked 

Ladies
July 5 — Free the People 

2013
July 18 — Kenny Chesney
July 30 — 311
July 31 — Rush
Aug. 1 — Americanarama 

Festival of Music (Bob 
Dylan, Wilco, My Morning 
Jacket, and Ryan 
Bingham)

Aug. 2 — Brad Paisley
Aug. 10 — Alan Jackson
Aug. 27 — Dave Matthews 

Band
Sept. 2 — Uproar Festival 

(Alice in Chains, Jane’s 
Addiction, Coheed and 
Cambria, and more)

Sept. 20 — Luke Bryan

UTAH STATE FAIRPARK
June 29 — Vans Warped 

Tour

check out Steve Martin and The Steep 
Canyon Rangers (July 19), Mandy Patinkin 
(Aug. 3) or Selena Gomez (Nov. 14).

Got crooners? Yes we do, with Michael 
Bublé (Nov. 19), Josh Groban (Oct. 11), 
Tony Bennett (June 20) and Bruce Horn-
sby (July 15).

In the legacy category, there is Jackson 
Browne (June 19), Bob Dylan (Aug. 1) and 
Steely Dan (Aug. 10).

If you like more bang for your buck, 
check out these shows with guaranteed 
fireworks: Stadium of Fire (Kelly Clarkson 
and Carly Rae Jepsen on July 4), Little 
River Band (Steel Days on July 20) and 
Chris Cagle (Saturday as the finale to Pony 
Express Days).

It’s a lively summer for tribute acts as 

well with Hotel California: A Salute to the 
Eagles (Sept. 2), Stayin’ Alive (The Bee Gees 
on July 20), Arrival: The Music of Abba 
(July 6) and Creedence Clearwater Revis-
ited (Sept. 13). OK, we’re just joking about 
that last one, but seriously, without John 
Fogerty this CCR is pretty close to a tribute.

Be sure to check out our full list of the 
main summer concerts currently sched-
uled to find out when and where your 
favorite bands may be performing.

Concerts
Continued from D1

whose large spirit belies his 
small stature. 

Yet while the new film de-
votes substantial screen time 
to the hardships endured by 
the handcart companies, the 
focus is much more on Hanks, 

who spent his late teenage 
years in the Navy before 
following his brother into 
The Church of Jesus Christ 
of Latter-day Saints in 1845. 
After eventually winning the 
trust of early Mormon leader 
Brigham Young, Hanks was 
ready to take immediate ac-
tion in the fall of 1856 when 
Mormon leaders in Salt Lake 
City received word of settlers 
trapped in the mountains by 
snow.

When the film does stick 
to the handcarters, events 
are filtered mostly through 
the eyes of Thomas Dobson, 
a young English pioneer 
nursing a healthy portion of 
regret for having left his old 
life behind.

“Ephraim’s Rescue” has 
some of the same problems 
that “17 Miracles” did. There’s 
an over-reliance on sonorous 
music and slow-motion pho-
tography to punch up the 
drama of certain scenes. It’s 
almost comical in some spots, 
like when a mob of angry 
hooligans appears at the scene 
of a Mormon baptism in Eng-
land. There’s surely no short-
age of hooligans in England 
— ask any soccer fan — but 
there’s nothing to ground us 
even a little bit in the perse-
cution of Mormon converts 
abroad.

Baptism, rejoicing — blam. 
Cue slo-mo hooligans.

 The film’s sense of humor is 
also hit-and-miss. An attempt 
to weave in a running po-
lygamy joke mostly falls flat, 
while a more organic chuckle 
neatly arises from Thomas 
comparing notes with pretty 
Esther about the romantic at-

tachments they’ve each left 
behind. Esther, who’s been 
making a steady (and steadily 
amusing) play for Thomas’ 
affections, is apparently aim-
ing to trade up. “He was quite 
plain, actually,” she says of 
her former sweetheart. “I just 
tried not too look at him too 
much.”

Certain scenes come across 
as forced, with characters 
shoehorned into this or that 
predicament for the sake of 
faith-promoting drama. When 
the handcart company crosses 
a river in high summer, a pio-
neer mother, apparently with-
out consulting anyone else in 
the group, decides that her 
only means of getting to the 
opposite bank is to wade the 
deep water with her young 
son on her shoulders.

Whether or not it really 
happened that way (we’re 
told that it did) is beside the 
point — the filmmaker’s job is 
to suggest why it would have, 
or might have, happened that 
way. 

Instead, the film has her 
simply struggle across in full 
view of any number of people 
who could have — and, more 
importantly, would have — 
rushed to her assistance.

One thing that’s conveyed 
powerfully from start to finish 
is Ephraim Hanks’ uncanny 
ability to give miraculous 
healing blessings employing 
Mormon priesthood rites. 
Hanks apparently manifested 
this remarkable gift early in 
life and Christensen gradually 
show him put it to use, care-
fully and respectfully building 
to scenes that show nearly the 
entire ritual. Especially tender 

is Hanks’ humble insistence 
on washing his hands before 
every blessing.

As the film’s frontier sav-
ior, Darin Southam is both 
suitably meek and appropri-
ately rugged, if occasionally 
somewhat inscrutable. Chris-
tensen might have served his 
star better by giving Hanks 
a little more human frailty. 
When Hanks says at one 
point that his personal fail-
ings are too numerous to be 
counted, Southam makes it 
sound sincere. Aside from 
a humorous flash of temper 
at the expense of two minis-
ters, on the other hand, we 
haven’t seen much to suggest 
that “Eph” was anything but 
courteous, kind, obedient, 
cheerful, thrifty, brave, clean, 
reverent and so forth. A Boy 
Scout before his time.

Even viewers familiar with 
the handcart tragedy may not 
know about Hanks’ role in re-
sponding to it. Despite its own 
shortcomings, “Ephraim’s Res-
cue” is a worthwhile tribute to 
a forgotten hero.

Ephraim
Continued from D1

Review C+      

EPHRAIM’S RESCUE

Director: T.C. Christensen

Cast: Darin Southam, Katherine 
Nelson, James Gaisford, Christina 
Torriente

Running time: 1 hr., 50 min.

Rating: PG for thematic elements 
and some disturbing images

Location: Opens Friday at theaters 
in Utah

PUBLIC NOTICE
The Natural Resources Conservation Service (NRCS), in cooperation with Utah Department of Ag-

riculture and Food as the project sponsor, are proposing to address fl ood damage on the Green River/

Tusher Diversion Dam under the Emergency Watershed Protection program. The proposed project 

is located approximately 6.6 miles north of the City of Green River, Utah on North Long Street. The 

National Environmental Policy Act (NEPA) and the Council on Environmental Quality’s regulations 

at 40 CFR Parts 1500-1508 require an evaluation of potential environmental impacts associated with 

federal projects and actions with input from the public.

The NRCS conducted the 1st public scoping period for the project from October 30, 2012 to Novem-

ber 30, 2012. After the scoping period closed, NRCS decided to prepare an Environmental Impact 

Statement for the project due to potential signifi cant impacts to cultural resources.

You are invited to comment on the project and attend a public Telebriefi ng which will describe 

the current status of the project. Please call 15 minutes prior to the start and an operator will connect 

you to the meeting. Additional Telebriefi ng information will be posted to the project website prior to 

June 12, 2013.

Telebriefing #1   Telebriefing #2 
When: June 12, 2013  When: June 12, 2013 

Time: 2:00 PM to 4:00 PM (MDT) Time: 6:00 PM to 8:00 PM (MDT) 

Call: (800) 346-7359  Call: (800) 346-7359 

 Entry Code 840561   Entry Code 840561 

Comments may be submitted during this 2nd scoping period starting May 29, 

2013 and ending on June 28, 2013 5:00 PM (MDT) to the following:  

Mail: Green River/Tusher Diversion Rehabilitation Project 

 c/o McMillen, LLC - Greg Allington 

 1401 Shoreline Drive 

 Boise, Idaho 83702 

Email: greenriver@mcmillen-llc.com 

Fax: (208) 342-4216 

Phone: (208) 342-4214 

Website: http://www.ut.nrcs.usda.gov/programs/EWP/index.html 

/shared-content/e-edition/jump.php?page=D2&date=2013-05-30&pub=
/shared-content/e-edition/jump.php?page=D1&date=2013-05-30&pub=
/shared-content/e-edition/jump.php?page=D1&date=2013-05-30&pub=
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1393 N. Hwy 191 • 259-5201 • www.bucksgrillhouse.com

opeN daily         at 2:00 p.m.

early Bird Barbecue Specials
served from 2 to 5 p.m.

Secluded patio dining  • live MuSic Tuesday, Thursday-Saturday

Cheesy Fries
Our house made cheese sauce – 6.95

Burger Baskets
served with our house cut fries and L.T.O.P.

1/3# Beef  – 6.95          1/2# Beef – 7.95
Buffalo – 7.95          Veggie – 6.95

B.B.Q. Pork Sandwich – 7.95          B.B.Q. Chicken Breast – 7.95
Kobe Beef Hot Dog – 6.95 (with grilled peppers and onions)

B.B.Q. Turkey Leg Basket
smoked and then finished with our spice rub and chipotle grilling 

sauce. Served with our house cut fries and cole slaw – 7.95

Rib Basket
our brined and slow cooked ribs are finished on the grill with our 

spice rub and chipotle grilling sauce
Served with our house cut fries and cole slaw

¼ Rack (3) – 12.95   •   ½ Rack (6) – 18.95
Full Rack (12) – 23.95

•
•
•

Restorative
Massage.

Special Focus
 Sessions.

Discounts for 
local and ongoing 

clients.

Therapeutic Massage
and Bodywork

Ata Calfee Morse, LMT
435-260-2874

50 East Center St., Suite 8
In-Office and Mobile Services

www.ombodywork.net

Why wait? Call now & feel great!

Do you care about
Transparency in government
Protection of public lands
Balanced redistricting
Decisions based on facts, not political ideology
The right of citizens to petition their government
Equal opportunity for all
Access to medical services for all Utahns
Protecting our air and water
Economic progress and wild land preservation

Yes?

Then you might be a Utah Democrat
Grand County Democratic Organizing Convention

Saturday, June 1st  •  10 a.m. to Noon
Grand Center • 182 North 500 West

259-1633

The Solution to Summer Boredom
4-H Summer Recreational Clubs 2013

Summer Registration is $5 per child  for every 3 clubs
(Additional fees or materials per club may apply)

Pick up a registration form at USU Extension • 125 W 200 S

Deadline: Monday, June 5
Call: 259-7558 for more information
“Utah State University is an affirmative action/equal opportunity institution”

June 10 to July 18

www.cnsvna.org

Part Time CNA
Provide personal care assistance and light housekeeping to patients in their 
homes. Required to have dependable vehicle, mileage is reimbursed will 

travel as far as Green River occasionally. Must be CNA certified and CPR 
certified. Wage depending on experience. Stop in for an application.

Fax or e-mail resume to:
Fax # - 435-259-0467  •  e-mail - lisa.mckee@cns-cares.org

1030 Bowling Alley Lane, #1  •  Moab, Utah 84532
Call Lisa McKee 259-0466

EqUAL OPPORtUnity EMPLOyER

Multicultural Monday
June 17 - Aug. 5

MondAys
9am-3pm

Call 259-5444 or email moabmulticultural@gmail.com to sign up.

For Ages 6+
Register by June 10

$80 for 10 weeks
(pre-registered)

or $15 drop-in rate
(space available)

Summer Day Camp!

This summer, send your child around the world.

@

Won Ton – still missiNG

Please call Sadie @ 435-260-2533 with any information.

We’ve been through 
some crazy
adventures
together, and the 
house isn’t the same 
without him.

Might be willing to 
offer younger, cuter 
kitty for Prisoner 
exchange.

EXTREMELY friendly, adult male Siamese with slight limp, 
missing from area near city ball fields (100 S. 300 E.)

➩

➩

Canyonlands PrCa rodeo CoMMittee Presents

 Thursday FrIday saTurday
May 30 May 31 june 1

o l d  s Pa n i s h  t r a i l  a r e n a
rIdes!  GaMes!  TreaTs!  Fun For all aGes!

Rent by the hour, day, week, or month, with or without Operator

Chuck & Jason Henderson
3071 S. Hwy 191 • Moab, Utah 84532

435-259-4111 • hbuilder@frontiernet.net

Residential, Multi-Family & Commercial Construction

(435)-259-4750 • 3071 S. Hwy 191 • Moab
hendersonleasing@yahoo.com

Distributor for Welding Rods, welding 
hoods, gloves, torch 

accessories, respirators, 
safety glasses, safety tape, 

first aid kits & more!

We now carry all gases and supplies for welding and cutting.

Generators...to suit any need.
From 6500 watts to 53 KVA

Heavy 
ConstruCtion

equipment
rentals 
& sales

still has not justified the rule 
from an economic or scientific 
point of view.

“At a time of limited federal 
budgets, DOI is canceling lease 
sales and struggling to issue 
permits in a timely manner. We 
continue to question why DOI is 
taking on a whole new regulatory 
regime when it lacks resources, 
expertise, and personnel to im-
plement it.”

DOI spokeswoman Jessica 
Kershaw in Washington, D.C., 
said the proposed rule should be 
printed in the Federal Register 
within days and will then be sub-
ject to a 30-day comment period 
from the public.

The BLM said in a news re-
lease the proposal would establish 
“commonsense safety standards” 
for hydraulic fracturing.  

“Approximately 90 percent 
of wells drilled on federal and In-
dian lands use hydraulic fractur-
ing, but the Bureau of Land Man-
agement’s current regulations 
governing hydraulic fracturing 
operations on public lands are 
more than 30 years old and were 
not written to address modern 
hydraulic fracturing activities,” 
according to the news release.

The revised proposed rule 
will modernize BLM’s manage-
ment of fracking “and help to 
establish baseline environmental 

safeguards for these operations 
across all public and Indian 
lands,” the news release stated.

Steve Bloch, energy program 
director and attorney with the 
Southern Utah Wilderness Alli-
ance’s Salt Lake City office, said 
most oil and gas wells in Utah are 
fracked. 

“It is not less controversial 
here than in other places,” he 
said. “I know folks in Moab are 
concerned about it. Any time 
the BLM sells an oil or gas lease 
it comes with the potential for 
fracking.”

The BLM proposed a draft 
rule covering fracking in 2012. 
The current updated draft pro-
posal results from more than 
177,000 public comments on that 
plan.

The latest proposal “revises 
the array of tools operators may 
use to show that water is being 
protected, and provides more 
guidance on trade secret disclo-
sure, while providing additional 
flexibility for meeting these ob-
jectives,” according to the BLM 
news release.

The BLM noted it is not pro-
posing a change to the provision 
that allows hydraulic fracturing 
flowback fluids to be stored ei-
ther in tanks or in lined pits. But 
the agency said it is seeking com-
ments on the costs and benefits 
of requiring those fluids to only 
be stored in closed tanks.

PG

Gift Certificates Available
580 Kane Creek Blvd.
Turn at McDonalds!

24-hr. movie info. 435-259-4441
Adult: $8.00 • Child: $6.00

All Matinees $6
Beginning Fri. May 31st

facebook/slickrockcinemas3
Also find showtimes at 
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Nightly 7:00 & 9:15
Sat. & Sun. Matinees 

1:00 & 3:15
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E A R T H

PG13

Nightly 7:00 & 9:30
Sat. & Sun. Matinees 

1:00 & 3:30

Nightly 7:00 ONLY
Sat. & Sun. Matinees 

1:00 ONLY
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Miller said the climbing 
closures will become an annual 
event, although the list of routes 
to be closed probably will change 
each year as park officials learn 
more about nesting and lambing 
habits.

The current closures have a 
termination date, although Miller 
noted the temporary bans could 
be lifted earlier or later depending 
on the results of area wildlife sur-
veys. Changes in the re-opening 
dates will be posted on the NPS 
website at www.nps.gov/arch 
and announced through the local 
news media, he said.

The routes now closed but 
slated to re-open Aug. 15 are 
Harkened Castle, including the 
entire rock feature known as Ham 
Rock; and Tonka Tower, includ-
ing the entire feature known as 
Tonka Tower and the feature to 
the north of Tonka Tower.

Scheduled for re-opening 
on Aug. 31 are The Pickle, Can-
yonlands by Night, El Second, 
The Coup, Cohn’s Odyssey, Left 
Route, Project One and Project 
Two, Klondike Bluffs Crack Route 
One and Route Two, Cuddle 
Bunny Tower, False Start, North 
Marcher, Sand Hearse, Unknown 
Matching Men, Fun Ramp, The 
Hyena, Trail of the Navajo, Pop 
Tarts and Escape Route.

The Industrial Disease route 
will re-open Sept. 30.

Local guiding companies are 
not affected because no com-
mercial operators have worked 
in Arches since the 1990s, said 
Heidi Wiley, NPS concessions 
management specialist.
Canyonlands permit changes

At Canyonlands National 
Park, visitors requesting back-
country permits will have a short-
er period in which to apply.

The change, which goes into 
effect Sept. 1, affects four-wheel-
drive and mountain bike camp-
ing, four-wheel-drive day use in 
the Needles District, group camp-
ing in the Needles, river trips, 
and trips involving combined 
backpacking and pack rafting, 
according to a news release from 
the NPS.

Currently, visitors may book 
reservations beginning on the 
second Monday in July for the 
following year, said Keri Nel-
son, reservations supervisor for 
Canyonlands. After the change, 
reservations will be taken no 
more than four months, and no 
less than two days, prior to the 
permit start date.

Permits and/or sites not 
reserved at least two days before 
the permit start date will be avail-
able to visitors in person at the 
park’s visitor centers and park 
headquarters reservation office 
on a first-come, first-served basis, 
according to the news release.

Nelson said the change is be-
ing made because Canyonlands is 
updating its reservation process 
to an online system as opposed 
to the current mail or fax applica-
tion process. She added that with 
the longer time frame to make 
reservations, many people ended 
up canceling their reservations, 
particularly on the popular White 
Rim.

More information and avail-
ability calendars will be posted 
on Canyonlands’ website at www.
nps.gov/cany.

Climbing...
Continued from page A1

Fracking...
Continued from page A1 By Lisa J. Church

Staff Writer
Candidates for office in 

Moab and Castle Valley, or for a 
seat on the Spanish Valley Water 
and Sewer Improvement District 
(SVWSID), must file the required 
paperwork during the first week 
of June. 

In Moab, city council seats 
now held by Kyle Bailey and Jeff 
Davis, and the position of mayor 
will be up for election Nov. 5.

Declarations of candidacy 
must be filed between June 3 
and June 7 at the Moab City 
Recorder’s Office, 217 E. Center 

St., 435-259-2683. 
Under Utah law, candidates 

for city elections must be current 
residents who have lived within 
the city for at least one year.

Castle Valley residents will 
also choose a mayor, one two-
year council position and two 
four-year council representatives. 
Candidacy forms are available at 
the Castle Valley Town Clerk’s 
office, 435-259-9828.

Two seats are also up for 
election on the Castle Valley Fire 
District. Candidates must file 
declarations of candidacy with 
Bob Lippman, fire commission 

Deadline looms for municipal elections
clerk, between June 3 and June 
7 at 5 p.m. Contact Lippman at 
259-1182. 

Three SVWSID trustee po-

sitions will be up for election. 
Candidacy documents must be 
filed June 3-7 with the SVW-
SID Clerk at the Grand Water 
& Sewer Service Agency office, 
3025 E. Spanish Trail Road. 
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A Benefit for

Second Chance Wildlife Rehabilitation

June 8
Moab, Utah

10 a.m. - 1 p.m. Scott Matheson Wetlands
Booths about wildlife, rehabilition, beaver, and insects. Wildlife 
photography by Keith Cauley, bat education by Tom Haraden 
and much more. An owl hooting contest. “Come as your favorite 
bird” contest with prizes!

6-9 p.m. Eddie McStiffs
A silent auction with many items and beautiful works of art 
from local artists and several others throughout the state. Other 
items besides artwork will also be available at the auction.

More information, call Debbie 435-650-3441 or Sara 435-259-0910.
  http://wildliferehabilitationinutah.blogspot.com/

Second Chances takes 
injured, orphaned and 
sick wildlife and reha-
bilitates them with the 
intent of release back 
into the wild.

The question is not if a disaster strikes but when.   
Do you know what to do when disaster strikes?  How can you help 
yourself and loved ones before emergency crews can respond?  
Do you know how to protect your employees and customers?  
Learn what hazards we face in Grand County and around the 
country, and how to respond.  Courses include fire suppression, 
light search & rescue, medical operations, and disaster psychol-
ogy.  Join tens of thousands of CERT members in over 1100 com-
munities nationwide.  Upon completion you will have the skills and 
knowledge to act before emergency crews can respond.  And we’ll 
help you compile a home disaster preparedness kit.

CERT TRAINING is a 24 hour course held over 2 weeks.  The next 
class starts in mid-June.  To register or for more information contact 
Kris Hurlburt 260-8824 or certgrand@gmail.com.  $20.00 one-time 
fee, waivers available.  Must be 18+ years old.  CERT is a Federal 
Emergency Management Agency (FEMA) program.

If you have been thinking about 
taking the CERT Course, 

now is the time to sign up.
Classes start in June!

KnowlesHome Furnishings

1004 S. MAIN
MOAB, UTAH

435-259-1585
MON-SAT 9-6

Happy
Fathers Day!

June 16
2013

from all of us at

To the Citizens of  Grand County:
The Solid Waste District is the current owner/operator of  

Moab’s Community Recycle Center.  Included in the District’s 5-
year plan, is a goal to increase recycling throughout Grand County.  

The Community Recycle Center accepts a wide variety of  
recycling materials including plastics #1-7, tin cans, aluminum cans, 
newspaper, office paper, cardboard and glass.  

All of  the materials collected, except glass, is crushed and baled 
and sold to various markets with the revenue used to offset the cost 
of  operating the recycling center.  

Due to the difficulty of  getting trucks to haul the glass to 
markets, the District was hauling the glass to the Moab Landfill 
where it was crushed and used as an intermediate cover for the 
construction and demolition waste that is disposed of  at the landfill.   

The District is happy to announce that they have 
located a buyer for the glass. 

The District is working with Interwest Paper of Salt 
Lake City who will purchase the glass, crushed and stored 
in boxes, in a mixed load with baled newspaper.  

Interwest Paper will ship the boxes of crushed glass to 
Momentum Recycling in Salt Lake City.   

Momentum Recycling will use the glass for various 
industries including making fiberglass insulation to sell to 
Utah construction firms, water filtration systems for cities 
and counties here in Utah and for use in sandblasting. 

These are just some of the ways they will use the glass.

The District is committed to serving the recycling needs of  
our residents and visitors and we will continue to work to make 
improvements that will maximize our recycling potential.

Any concerns or comments can be directed to the Solid Waste 
District office at 435-259-3867 or emailed to gcswmss@yahoo.com. 

For more information 
please visit our website at solidwastessd1.com

2013 Jr. Golf Camp
1st Session  June 17-20
7-9 age group  8 to 10 a.m.
10-11 age group  10 a.m. to 12 noon
12-16 age group  12 noon to 2:00 p.m.

2nd  Session  July 15-18
7-9 age group  8 to 10 a.m.
10-11 age group  10 a.m. to 12 noon
12-16 age group  12 noon to 2:00 p.m.

3rd Session:  August 6-7 (Tourney 8th)
Sign up at the Golf Course or call 259-6488.

MOAB GOLF CLUB
2705 S. East Bench Road

Cost: $25 - One session instruction & tourney ($40 for all sessions & tourney)
includes camp T-Shirt, tournament/BBQ and FREE GOLF DURING THE SUMMER! 

Learn the game of a lifetime and the lessons it teaches.

Seekhaven Resource Center
81 No. 300 East • Moab  •  435-259-2229

You have the right to your own privacy.
Seekhaven helps families in crisis and victims of domestic violence.

Victim Advocates 
Support Groups

Free Legal Clinic Thursdays, 9 a.m. at Seekhaven

24/7 Hotline: 1-888-421-1100

PG13

Gift Certificates Available
580 Kane Creek Blvd.
Turn at McDonalds!

24-hr. movie info. 435-259-4441
Adult: $8.00 • Child: $6.00

All Matinees $6
Beginning Fri. June 7th

facebook/slickrockcinemas3
Also find showtimes at 

PG13

Nightly 7:00 & 9:15
Sat. & Sun. Matinees 

1:00 & 3:15

A F T E R
E A R T H

PG13

Nightly 7:00 & 9:20
Sat. & Sun. Matinees 

1:00 & 3:20

Nightly 7:00 & 9:15
Sat. & Sun. Matinees 

1:00 & 3:15
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INTERNSHIP
THE

of nature. Your show of love and 
understanding is met with grati-
tude.” 

Patterson’s death is the fifth 
fatality to occur in the back-
country near Moab this year. On 
March 13, Zachary Taylor, 20, of 
Moab, died after falling approxi-
mately 120 feet while rappelling 
with friends at Teardrop Arch 
in the Pritchett Canyon area 
southwest of town. On March 
24, Kyle Lee Stocking, 22, of West 
Jordan, died while attempting 
to rope-swing at Corona Arch, 
northwest of Moab. On May 5, 
Adam Jason Weber, 32, of Salt 
Lake City, died from injuries 
sustained in a 150-foot fall while 
rope-swinging and rappelling in 
Day Canyon, about seven miles 
west of U.S. 191 and the Gemini 
Bridges parking area. On May 
7, Christina Elizabeth Allen, 19, 
from San Luis Obispo, Calif., died 
after falling approximately 20 feet 
while hiking with her family near 
Kane Creek in San Juan County.  

A memorial service for Eliza-
beth Patterson will be held Sun-
day, June 9, at 10 a.m. at the top 
of the gondola in Telluride.

Fatal Fall...
Continued from page A1

By Steve Kadel
Staff Writer

The Grand County Council 
has rejected a request to become 
a member of American Lands 
Council, a group that lobbies for 
states to take control of federal 
lands.

County declines to sign up for American Lands Council membership
Kane County Commissioner 

Doug Heaton made a pitch for 
membership during the Grand 
County Council’s meeting on 
May 7. There was little discus-
sion then, but the issue arose 
again during the council’s Tues-
day, May 21, meeting with an 

agenda item to approve mem-
berships and subscriptions for 
2013.

Membership in the Ameri-
can Lands Council would have 
cost $5,000. However, that 
wasn’t the main reason council 
members vetoed the idea.

Council vice chairman Lynn 
Jackson said there are “fun-
damental problems” with the 
organization.

“They are a secret Super 
PAC,” he said. “They are not re-
quired to report who gives them 
money or how much money they 
have.”

Jackson said such political 
action committees “allow our 
democracy to be purchased.”

Officially known as “in-
dependent-expenditure only 
committees,” Super PACs are not 
allowed to give money directly to 
political candidates’ campaigns 
or political parties. But unlike 
traditional PACs, there is no 
legal limit on the size of dona-
tions they can accept from indi-
viduals, unions, corporations or 
other groups.

Jackson said many residents 
of Grand County probably agree 
with the American Land Coun-
cil’s philosophies while just as 

many probably are opposed. He 
said it is wrong to use taxpayer 
money to support a particular 
political agenda.

Council chairman Gene 
Ciarus said he is a member of 
American Lands Council. Still, 
he said, “You can question us-
ing public money” for member-
ship.

Council member Eliza-
beth Tubbs also went on record 
against joining the group, saying 
she doesn’t agree with its pri-
mary goal of returning federal 
lands to states. Tubbs added that 
$5,000 is too much money to 
spend for a membership.

Council member Jim Nyland 
cited the group’s private nature 
in opposing membership.

“I hate to see taxpayer dol-
lars go to a private organization 
and I’m not sold on this organi-
zation,” he said.

The American Lands Coun-
cil’s mission is to “secure and de-
fend local control of land access, 
land use and land ownership,” 
according to an information 
brochure from the group.

“Federal control of public 
lands is destroying forests and 
watersheds, shutting off ac-
cess, constricting economic 
opportunity, breaking state and 
local government budgets, and 
threatening our way of life,” the 
brochure states. 

By Steve Kadel
Staff Writer

Moab-based Living Rivers 
has joined other environmental 
groups in filing a notice of intent 
to sue the U.S. Bureau of Land 
Management (BLM) for allegedly 
failing to protect endangered 
species on public lands offered 
for oil shale and tar sands devel-
opment.

The 60-day notice was filed 
May 23 in federal court in Den-
ver, said John Weisheit of Living 
Rivers. The notice is the first step 
toward filing a lawsuit.

The BLM has allocated more 
than 800,000 acres of public land 
in the Colorado River Basin for 
oil shale and tar sands develop-
ment, according to a news release 

from Grand Canyon Trust, one 
of the groups that filed the notice 
of intent.

 “This plan threatens to in-
dustrialize backcountry, pollute 
air and water, destroy habitat, 
and commit the Colorado River 
Basin to an even drier future,” 
Grand Canyon Trust’s Taylor 
McKinnon said in the release.

However, U.S. Rep. Rob 
Bishop, R-Utah, said in a letter 
to the U.S. Department of Inte-
rior (DOI) that litigation from 
environmental groups already 
has reduced the available BLM 
land for oil shale development 
in Utah, Colorado and Wyoming 
from 1.9 million acres to 679,000 
acres.

Bishop said the BLM is also 

proposing “significant changes” 
to the oil shale commercial leas-
ing program. Those changes 
include a policy of granting 
commercial leases for oil shale 
research and development only 
after the agency has determined 
the drilling operations can occur 
without “unacceptable environ-
mental risk,” according to the 
BLM.

Bishop’s letter called that “a 
nebulous term.” He said it dupli-
cates safeguards already in place 
under the National Environmen-
tal Policy Act.

The letter, also signed other 
senators and representatives, 
including Sen. Orrin Hatch, R-
Utah, asked the DOI to extend 
the public comment period on 

the new regulations by 60 days 
from its May 28 closure. Bishop’s 
spokeswoman Melissa Subbotin 
said the request was granted.

The BLM’s proposed new 
policy also would replace the cur-
rent royalty rates industry must 
pay, a change Bishop and others 
believe will deter energy devel-
opment. The new rule would 
boost the present 5 percent rate 
adopted in 2008 under the Bush 
administration to 12.5 percent.

But Steve Bloch, attorney for 
the Southern Utah Wilderness 
Alliance,  said the oil shale indus-
try now pays les for development 
rights than does the traditional 
oil and gas industry.

“It’s almost like a taxpayer-
funded incentive,” Bloch said. 

Groups seek to block oil shale, tar sands development
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ACTION: Notice of extension of public 
scoping comment period. 

DATES: Comments must be received no 
later than July 8, 2013. 
SUMMARY: The Mt. Baker-Snoqualmie 
National Forest hereby gives notice that 
it is extending the public scoping 
comment period for the Green Mountain 
Lookout Removal Project. A notice was 
originally published in the Federal 
Register on May 2, 2013 (Volume 78, 
No. 85), beginning a 30 day comment 
period. Please see the Notice of Intent 
(FR Doc. 2013–10322) for more 
information related to the project. In 
response to requests for additional time, 
the Forest Service will extend the 
comment period from June 3, 2013, to 
July 8, 2013. 
ADDRESSES: Send written comments to 
Todd Griffin, Project Leader, Mt. Baker- 
Snoqualmie National Forest, 2930 
Wetmore Avenue, Suite 3A, Everett, 
Washington 98201. Comments may also 
be sent via email to 
toddgriffin@fs.fed.us, or via facsimile to 
(425) 783–0141. 
FOR FURTHER INFORMATION CONTACT: 
Todd Griffin, Project Leader, at the 
address listed above or by telephone 
(360) 677–2258. 

Dated: May 28, 2013. 
Steve Kuennen, 
Acting Forest Supervisor. 
[FR Doc. 2013–13008 Filed 5–31–13; 8:45 am] 

BILLING CODE 3410–11–P 

DEPARTMENT OF AGRICULTURE 

Grain Inspection, Packers and 
Stockyards Administration 

Advisory Committee Meeting 

AGENCY: Grain Inspection, Packers and 
Stockyards Administration, USDA. 
ACTION: Notice of advisory committee 
meeting. 

SUMMARY: Pursuant to the Federal 
Advisory Committee Act, this 
constitutes notice of the upcoming 
meeting of the Grain Inspection, Packers 
and Stockyards Administration (GIPSA) 
Grain Inspection Advisory Committee 
(Advisory Committee). The Advisory 
Committee meets twice annually to 
advise the GIPSA Administrator on the 
programs and services that GIPSA 
delivers under the U.S. Grain Standards 
Act. Recommendations by the Advisory 
Committee help GIPSA better meet the 
needs of its customers who operate in a 
dynamic and changing marketplace. 
DATES: June 18, 2013, 8:00 a.m. to 4:30 
p.m.; and June 19, 2010, 8:00 a.m. to 
Noon. 

ADDRESSES: The Advisory Committee 
meeting will take place at GIPSA’s 
National Grain Center, 10383 N. 
Ambassador Drive, Kansas City, 
Missouri 64153. 

Requests to orally address the 
Advisory Committee during the meeting 
or written comments may be sent to: 
Administrator, GIPSA, U.S. Department 
of Agriculture, 1400 Independence 
Avenue SW., STOP 3601, Washington, 
DC 20250–3601. Requests and 
comments may also be faxed to (202) 
690–2173. 

FOR FURTHER INFORMATION CONTACT: 
Terri L. Henry by phone at (202) 205– 
8281 or by email at 
Terri.L.Henry@usda.gov. 

SUPPLEMENTARY INFORMATION: The 
purpose of the Advisory Committee is to 
provide advice to the GIPSA 
Administrator with respect to the 
implementation of the U.S. Grain 
Standards Act (7 U.S.C. 71–87k). 
Information about the Advisory 
Committee is available on the GIPSA 
Web site at http://www.gipsa.usda.gov/ 
fgis/adcommit.html. 

The agenda will include an overview 
of Federal Grain Inspection Service 
operations-market overview, 
international programs, moisture meter 
implementation, update on biotech 
proficiency program, Field Management 
Division updates and initiatives, and an 
overview of the quality pilot in New 
Orleans and results to date. 

For a copy of the agenda please 
contact Terri L. Henry by phone at (202) 
205–8281 or by email at 
Terri.L.Henry@usda.gov. 

Public participation will be limited to 
written statements unless permission is 
received from the Committee 
Chairperson to orally address the 
Advisory Committee. The meeting will 
be open to the public. 

Persons with disabilities who require 
alternative means of communication of 
program information or related 
accommodations should contact Terri L. 
Henry at the telephone number listed 
above. 

Larry Mitchell, 
Administrator, Grain Inspection, Packers and 
Stockyards Administration. 
[FR Doc. 2013–13063 Filed 5–31–13; 8:45 am] 

BILLING CODE 3410–KD–P 

DEPARTMENT OF AGRICULTURE 

Natural Resources Conservation 
Service 

Intent to Prepare an Environmental 
Impact Statement for the Green River/ 
Tusher Diversion Dam Rehabilitation 
Project, Emery/Grand County, UT 

AGENCY: Natural Resources 
Conservation Service, USDA. 
ACTION: Notice of Intent (NOI) to Prepare 
an Environmental Impact Statement. 

SUMMARY: Pursuant to section 102(2)(c) 
of the National Environmental Policy 
Act (NEPA) of 1969, 42 U.S.C. 4321– 
4370d, as implemented by the Council 
of Environmental Quality regulations 
(40 CFR parts 1500–1508) and Natural 
Resources Conservation Service (NRCS) 
regulations that implement NEPA at 7 
CFR part 650, the NRCS Utah State 
Office announces its intent to prepare 
an Environmental Impact Statement 
(EIS) for the Green River/Tusher 
Diversion Dam Rehabilitation project. 

The purpose of this notice is to alert 
interested parties regarding the intent to 
prepare the EIS, to provide information 
on the nature of the proposed action and 
possible alternatives, and to invite 
public participation in the EIS process 
(including providing comments on the 
scope of the draft EIS, to announce that 
a public scoping meeting will be 
conducted, and to identify cooperating 
agency contacts). The EIS process will 
evaluate alternatives recommended for 
detailed study as a result of previous 
planning-level studies completed by 
NRCS and any additional (new) 
alternatives identified during scoping. 
DATES: Written comments on the scope 
of the draft EIS, including the project’s 
purpose and need, the alternatives to be 
considered, types of issues that should 
be addressed, associated research that 
should be considered, and the 
methodologies to be used in impact 
evaluations should be sent to NRCS 
starting on May 29, 2013 and ending on 
or before June 28, 2013 (5:00 p.m. MDT), 
to the address listed in the ADDRESSES 
section below. Comments submitted 
after June 28, 2013 will be considered to 
the extent practicable by the project 
team. 

Two scoping meetings to present the 
project and develop the scope of the EIS 
will be held on Wednesday, June 12, 
2013, via Tele-briefings. Participants 
should call (800) 346–7359 (entry code 
840561) at least fifteen minutes prior to 
the meeting and an operator will 
connect you to the Tele-briefing. The 
first Tele-briefing will start at 2:00 p.m. 
(MDT) with a formal presentation and 
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last until 2:45 p.m. An informal 
question and answer period will be held 
from 2:45 p.m. to 4:00 p.m. The second 
Tele-briefing will start at 6:00 p.m. 
(MDT) with a formal presentation and 
last until 6:45 p.m. An informal 
question and answer period will be held 
from 6:45 p.m. to 8:00 p.m. Presentation 
materials will be available on the project 
Web site (http://www.ut.nrcs.usda.gov/ 
programs/EWP/index.html) for 
participants to download prior to the 
meeting. 

Any individual who requires special 
assistance to participate in a scoping 
meeting, such as hard copy 
documentation of the meeting or other 
assistance, should contact Mr. Greg 
Allington, McMillen, LLC, (208) 342– 
4214 or greenriver@mcmillen-llc.com by 
Friday, May 24, 2013 to allow sufficient 
time for documents to be mailed or 
special arrangements to be made. 

Scoping meeting presentation 
materials will be available on the NRCS 
Utah Emergency Watershed Protection 
Web site (http://www.ut.nrcs.usda.gov/ 
programs/EWP/index.html) prior to the 
meeting. Electronic copies of the 
scoping materials may also be obtained 
from Mr. Greg Allington, McMillen, 
LLC, (208) 342–4214 or 
greenriver@mcmillen-llc.com. 
Representatives of Native American 
tribal governments and of federal, State, 
regional and local agencies that may 
have an interest in any aspect of the 
project will be invited to be cooperating 
agencies, as appropriate. 
ADDRESSES: Formal scoping comments 
may be submitted via mail, email, fax, 
or oral telephone comment to: 
• Contact: Mr. Greg Allington, 

McMillen, LLC, 
• Mail: 1401 Shoreline Dr., Boise, 

Idaho 83702 
• Email: greenriver@mcmillen-llc.com 
• Fax: (208) 342–4216 
• Telephone: (208) 342–4214. 
Details of the public scoping meeting 

are given above under DATES. 
Comments should be submitted by 
close-of-business (5:00 p.m. MDT) June 
28, 2013. Respondents should provide 
contact information if you wish to be 
included on the EIS mailing list. Please 
note that any respondent’s entire 
scoping comment, including their 
personal contact information, may be 
made publicly available at any time 
during the EIS process. 
FOR FURTHER INFORMATION CONTACT: Mr. 
Bronson Smart, State Conservation 
Engineer, Wallace F. Bennett Federal 
Building, 125 South State Street, Room 
4010, Salt Lake City, Utah 84138–1100, 
or via email at 
bronson.smart@ut.usda.gov. Information 

may also be obtained from Mr. Greg 
Allington, McMillen, LLC, 1401 
Shoreline Dr., Boise, Idaho 83702, or via 
email at greenriver@mcmillen-llc.com. 
SUPPLEMENTARY INFORMATION: 

Background—The NRCS and Utah 
Department of Agriculture and Food 
(UDAF) are analyzing alternatives to 
rehabilitate the Green River/Tusher 
Diversion Dam due to damage from the 
late 2010 and early 2011 flood events. 
The dam was constructed in the early 
1900’s and has been modified over the 
years to maintain the structure. During 
the 2010/2011 flood events, flows in the 
Green River caused severe damage to 
the diversion structure compromising 
its structural integrity. If the dam fails, 
water delivery to two irrigation canals, 
a historic irrigation water wheel 
delivery system, and one hydropower 
plant would be eliminated. 

The rehabilitation of the diversion 
dam would be funded through the 
NRCS Emergency Watershed Protection 
(EWP) program (CFR, Title 7: 
Agriculture, Part 624—Emergency 
Watershed Protection) via technical 
assistance and partial construction 
funding. A National Environmental 
Policy Act (NEPA) Programmatic EIS 
was prepared by NRCS for the overall 
EWP program in 2004; however, the 
rehabilitation of this diversion dam does 
not fit within the analysis parameters of 
the Programmatic EIS. Therefore, 
additional NEPA analysis is required for 
this project. 

The project started out under the 
analysis of an Environmental 
Assessment (EA) during the first 
scoping period that was opened from 
October 30, 2012 to November 30, 2012. 
A public scoping meeting was held on 
November 15, 2012 at Green River City 
Hall in Green River, Utah. Through 
additional consultation with the Utah 
State Historic Preservation Office 
(SHPO) under Section 106 of the 
National Historic Preservation Act, it 
was determined that the diversion dam 
may be eligible for listing on the 
National Register of Historic Places. Any 
modifications to the dam may be 
considered an ‘‘adverse effect’’ which 
may make it ineligible for listing after 
rehabilitation. A wide range of 
alternatives is being considered for the 
project as listed in the Alternatives 
section below. Some of the impacts to 
the diversion dam from these 
alternatives may be considered 
‘‘significant’’ to cultural resources and 
as a result, NRCS has decided to prepare 
an EIS for the project. The EIS will be 
prepared consistent with Title 390, The 
National Emergency Watershed 
Protection Program Manual. 

The Upper Colorado Endangered Fish 
Recovery Program (Recovery Program) is 
proposing to fund and install a fish 
barrier in the west irrigation and 
hydropower plant canal to prevent 
Endangered Species Act (ESA) listed 
fish species from entering the canal and/ 
or hydropower plant. As part of the dam 
repair, upstream and downstream fish 
passage may also be incorporated into 
the design. These fish protection and 
passage components are proposed for 
inclusion in the Green River diversion 
rehabilitation project to help reduce 
mortality of ESA listed fish species 
populations in the Green River. 

Scoping Process—NRCS invites all 
interested individuals and 
organizations, public agencies, and 
Native American Tribes to comment on 
the scope of the EIS, including the 
project’s purpose and need, alternatives 
proposed to date, new alternatives that 
should be considered, specific areas of 
study that might be needed, and 
evaluation methods to be used. 

Background information including the 
project purpose and need and 
alternatives developed to date will be 
available prior to the scoping meeting 
on the NRCS Utah EWP Web site 
(http://www.ut.nrcs.usda.gov/programs/ 
EWP/index.html). Electronic and hard 
copies of supporting documentation are 
also available from Mr. Greg Allington, 
McMillen, LLC, (208) 342–4214 or 
greg.allington@mcmillen-llc.com. 

Once the scope of the EIS is 
confirmed upon the close of scoping, 
NRCS will begin preparation of the draft 
EIS. A summary of comments received 
during the scoping period will be 
compiled in a scoping report which will 
be available on the NRCS Utah EWP 
Web site. 

Project Study Area and 
Environmental Setting—The proposed 
project is located approximately 6.6 
miles north of the city of Green River in 
Emery/Grand Counties, Utah. The 
project study area includes land that is 
unincorporated on both sides of the 
Green River. The primary study area 
includes the diversion dam where 
rehabilitation activities would occur. 
Secondary study areas include areas 
required for alternatives of the project as 
described in the Alternatives section 
below such as the powerhouse raceway, 
irrigation canal on the east side of the 
diversion dam, construction staging 
areas on both sides of the river, and 
potential impacts to the river and 
riparian area upstream of the diversion 
dam. 

The environmental setting for the 
project area is primarily located in a 
riverine environment surrounded by a 
relatively narrow riparian plant 
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community adjacent to the river. 
Beyond the riparian community are 
agricultural fields on the east side of the 
diversion dam and BLM land on the 
west side of the diversion dam that is 
primarily comprised of desert shrubs 
and grasses. 

Environmental resources consist of 
the natural and man-made environment. 
Preliminary resource concerns 
associated with the rehabilitation of the 
diversion dam may include both 
beneficial and negative impacts to water 
quality and supply, fish, threatened and 
endangered species, cultural, recreation, 
aesthetics, and public health and safety. 

Alternatives—NRCS is analyzing the 
following conceptual alternatives to 
rehabilitate the diversion dam: 
• Repair Existing Diversion Dam: 

Repair the existing diversion to safely 
pass flood events. 
• Replace Existing Diversion Dam: 

Demolish the existing diversion dam 
and install a new dam in the same 
location. 
• Replace Diversion Dam 

Downstream: Demolish the existing 
diversion dam and install a new 
diversion dam downstream. 
• Replace Diversion Dam Upstream: 

Demolish the existing diversion dam 
and install a new diversion dam 
upstream. 
• Diversion Decommissioning: 

Completely remove the diversion dam 
from the river and stabilize the 
diversion site. The existing water rights 
at the dam would be supplemented via 
pumping out of the river or other 
options to provide water to the water 
rights holders. 
• Fish Passage Upstream/ 

Downstream: Construct a passage 
system(s) on the dam to allow safe 
upstream and downstream passage of 
fish over the diversion dam. 
• Electric Fish Barrier: Install an 

electric fish barrier to prevent fish from 
swimming into the powerhouse and 
irrigation canal on the west side of the 
diversion dam. 
• Fish Barrier: Install a fish barrier to 

prevent fish from swimming into 
irrigation canal on the east side of the 
diversion dam. 
• Boat Passage Upstream/ 

Downstream: Construct a passage 
system(s) on the dam to allow safe 
downstream passage of boats past the 
diversion dam. 

NRCS will consider any viable 
alternatives brought forward during 
scoping if it is substantially different 
from the alternatives described above. 
NRCS will also study a No-Action 
alternative which would consist of no 
Federal money used for the 
rehabilitation of the diversion dam. 

Cooperating Agencies—Federal, state, 
and local agencies that may be 
interested in or affected by the project 
may request or be requested by NRCS to 
become a cooperating agency in the 
development of the EIS. 

Signed this 24th day of May, 2013, in Salt 
Lake City, Utah. 
David C Brown, 
Utah State Conservationist, Natural 
Resources Conservation Service. 
[FR Doc. 2013–13062 Filed 5–31–13; 8:45 am] 

BILLING CODE 3410–16–P 

DEPARTMENT OF AGRICULTURE 

Natural Resources Conservation 
Service 

Non-Rock Alternatives to Shoreline 
Protection Demonstration Project (LA– 
16) Iberia, Jefferson, and Lafourche 
Parishes, LA 

AGENCY: Natural Resources 
Conservation Service, Department of 
Agriculture. 
ACTION: Notice of Finding of No 
Significant Impact. 

SUMMARY: Pursuant to Section 102(2)(C) 
of the National Environmental Policy 
Act of 1969; the Council on 
Environmental Quality Guidelines (40 
CFR part 1500); and the Natural 
Resources Conservation Service 
Guidelines (7 CFR part 650); the Natural 
Resources Conservation Service, U.S. 
Department of Agriculture, gives notice 
that an environmental impact statement 
is not being prepared for the Non-Rock 
Alternatives to Shoreline Protection 
Demonstration Project (LA–16), Iberia, 
Jefferson, and Lafourche Parishes, 
Louisiana. 

FOR FURTHER INFORMATION CONTACT: W. 
Britt Paul, Acting State Conservationist, 
Natural Resources Conservation Service, 
3737 Government Street, Alexandria, 
Louisiana 71302; telephone (318) 473– 
7751. 

SUPPLEMENTARY INFORMATION: An 
environmental assessment of the 
federally assisted action indicates that 
the project will not cause significant 
local, regional, or national impacts on 
the environment. As a result of these 
findings, W. Britt Paul, Acting State 
Conservationist, has determined that 
preparation and review of an 
environmental impact statement is not 
needed for this project. 

The project will install and monitor 
various shoreline protection systems in 
areas of the state where physical, 
logistical and environmental limitations 
preclude the use of rock structures. The 

shoreline protection systems will be 
demonstrated in up to three (3) test sites 
in coastal Louisiana. Up to five (5) 
‘‘non-rock’’ shoreline protection systems 
will be installed in 500 linear foot 
sections at each site, extending a 
maximum of 4,200 linear feet (including 
buffer areas) along the shoreline at each 
site. The sites selected include the 
western side of the peninsula separating 
Vermilion and Weeks Bay in Iberia 
Parish; the southeast shoreline of Lake 
Salvador in Jefferson Parish; and the 
western shoreline of Bayou Perot in 
Lafourche Parish. 

The Notice of Finding of No 
Significant Impact (FONSI) has been 
forwarded to the Environmental 
Protection Agency and to various 
federal, state, and local agencies and 
interested parties. A limited number of 
copies of the FONSI are available to fill 
single copy requests at the above 
address. Basic data collected during the 
environmental assessment are on file 
and may be reviewed by contacting W. 
Britt Paul. 

No administrative action on 
implementation of the proposal will be 
taken until 30 days after the date of this 
publication in the Federal Register. 

W. Britt Paul, 
Acting State Conservationist. 
[FR Doc. 2013–13060 Filed 5–31–13; 8:45 am] 

BILLING CODE 3410–16–P 

DEPARTMENT OF COMMERCE 

Foreign-Trade Zones Board 

[B–53–2013] 

Notification of Proposed Production 
Activity, The Gas Company, LLC dba 
Hawai’i Gas, Subzone 9F (Synthetic 
Natural Gas), Kapolei, Hawaii 

The Gas Company, LLC dba Hawai’i 
Gas (Hawai’i Gas), operator of Subzone 
9F, submitted a notification of proposed 
production activity to the Foreign-Trade 
Zones (FTZ) Board for their facility in 
Kapolei, Hawaii. The notification 
conforming to the requirements of the 
regulations of the FTZ Board (15 CFR 
400.22) was received on May 22, 2013. 

The subzone currently has authority 
to produce synthetic natural gas, carbon 
dioxide, hydrogen, hydrocarbon gas 
mixtures and zinc sulfide using certain 
foreign-status feedstocks produced 
within Subzone 9A. The current request 
would allow Hawai’i Gas to admit the 
feedstocks listed below from any source 
in foreign status. Pursuant to 15 CFR 
400.14(b), FTZ activity would be limited 
to the specific foreign-status materials 
and components and specific finished 
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Conference Participant List Client Instant Access, LLC
2nd Scoping Telebriefing Presentation Attendance List 2:00 PM
Company: McMillen, LLC
Chairperson: Greg Allington
Date of Conference: 6/12/13
Conference ID: 840561

Last Name First Name Company
1 Beals Tony USDA NRCS
2 Czapla Tom Fish Wildlife
3 Johnson Floyd BLM
4 Schou Nick Utah Rivers Council
5 Smith Ted Software AG
6 Axness Dan **Speaker**
7 Allington Greg **Speaker**
8 Smart Bronson **Speaker**

Conference Participant List Client Instant Access, LLC
2nd Scoping Telebriefing Presentation Attendance List 6:00 PM
Company: McMillen, LLC
Chairperson: Greg Allington
Date of Conference: 6/12/13
Conference ID: 840561

Last Name First Name Company
1 Beals Tony USDA & RCF
2 Carey Jason River Restoration
3 Hanson Makeda Division of Wildlife Resources
4 Hunt Chet Green River Canal Company
5 Ryan Cathy The City of Green River
6 Young Brody Utah State Parks & Recreation
7 Axness Dan **Speaker**
8 Allington Greg **Speaker**



NRCS Emergency Watershed Protection (EWP)
Green River/Tusher Diversion Dam Rehabilitation

Environmental Impact Statement

2nd Scoping Periodp g
Public Telebriefing
June 12, 2013
2:00 PM & 6:00 PM (MDT)

Project Team

Natural Resources Conservation ServiceNatural Resources Conservation Service 
(NRCS)

Lead Funding Agency

Utah Department of Agriculture and Food
(UDAF)

Project Sponsor

McMillen, LLC
NEPA Project Manager/Concept Design

2



NRCS EWP Program

Bronson Smart – NRCS Utah

– State Conservation Engineer

– bronson.smart@ut.usda.gov

801 524 4559

3

– 801‐524‐4559

NRCS EWP Program

• Utah State: $70 million+ in 2012

• Damage to Watersheds from Natural Disasters

• Rehabilitate Structure from 2010/2011 Flood 
Damage

• Upgrade Structure to Current Engineering 
Standards and Technology

• Comply with Federal, State and Local Regulations

4



NRCS EWP Program

• Green River/Tusher Diversion Dam is eligible 
f f di f 2010/2011 fl d tfor funding from 2010/2011 flood event

• The Diversion Dam is a conservation practice 
and complies with the EWP regulations

• Completing additional NEPA Analysis in the 
form of an EISform of an EIS

– Project not covered in the 2004 Programmatic EIS

5

NRCS EWP Program

• National EWP Program Manual (Title 390 Part 
510 515)510‐515)

– http://directives.sc.egov.usda.gov/RollupViewer.as
px?hid=26433

• EWP Program Final Programmatic EIS (2004)

– http://www.nrcs.usda.gov/wps/portal/nrcs/main/p // g / p /p / / /
national/programs/financial/ewp/

6



Project Review

Dan Axness – McMillen, LLC

– Concept Design Project Manager

– greenriver@mcmillen‐llc.com

208 342 4214– 208‐342‐4214

7

Project Vicinity 
Map

Dam is ~6 miles north
of Green River, Utah

8



Project 
Overview Map

9

2010/2011 Flood Damage Map

10



Photos

West End of Diversion

East End of Diversion

11

Photos

East End of Diversion Damage to Waterwheel  
Raceway (looking u/s)

East End of Diversion Damage to Waterwheel  
Raceway (looking d/s)
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Photos

West End of Diversion Damage to Diversion 
Dam (looking u/s)

West End of Diversion Damage to Diversion 
Dam (looking u/s)

13

Photos

Damage to Slide Gate West End of Dam 
(looking u/s)

Damage to Concrete West End of 
Diversion
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Photos

Damage to Concrete West End of Diversion

Damage to Concrete and Entrance to 
Raceway West End of Diversion

15

Conceptual Project Alternatives

• No Action

• Rehabilitate Diversion (4 Options)

• Diversion Decommissioning

• Fish Passage Upstream/Downstream

• Fish Passage Monitoring

• Boat Passage Upstream/Downstream

• Fish Barrier(s)

16



Conceptual Project Alternatives
• Rehabilitate Diversion Options

– Repair Existing Diversionp g

– Replace Existing Diversion

– Replace Existing Diversion Downstream

– Replace Existing Diversion Upstream

17

Fish Passage

• Endangered and Threatened 
Fi h S i d th

Razorback Sucker

Fish Species under the 
Endangered Species Act

• Downstream: Notches in Dam

• Upstream Passage System

Colorado Pikeminnow

• Upstream: Passage System

• Electronic Tag Reader
Humpback Chub

Bonytail
18



Fish Barrier(s)

• Electric Barrier: Deter fish from swimming 
d h d t i i ti ldown powerhouse and west irrigation canal 
raceway

• Barrier: Deter fish 
from swimming 
down east irrigation

ELECTRIC BARRIER EXAMPLE

down east irrigation 
canal

19

Fish and Boat Passage

• Fish and Boat 
Passage: System toPassage: System to 
allow safe upstream 
passage of fish and 
safe downstream 
passage of boats past 
the dam

• Boat Portage: Access 
around dam during 
low flow scenarios

FISH AND BOAT PASSAGE SYSTEM 
EXAMPLE

20



National Environmental Policy Act

Greg Allington – McMillen, LLC

– NEPA Project Manager

– greenriver@mcmillen‐llc.com

208 342 4214– 208‐342‐4214

National Environmental Policy Act (NEPA) of 1969 
(Public Law 91‐190) and the Council on Environmental 
Qualities regulations at 40 CFR Parts 1500‐1508

21

NRCS NEPA

• Environmental analysis required for major 
f d l tifederal actions

• The NRCS is the funding agency for the 
rehabilitation of the diversion dam (75%)

• The project sponsor provides the remaining 
25% cost‐share for the diversion dam25% cost‐share for the diversion dam 
rehabilitation project

22



Other Components

• Upper Colorado River Endangered Fish 
R P ill b i l ti thRecovery Program will be implementing the 
installation of the electric fish barrier project 
(100%) in the raceway

– US Bureau of Reclamation is the funding agency

– US Fish and Wildlife Service is providing technical p g
oversight of the barrier

23

NEPA Project History

• NEPA process began in September 2012

• Started under the analysis of an 
Environmental Assessment (EA)

– 1st Scoping Period

• Opened: October 30, 2012

• Public Meeting: November 15, 2012

• Closed: November 30, 2012

– 1st Scoping Report is available on the project 
website

24



NEPA Project History

• Preliminary Section 106 Consultation with the 
Utah State Historic Preservation Office after 1stUtah State Historic Preservation Office after 1
Scoping Period
– Diversion Dam may be eligible for listing on the 
National Register of Historic Places

– Any modification may be considered an “adverse 
effect” which may make it ineligible for listing 
d di th l t d lt tidepending on the selected alternative

– NRCS concluded that some of the impacts from 
alternatives may be considered “significant” to 
cultural resources

25

NEPA Project History

• NRCS has decided to prepare an 
E i t l I t St t t (EIS) f thEnvironmental Impact Statement (EIS) for the 
project

• Federal Register Notice of Intent (NOI)

– 2nd Scoping Period

• Opened: May 29, 2013p y ,

• Public Telebriefings: June 12, 2013

• Closes: July 2, 2013 (extended)

26



NEPA Public Involvement

• EIS Scoping (30‐day)
– Express initial concerns and suggest alternatives to beExpress initial concerns and suggest alternatives to be 
considered

• Draft EIS Public Comment Period (45‐day)
– Public review of alternatives and environmental 
impacts

• Final EIS Public Comment Period (30‐day)
Proposed alternative published to public with– Proposed alternative published to public with 
summary of Draft EIS comments

• Record of Decision (ROD) Protest/Appeal (30‐day)
– Project approval by NRCS

27

Typical Scoping Concerns

• Project Purpose and Need

• Design Alternatives

• Natural Environment

• Water Quality and Quantity

– Including a No‐Action 
Alternative

• Mitigation

• Fish

• T&E Species

• Man‐made Environment

• Cultural

• Recreation

• Aesthetics

• Public Health and Safety

28



Scoping Comments

• Formal comments may be submitted by:

– Email

– Written Letter

– Oral (Phone)

• Scoping Report: Summarizes issuesScoping Report: Summarizes issues, 
alternatives and concerns from the public

29

2nd Public Scoping Comment Closes: July 2, 2013 30



NEPA Contact Information

• Please contact Greg Allington with McMillen 
regarding questions and comments:regarding questions and comments:

– Phone: 208‐342‐4214

– Fax: 208‐342‐4216

E il i @ ill ll– Email: greenriver@mcmillen‐llc.com

– Address: 1401 Shoreline Drive
Boise, ID 83702

http://www.ut.nrcs.usda.gov/programs/EWP/index.html
31

Informal Questions

??????
32
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NRCS Green River EIS 2nd Scoping Period – Commenters and Commenter Reference Numbers 

1 
 

 

Commenter # Name Organization City State Comment Document 

1 Jack Kloepfer Public   E-mail 

2 Landis Arnold Public Longmont CO E-mail 

3 Helen Howard Public   E-mail 

4 Hal Crimmel Public Ogden UT E-mail 

5 Andrew G. Bentley Public Poultney VT E-mail 

6 Janet Oertli Public   E-mail 

7 Leif M. Johnson Public Grand Junction CO Mail 
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SECTION 1  

INTRODUCTION 
 
1.0 Introduction 
  
The Natural Resources Conservation Service (NRCS) - Utah contracted McMillen, LLC (McMillen) to 
provide engineering services to plan and prepare a concept design for the rehabilitation of the Green River 
Diversion Dam located in Emery and Grand Counties, Utah. The following report consists of project 
alternative descriptions and a detailed analysis of the existing physical site resources. The report also 
describes the hydraulic evaluations conducted in order to compare the performance of each of the project 
alternatives against existing conditions. Finally, the report includes an economic evaluation of the various 
alternatives and offers a Proposed Alternative for the project. The purpose of the report is to present 
information that supports the formulation, evaluation, and conclusions of the concept design project.   
 
1.1 Background 
 
The Green River Diversion Dam is located approximately six miles upstream of the town of Green River, 
Utah. The dam1 was originally constructed in 1906 and consisted of a wood cribbing filled with rock, but 
was later capped in 1936 with cast-in-place concrete to form a broad-crested weir, lending the dam its 
present form (Cavalli 2000). The existing structure spans the width of the river, approximately 755 feet, 
and diverts approximately 819 cfs to irrigators on either side of the river. Water is also diverted into a 
powerhouse raceway for use in a downstream hydropower facility before being discharged back into the 
river. The original diversion structure was constructed in the early 1900s and has been modified over the 
years to maintain the integrity of the structure.  During the 2010/2011 flood events, however, flows in the 
Green River caused severe damage to the diversion structure, compromising its structural integrity.  If the 
dam were to fail, water service to two irrigation canals,  
a historic irrigation water delivery system, and a hydropower plant would be eliminated. Rehabilitating the 
dam would result in these resources remaining open and usable.   
 
The purpose of the project is to rehabilitate the existing diversion dam.  The need for the project is to 
maintain existing functions of the diversion dam for water delivery to irrigation canals and the hydropower 
plant’s powerhouse. 
 
NRCS and the Utah Department of Agriculture and Food (UDAF), as the project sponsors, are analyzing 
alternatives to repair damage to the Green River Diversion Dam from the 2010/2011 flood events.  The 
Proposed Alternative for this rehabilitation is designed to divert water to irrigation and hydropower while 
maintaining and improving upstream and downstream fish passage. The overall design of the Proposed 
Alternative includes the following detailed objectives: 
 

1. Replace existing diversion structure with similar structure downstream that has equivalent weir 
length. 

2. Increase structure crest elevation approximately one foot to ensure water delivery to both east 
and west canals. 

3. Provide upstream fish passage past diversion structure. 
4. Provide downstream fish passage past diversion structure. 
5. Provide an electric barrier (e-barrier) and bypass to prevent fish from moving into irrigation 

systems. 

                                                           
1 Dam and diversion structure will be used interchangeably in this report to refer to the Green River Diversion Dam. 
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6. Provide passive integrated transponder (PIT) tags to sense and record fish movement over and 
around the diversion. 

7. Provide means to sluice sediment at east and west ends and to provide added floodwater 
conveyance. 

8. Provide both dry and wet downstream boat passage along east side. 
9. Replace raceway water control gates with new radial gates. 

 
Note that the e-barrier and raceway fish bypass channel are considered separate from this project and are 
therefore not analyzed in this report. 
 
1.2 Scope 
 
McMillen was contracted to provide the following scope of services for the project:  

 Prepare an Environmental Impact Statement (EIS) to include the completion of the necessary 
environmental and economic impact analyses per requirements of the National Environmental 
Policy Act (NEPA). 

 Develop the following Green River Diversion Dam Rehabilitation alternatives in accordance with 
the Emergency Watershed Protection (EWP) Program requirements: 

 
o No Action 
o Structural Rehabilitation of the existing dam 
o Additional alternatives developed from the scoping meeting 

 
 Provide concept design plans for each of the alternatives. 

 
1.3 Site Information 
 
Table 1-1 lists pertinent information regarding the diversion dam location. 
 

Table 1-1.  Site Information 
 

Item Information 
Existing Diversion Dam Crest Centerline Total length of 755 ft 

Legal Description Section 17, Township 20 South, 
Range 16 East, SL Base & Meridian 

Counties Emery/Grand Counties 

Nearest City Green River, UT 
 
1.4 Alternative Descriptions 
 
The following section includes descriptions of the four alternatives selected for detailed study, components 
common to each of these alternatives, and those alternatives that were considered, but eventually eliminated 
from consideration for further study. Figure 1-1 below depicts the orientation of each of the four alternatives 
overlain over an aerial image of the project area.  More complete descriptions of each alternative are given 
in the Concept Design Drawings (Appendix A). 
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1.4.1 Alternative 1—Replace Diversion Dam Downstream  
 
Alternative 1 replaces the diversion dam at a downstream location. The weir length will remain the same 
as the existing dam. This alternative is easier to construct than any of the other alternatives that have been 
proposed, due to the relative location of the existing diversion dam and its potential for use as a diversion 
berm during construction. It should be noted, however, that the construction means and methods represented 
here, and depicted in the design drawings, are conceptual in nature, and do not necessarily represent the 
construction means and methods selected by the engineer and/or construction contractor during final design. 
The downstream alternative will maintain the existing east side tie-in location to the bank and is designed 
with an equivalent weir length to the existing weir. Thus, due to the flatter alignment of the dam, the 
diversion structure will connect on the west side farther down the bank of the Green River Canal than does 
the existing structure. 
 
1.4.2 Alternative 2—Replace Diversion Dam Upstream 
 
Alternative 2 has a more curved horizontal alignment than either Alternative 1 or the existing alignment. 
This alignment will help to focus flow velocities toward the center of the channel, protecting the banks 
from erosion and providing the potential to more efficiently remove mid-channel sediment deposition from 
Tusher Wash. However, this alternative will be more difficult and costly to construct due to the longer 
length of weir and the construction of an additional diversion berm for dewatering. It should be noted, 
however, that the construction means and methods represented here, and depicted in the design drawings, 
are conceptual in nature, and do not necessarily represent the construction means and methods selected by 
the engineer and/or construction contractor during final design. Furthermore, due to the more pronounced 
curvature of the structure, the diversion may cause shifts in scour and deposition patterns immediately 
downstream of the structure under this alternative. 
 
1.4.3 Alternative 3—Replace Existing Diversion Dam  
 
Alternative 3 replaces the existing diversion dam along the current alignment. This alternative has the same 
construction challenges as Alternative 2 and also requires that the existing weir be removed prior to 
construction of the new dam. It should be noted, however, that the construction means and methods 
represented here, and depicted in the design drawings, are conceptual in nature, and do not necessarily 
represent the construction means and methods selected by the engineer and/or construction contractor 
during final design. Replacing the existing diversion dam will maintain the historic visual appearance of 
the project site more than either of the previous two alternatives. Thus, this alternative has an inherent 
cultural and historical value greater than Alternatives 1 and 2. 
 
1.4.4 Alternative 4—Repair Existing Diversion Dam  
 
Alternative 4 would repair the existing diversion dam in order to provide the required water allocations, 
and upstream fish passage and boat passage; however the lifetime of a repaired structure is uncertain due 
to the unknown structural stability of the existing structure. The existing structure causes a large amount of 
seepage through and under the weir and is not considered to be structurally sound. Repairing the existing 
diversion dam will maintain the historic visual appearance of the project site more than Alternatives 1 and 
2. Thus, this alternative has an inherent cultural and historical value greater than Alternatives 1 and 2. 
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Figure 1-1. Project Alternative Alignments 

 
1.4.5 Project Components Common to All Alternatives  
 
Upstream Fish Passageway — The upstream fish passageway would be located on river left and would 
start conveying water at elevation 4087’ (i.e. flows above 849 cfs). The passageway is 10 feet wide and 
approximately 180 feet long and bounded on the sides and bottom with cast-in-place concrete. The bottom 
of the passageway would be lined with cobble- and boulder-sized riprap. 
 
Downstream Fish Passage Notches — There would be three 10-foot wide fish passage notches along the 
crest of the dam. The notches would be separated by approximately 140 feet, with the middle notch centered 
along the dam crest. Each notch would be outfitted with Passive Integrated Transponder (PIT) tag readers 
in order to collect data on the movement of fish species of interest. The notch inverts would be at elevation 
4087’; however, the notches would have stop-logs capable of ensuring that flow through the notches was 
not triggered until upstream fish passage was provided sufficient flow. 
 
Dam Crest Sluice Gates — Sluice gates would be placed on either side of the dam in order to provide 
periodic sediment maintenance to the project and to protect flood capacity through the dam during high-
flow events in order to limit the amount of upstream flooding on such occasions. The gates could be 
operated manually or electronically, and could require local access or could be operated remotely. The gate 
inverts would be set to 4082’; the gates for each side of the river would have a total width of approximately 
50 feet. 
 
Boat Ramp — A boat passageway would be constructed on river left, adjacent to the upstream fish passage 
structure. The ramp would be 20 feet wide and would include concrete steps on both the upstream and 
downstream sides in order to provide dry portage during times of low-flow. The ramp would contain a 
bladder weir along its crest capable of regulating the flow through the ramp. The bladder weir could be 
operated from the bank or from the river. The invert of the ramp, and the lowest elevation at which the 
bladder weir could be set, would be 4087’. The ramp would be approximately 72 feet long and would be 
contained by concrete walls and slab. The interior of the ramp (between the steps and the slab) would 
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contain compacted structural fill. Boat passage would not be triggered until the flow rate was above 939 
cfs.   
 
Raceway Gate Rehabilitation — The “8-Gate” structure currently regulating flow into the west side raceway 
would be rehabilitated in order to provide motor vehicle access to the rehabilitated dam and to improve the 
operations of the diversion. 
 
East Side Canal Sluiceway and Fish Bypass — A bottom-outlet sluicing and fish bypass structure would be 
constructed along the east side canal near the bend in the Green River about 2500 feet downstream of the 
existing dam.  
 
1.4.6 Alternatives Considered but Eliminated from Further Study 
 
The alternatives provided in the following table were considered but not chosen for additional study and 
development because of the disadvantages listed. 
 



NRCS  Green River Diversion Rehabilitation Project 

Final Concept Design Report Page 5  March 2014 

Table 1-2.  Alternatives Considered but Eliminated from Further Study 
 

Alternative Description Advantages Disadvantages 

Stoplog Dam 

Using approximately the same orientation as the existing dam, a cross-
channel stoplog dam would be installed at the existing location, or slightly 
upstream or downstream. The stoplogs would be inserted into concrete piers 
and the length of the diversion would be protected both upstream and 
downstream with sheet pile. 

A stoplog dam would be relatively cheap to design and build. Operation and maintenance of a stoplog dam would be more 
demanding than the existing conditions.  

Dam at Canyon 
Outlet 

Construct an earthen or concrete dam from 5 to 10 miles upstream of the 
existing structure within the Green River Canyon and up to 30 feet high. 
Construct a canal along the eastside road and provide an aqueduct across the 
river to service the westside. Decommission the existing dam, buy out 
Thayn Hydropower, and provide hydropower from the dam to the 
community of Green River, UT. 

The hydropower production potential of the project would be much 
greater. 

Although this concept would meet the purpose and need of the project, 
it would be prohibitively expensive. Also, excess hydropower 
production is outside the scope of the project. 

Bladder Weir 

Using approximately the same orientation as the existing dam, a cross-
channel bladder weir would be installed at the existing location, or slightly 
upstream or downstream. The bladder weir would be installed on a concrete 
foundation and would come in sections that connect to concrete walls. The 
weir would be protected both upstream and downstream with sheet pile. 

Fish and boat passage would be fairly straightforward. Also, 
sediment sluicing could be realized. 

This concept may be prohibitively expensive to operate and maintain. 
Also, vandalism could potentially shut down the entire project. 

Straight Concrete 
Diversion 

Construct a dam straight across the channel but otherwise containing the 
same features as Alternatives 1 through 4. 

This design would provide fish and boat passage and would divert 
water to the canals. Also, O&M would be fairly straightforward. 

Extra bank protection would be needed downstream due to the 
scouring effect of flows over the dam near the connection with the 
banks. Also, erosion of the mid-channel would likely occur, 
contributing to loss of vegetation and increases in transported sediment 
downstream. 

Downstream 
Arcing Diversion 

Construct a dam across the channel with the apex of the arc downstream 
rather than upstream and otherwise containing the same features as 
Alternatives 1 through 4. 

This design would provide fish and boat passage and would divert 
water to the canals. Also, O&M would be fairly straightforward. 

Extra bank protection would be needed downstream due to the 
scouring effect of flows over the dam near the connection with the 
banks. Because of the orientation of the dam, this effect may be seen 
far downstream. Therefore, this alternative may be prohibitively 
expensive. Also, bank erosion would contribute to losses in vegetation 
and increases in transported sediment downstream. 

Riprap Ramp 

Take out the existing dam and construct a riprap ramp that begins at the 
diversion location and extends downstream at a steeper slope. Construct fish 
depressions and a navigation chute in order to provide fish and boat passage, 
respectively. 

Cost sharing may be available for riprap. O&M would be simple. 
Boat passage would be provided. 

Sediment would accumulate behind the ramp and could clog the 
raceway entrance. The stability of the structure during a high-flow 
event is less certain than with other alternatives. Also, the ability of the 
structure to provide hydraulics amenable to fish passage is 
questionable. Flooding may occur upstream that is greater than existing 
conditions. 

Rock Weir Series 
Take out the existing dam and construct a series of rock weirs upstream of 
the diversion at grade in order to provide a sequence of roughness elements 
that act to deepen and divert the water at lower flows. 

Cost sharing may be available for riprap. Fish passage could be 
provided. O&M would be simple. 

Boat passage would not be provided. Sediment would accumulate 
behind the weirs. The expected life of each of the weirs would be 
uncertain. It may be expensive to design the hydraulics of the 
structures. Flooding may occur upstream that is greater than existing 
conditions. 

Riprap Ramp 
Series 

Take out the existing dam and construct a series of riprap ramps upstream of 
the diversion at grade in order to provide a series of roughness elements that 
act to deepen and divert the water at lower flows. 

Cost sharing may be available for riprap. Fish passage could be 
provided. O&M would be simple. 

Sediment would accumulate behind the ramps. The stability of the 
structures during a high-flow event is less certain than with other 
alternatives. Also, the ability of the structures to provide hydraulics 
amenable to fish passage is questionable. Flooding may occur upstream 
that is greater than existing conditions. 
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Alternative Description Advantages Disadvantages 

Far Upstream 
Diversion 

Construct a low diversion dam further upstream and provide canals that 
connect to the existing eastside and Green River canals. 

The diversion dam would be lower and would not accumulate as 
much sediment behind it. Fish and boat passage would be 
provided.  

Connecting the diversion to the existing canals would require canal 
connections which, depending on the structure’s distance upstream, 
could be prohibitively expensive. The project footprint would be larger, 
potentially impacting environmental resources. 

Decommissioning, 
Pumping and 
Buyout 

Decommission the dam, buy out Thayn Hydropower, and provide pumping 
for the irrigators. Offset energy requirements during irrigation season with 
solar arrays; sell back excess power in the off-season. Establish an 
endowment to fund the remaining O&M costs of the project for its lifetime. 

Fish and boat passage would be provided. The river would be 
restored to a natural condition. 

Pumping could be unreliable and costly. Costs to buy out Thayn 
Hydropower could be prohibitive. O&M could be complicated and 
costly.  

Low Diversion 
and Buyout 

Reconstruct a lower diversion dam at the existing location, or slightly 
upstream or downstream, and buy out Thayn Hydropower. 

Fish and boat passage would be provided more readily. The river 
would be restored to a more natural condition. Costs to buy out Thayn Hydropower could be prohibitive.  

Water Park Style 
Diversion 

Back up water starting far upstream by introducing a series of roughness 
elements scattered across the river that could double as a whitewater park. 

Cost sharing may be available for riprap. Fish passage could be 
provided. O&M would be simple. Boat passage would be provided 
and recreation would be enhanced. 

The expected life of each of the project components would be 
uncertain. It may be expensive to design the hydraulics of the 
structures. Flooding may occur upstream that is greater than existing 
conditions. 

Alts 1-3 with 
Hasting Berm 
Improvement 

Raise the berm on the east side of the river adjacent to Hastings Ranch and 
provide a rock or tile drain system parallel to the berm to reroute seepage 
water back into the river and away from Hastings Ranch; additionally, 
implement one of the four alternatives. 

Provides extra protection to Hastings Ranch from flooding. 
Alternatives 1-3 already provide protection from flooding that 
surpasses the existing structure. Funding for this addition to Alts 1-3 
may be problematic. 

Alts 1-3 with 
Hastings Field 
Drain Outlet 

Regrade Hasting Ranch as needed and provide a stable outlet for any 
seepage or overtopping water that enters the field; additionally, implement 
one of the four alternatives.  

Provides extra protection to Hastings Ranch from flooding. 
Alternatives 1-3 already provide protection from flooding that 
surpasses the existing structure. Funding for this addition to Alts 1-3 
may be problematic. 
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SECTION 2  

SITE ANALYSIS 
 
2.0 Introduction 
 
The following section provides an analysis of the existing physical resources located within the project area 
that would be affected by the project alternatives. The resources analyzed include: 
 

 Surface Water 
 Ground Water 
 Geology 

 
2.1 Surface Water 
 
The Green River Diversion Dam is approximately 8 feet above grade, 20 feet long in the direction of flow, 
and spans the Green River along a 755-foot-long arc. The dam is designed to back up and divert water into 
canals on either side of the river. On the west side of the river, diverted water travels through a headgate 
and down the canal (raceway) approximately 0.4 miles, where a portion of it is pumped into the Thayn and 
Green River Canals. The rest of it passes through a small hydroelectric powerhouse. On the east side of the 
river, portions of water are allocated to a water wheel, the East Side Canal, and a fish ladder. At normal 
flow and above, the remainder of the Green River water passes over the dam and continues downstream. 
 
This section describes the surface water resource in the project area, and includes a hydrologic analysis of 
the watershed, and discussions of surface water quality, the existing water rights in the project area, and 
sedimentation. 
 
2.1.1 Surface Water Flow 
 
The Green River Watershed is nested within the Colorado River Watershed, which serves about 27 million 
people and irrigates nearly 4 million acres of land across several states of the Western United States (Gerner 
et al. 2006). Table 2-1 gives important basin characteristics of the Green River Watershed above the Green 
River Diversion Dam. Surface waters of the Green River originate across a 40,500 mi2 basin which includes 
parts of Wyoming, Utah, and Colorado. USGS Gaging Station 09315000, located approximately 8 river 
miles downstream of the diversion dam near Green River, UT, has a 111-year record of discharge that 
indicates an average daily flow rate of 6,085 cfs. However, flow in the Green River is partially regulated 
by Flaming Gorge Dam, located about 290 miles upstream of the diversion dam. Flaming Gorge Dam was 
completed in 1964, so that only including flow data from 1964 and later would account for the attenuating 
effect the dam has on Green River flows. This leads to an average daily flow of approximately 5,537 cfs. 
 

Table 2-1. Basin Characteristics of the Green River  
Watershed above the Green River Diversion Dam 

 
Basin Parameter Value 
Area (sq. mi.) 40,500 
Mean Basin Elevation (ft) 7,230 
Mean Annual Precipitation (in.) 15.9 
Average Basin Slope (%) 12.9 
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The average peak annual flow rate for the Green River near the diversion dam is 28,249 cfs, based on a 
110-year period of record. However, since the completion of Flaming Gorge Dam in 1964, this peak annual 
flow has dropped to 23,012 cfs, as indicated in Figure 2-1. The figure also shows several large events since 
the completion of Flaming Gorge Dam; specifically, 48,300 cfs in 1984, 44,800 cfs in 1983, and 44,000 cfs 
in 2011, all of which reached flood stage. The latest flooding event, in 2010/11, flooded some areas of 
farmland, pasture, and parts of a nearby golf course, and required riprap and sandbag protection of some 
homes. Of the 110 years of peak annual flows available, 97% occurred in either May or June. 
 

 
Figure 2-1. Peak Annual Stream Flow at USGS Gage 09315000 at Green River, UT 

 
The mean basin elevation of the Green River Watershed is 7,230 feet, suggesting that the basin develops a 
snowpack during the winter months, which then contributes to surface water as snowmelt in the spring and 
summer. An investigation of six snow telemetry (SNOTEL) sites throughout the basin indicates a mean 
maximum average monthly snow water equivalent (SWE) of 15.4 inches. SWE is an estimate of the 
equivalent depth of water that a given depth of snow would produce if melted. Because snow accumulates, 
the maximum average monthly SWE is indicative of the total volume of snow accumulated throughout a 
water year. SWE data are given in Table 2-2 for the six sites. From the table, the average elevation of the 
sites is 8,430 feet, which is appreciably higher than the basin average. The area of the basin above 8,430 
feet is approximately 6,200 mi2, which, at 15.4 inches of depth, leads to an average yearly flow rate of 7,026 
cfs. This is higher than the average flow rate calculated using gage data. However, it does not account for 
losses due to evaporation, transpiration, infiltration, impoundments, or irrigation diversion. What it does 
indicate, though, is that snowmelt factors largely in the hydrology of the basin, and that snowmelt is 
responsible for both the peak of the hydrograph occurring in late spring, and the possibility of large-scale 
flooding due to rain-on-snow events (Kenney et al. 2007).  
 

Table 2-2. Average Snow Water Equivalent (SWE) Data for 6 Sites  
in the Green River Basin above the Green River Diversion Dam 

 

SNOTEL Site Number (State) Max. Avg. Monthly SWE (in.) Site Elevation (feet) 
460 (WY) 13.3 7,930 
317 (WY) 11.0 7,440 
457 (CO) 22.7 8,400 
378 (CO) 19.3 9,400 
1097 (UT) 14.9 8,684 
559 (UT) 11.3 8,724 

Average 15.4 8,430 
NOTE: Data obtained from NRCS SNOTEL sites, available at http://www.wcc.nrcs.usda.gov/snow/. Data accessed 1/8/2013. 
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Peak discharges above the Green River Diversion Dam were estimated using the HEC-SSP program 
(USACE 2010) for the years 1965 through 2009. This program applies the methods outlined in Bulletin 
#17B (USGS 1982) to a time series of flow data in order to calculate the discharge for various annual return 
periods. Results are given in Table 2-3 for the 2-, 25-, 50-, and 100-yr events. Results in the table are similar 
to results published elsewhere (cf. Gerner et al. 2006). 
 
Peak discharges above the Green River Diversion Dam were also estimated using the StreamStats program 
(Kenney et al. 2007), which delineates the watershed area above a point, and uses regional regression 
equations and regional parameter values to calculate the discharge for various annual return periods. These 
results are also given in Table 2-3. The applicability of the StreamStats program to the Green River is 
questionable, given that neither the mean basin elevation nor the drainage area falls within the 
recommended range encompassed by the regression equations. Nevertheless, the results do offer insight 
into the natural flow rates that might be observed at the diversion dam, were there no regulating structures 
upstream. From the table, as the return period increases, the estimated natural flow in the Green River grows 
significantly over the regulated flows calculated with HEC-SSP. This is indicative of the natural hydrology 
within the basin, compared with the attenuated flows due to water storage in the Flaming Gorge Reservoir. 
 

Table 2-3. Peak Discharges for Various Return Periods,  
Estimated Using StreamStats and HEC-SSP 

 
 Discharge (cfs) 
Statistic StreamStats HEC-SSP 
2-Yr 22,300 21,386 
25-Yr 54,400 40,726 
50-Yr 62,800 44,603 
100-Yr 75,400 48,170 

 
Instantaneous flood frequencies were also calculated for each month using flow data obtained from USGS 
gaging station 09315000. Results are given in Table 2-4 below. From the table, the hydrograph in the Green 
River basin appears to have two peaks (bimodal). One peak occurs in the late Fall (October, November) 
when the area experiences frequent rainfall events, while the other, larger peak occurs in the Spring and 
Summer (February through July), when snowpack begins to melt. Results also show that the lowest flows 
occur in August, when 1% of flows will be less than 764 cfs. Alternatively, the largest flows occur in June, 
when 1% of flows will be greater than 41,530 cfs. Similar information is provided in Table 2-5, but for 
those months during which boating and fish spawning are common. 
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Table 2-4. Instantaneous Flood Frequencies by Month for the  
Green River at USGS Gaging Station 09315000 

 
  % of Flows Less Than 

D
is

ch
ar

ge
 (c

fs
) 

Month 1 5 10 50 95 99 

January 916 1,312 1,633 2,924 5,189 6,162 

February 1,253 1,648 1,853 3,094 6,058 8,144 

March 2,000 2,243 2,485 4,052 8,361 10,905 

April 2,352 2,719 2,985 5,272 12,585 16,030 

May 3,340 4,055 5,032 11,505 24,903 34,562 

June 1,703 3,038 4,020 13,907 32,475 41,530 

July 907 1,363 1,619 4,205 16,315 32,681 

August 764 1,139 1,327 2,884 6,938 9,983 

September 1,022 1,228 1,395 2,628 5,068 6,743 

October 1,307 1,479 1,703 3,023 7,068 7,976 

November 1,532 1,729 1,866 3,228 6,367 7,087 

December 939 1,260 1,441 2,810 5,824 6,452 
 

Table 2-5. Instantaneous Flood Frequencies for Boating and Spawning Months 
 

  % of Flows Less Than 

D
is

ch
ar

ge
 

(c
fs

) 

Month 0.5 1 2 3 4 90 
April 2,224 2,352 2,507 2,581 2,654 10,380 
May 3,030 3,340 3,604 3,764 3,907 21,468 
June 1,384 1,703 2,275 2,538 2,753 25,688 
July 804 907 1,072 1,202 1,313 12,730 
August 716 764 893 1,018 1,098 5,249 

 
2.1.2 Surface Water Quality 
 
In 2004-2005, USGS conducted an investigation of water quality in the Green River within the reach just 
upstream of the Green River Diversion Dam down to Green River, UT. The study looked at specific 
dissolved solids concentrations, which were observed in wide ranges within the reach. Waters diverted for 
irrigation typically had much lower concentrations, while drainage water from agricultural runoff returning 
to the river had much higher concentrations (Gerner et al. 2006). Despite the local high concentrations of 
suspended sediment, no Total Maximum Daily Load (TMDL) rules exist for the reach, neither with respect 
to suspended sediment nor any other constituent of concern. Furthermore, the reach below the Green River 
Diversion Dam is not classified as an impaired water body, according to the most recent 303(d) listing for 
Utah (UDEQ 2012). Finally, a uranium mill tailings disposal site is located approximately 8 miles 
downstream of the project site. The most recent evaluation of the disposal facility concluded that no 
constituents of concern (arsenic, nitrate + nitrite, selenium, sulfate, or uranium) had exceeded their 
respective proposed alternate concentration limits at sampling locations within the Green River (DOE 
2012). 
  
Water temperature in the Green River near Green River, UT was periodically recorded between 1952 and 
1981. The data, totaling 473 measurements, are plotted in Figure 2.2 against the month in which they were 
recorded. From the figure, there is a large seasonal variation in water temperature, ranging from just above 
freezing in the Winter (0 °C), to about 25 °C in the late Summer (77 °F). Also depicted in the figure are the 
yearly average water temperatures for the period of record. Although there is variation throughout, the 
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completion of Flaming Gorge Dam in the late 1960s has dampened this variation, leading to a more uniform 
inter-annual average temperature. Overall, the average annual temperature in the Green River is about 13.9 
°C (57.0 °F). Also, the presence of the dam appears to have led to an overall drop in average water 
temperature, most likely due to the thermal stratification in the reservoir and the initial bottom release of 
water, despite the fact that water is now released at multiple levels from within the reservoir.    
 

 
Figure 2-2. Surface Water Temperature in the Green River at  

Green River, UT by Monthly and Yearly Average 
 

2.1.3 Surface Water Rights 
 
Several water rights exist on the Green River near the project location. Some of these rights are approved, 
while others have been perfected. A perfected water right is a right that has been both approved and 
consummated, i.e. the water right has actually been put to beneficial use. A list of the larger perfected water 
rights near the Green River Diversion Dam is provided in Table 2.6. 
 

Table 2-6. Surface Water Rights on the Green River near the Project Location 

Water Right License 
No. 

Priority 
Date CFS Use 

Chris Dunham, Howard Hastings, Clark 
Ross 92-74 1/1/1879 5 Irrigation 

East Side Irrigation Company 92-4 2/8/1906 6 Irrigation 
Chris Dunham, Howard Hastings, Clark 

Ross 92-43 7/29/1912 60 Hydropower 
Plant 

Bruce and Dorothy Nelson 92-21 5/16/1932 2 Irrigation 

Lee Thayn 91-113 12375 35 Irrigation 

Green River Canal Company 91-294 6/18/1952 60 
Irrigation, 

Stockwater and 
Domestic 

Eastside High Ditch Irrigation Company 92-622 8/7/1958 5 Irrigation 

Eastside High Ditch Irrigation Company 92-633 8/7/1958 7 Irrigation 

Gunnison Butte Mutual Irrigation Company 91-5075 8/7/1958 4 Irrigation 

Gunnison Butte Mutual Irrigation Company 92-638 8/7/1958 11 Irrigation 
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Water Right License 
No. 

Priority 
Date CFS Use 

Lee Thayn 91-4130 11/25/1974 600 Hydropower 
Plant 

Lee Thayn 91-5161 8/7/1985 4 Irrigation 

Green River Canal Company 91-5043 11/3/2000 20 Sluice Canal and 
Raceway 

Total     819   
NOTE: Data obtained from Utah Division of Water Rights, available at 

http://www.waterrights.utah.gov/. Data accessed 1/7/2013. 
 

2.1.4 Sedimentation 
 
Since 1930, the mean annual suspended-sediment load in the Green River near Green River, Utah has been 
about 15,630,000 tons/year (Thompson 1984). After completion of Flaming Gorge Dam, however, this 
amount was reduced by about 35%. Also, the annual loads vary greatly from year to year due to the variation 
in geology and climate throughout the vast watershed. Suspended sediment concentrations are plotted 
against year in Figure 2-3, which shows concentrations at Green River, UT (9315000), at Jensen, UT 
roughly 187 mile upstream of the diversion (9261000), and at Green River, WY (9217000) roughly 355 
miles upstream of the diversion. Interestingly, the gages below Flaming Gorge Dam have recorded 
consistently higher average annual suspended sediment concentrations than has the gage upstream of the 
dam. This is due primarily to the inflow of the Yampa River a little upstream of Jensen, which is a free-
flowing river with a relatively high average suspended sediment load. Also from the figure, a clear trend is 
visible at the gages below Flaming Gorge Dam that indicates a decline in sediment concentration since the 
dam was completed. However, even the gage upstream of Flaming Gorge Dam shows a decline in 
suspended sediment concentration, possibly indicating changes in land use, forest practices, or climate. 
 

 
Figure 2-3. Suspended Sediment Concentration versus  

Year for the Green River near Green River, UT. 
 
Suspended sediment concentrations in the Green River at Green River, UT also show seasonal variation, as 
indicated in Figure 2-4, which shows data points for average daily sediment concentrations for a 35-year 
period of record. From the figure, suspended sediment concentration appears to have two peaks throughout 
the year (bimodal): a smaller peak in the late Winter/early Spring, and a larger peak in the early Fall. Also, 
suspended sediment concentrations appear to lag behind Green River flows by about 3 to 4 months, due to 
the fact that the river is not always transporting sediment, but is often depositing in locations. 
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Figure 2-4. Suspended Solid Concentration and Flow Rate versus Month 

 
Downstream of the Green River Diversion Dam, Tusher Wash enters the reach from the east bank as an 
ephemeral stream. Tusher Wash has introduced a large amount of sediment into the Green River in the form 
of sediment pulses due to high-intensity thunderstorms and flash flooding typical of semi-arid 
environments. Due to the high magnitude and turbulent energy of flash floods, bed and bank erosion occurs, 
contributing sediment to the flood flow. This contribution of sediment is highly noticeable at the junction 
of Tusher Wash and the Green River, taking the form of a large island bar in the Green River downstream 
of the diversion structure. Deposition at this location is most likely due to a change in channel slope. The 
discharge through the downstream reach of Tusher Wash is at a slope of 1.1%, whereas the reach 
downstream of the junction with the Green River is at a slope of 0.11%. This ten-fold reduction in stream 
power results in a significant decrease in sediment transport capacity, leading to the area of deposition 
below the dam. 
 
AEC and RB&G (2010) note that the three irrigation canals fed by the diversion dam carry sediment from 
the Green River, which can cause operational problems due to losses of storage and conveyance, and 
mechanical issues at headworks, gates, intakes and turbines. In a study conducted by Gerner et al. (2006), 
water quality monitors were installed throughout the reach below the Green River Diversion Dam to test 
for dissolved solids and their constituents. Results indicate that the mean total dissolved solids 
concentrations in the Thayn, Green River, and East Side Canals are only slightly less than that observed in 
the Green River itself. Furthermore, the relative composition of these solids is also notably similar. 
 
2.1.5 Design Decisions—Surface Water 
 
Due to the comparatively large variations in flows observed at the Green River Diversion Dam, it is 
important that the project alternatives satisfy a range of water demands over as broad a range of flows as 
possible. In particular, project stakeholders have decided that the highest priority for water allocation is that 
water rights holders maintain the reliable and timely supply of water for agricultural, municipal and 
hydropower uses. Based on the water rights detailed above, the final concept design should divert 
approximately 819 cfs for water rights holders at as large a range of flows as possible. From the hydrologic 
analysis given above, these rights will not be met in full all the time. However, this is a consequence of the 
flow rates coming into the project area, rather than of the diversion structure itself. 
 
The next highest priority for water allocation was determined to be the safe passage of fish both upstream 
and downstream of the dam. This requires suitable hydraulic conditions as well as sufficient flow allocation. 
For example, there should be sufficient flow through the west-side raceway in order to allow fish to bypass 
downstream irrigation systems. Although the planned e-barrier and fish bypass are not part of this project, 
the final design of this project would affect the ability of these structures to safely convey fish back into the 
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river. For this reason, an additional 30 cfs should be allocated for diversion at the widest range of flows 
possible. Thus, the total amount of water diverted by the structure should be no less than 849 cfs (819 cfs 
+ 30 cfs). Upstream passage of fish will also require water allocation. Any water required for this demand 
will be added only after the 849 cfs has been met. Finally, downstream passage of fish will also require 
water allocation. Any water required for this demand will be added only after the 849 cfs and the water 
demand for upstream passage have been met. 
 
Boater interest in an unobstructed, navigable Green River has been expressed. Thus, as a final priority, boat 
passage will be introduced into the final concept design and will be operational only after water rights and 
fish passage requirements have been met. 
 
Project stakeholders have expressed concern that the project design will exacerbate upstream flooding. For 
this reason, the 100-year discharge (48,170 cfs) will be used in hydraulic simulations of the alternatives in 
order to ensure that the final concept design does not increase upstream flooding. 
 
Design decisions regarding surface water flow are further investigated in Section 3—Hydraulic 
Simulations. 
 
2.2 Ground Water 
 
Although the Green River Diversion Dam affects primarily surface water of the Green River, because the 
river is hydraulically connected to the underlying water table, changes to surface water initiated by the 
diversion dam will effect changes in the ground water below. 
 
The area surrounding the Green River Diversion Dam, located in the Uinta basin, is underlain by the 
Dakota-Glen aquifer system, which is itself part of the greater Colorado Plateau system. In the project area, 
the Dakota and Glen Canyon aquifers are typically 300 feet thick. The Dakota aquifer is less than 2,000 
feet below the surface, while depth to the Glen Canyon aquifer is typically greater than 2,000 feet. The 
Uinta basin is immediately underlain by Mancos Shale, which forms a confining unit, and Dakota 
Sandstone, followed by the Cedar Mountain Formation.  
 
2.2.1 Ground Water Flow 
 
Water table levels in the area surrounding the Green River Diversion Dam are dictated by vegetative 
consumption of ground water, deep percolation of irrigation water, baseflow to the river, and consumptive 
use by people pumping in the area. In a recent study (Gerner et al. 2006), ground water levels in 13 wells 
in the area ranged from 1.3 to 15.5 feet below the surface, with an average of 7.6 feet. However, ground 
water levels at each well also varied over the period of several months during which the study was 
conducted. These temporal variations are due to 1) changing irrigation practices, 2) seepage from the canals, 
3) discharge to seeps and drains, 4) evapotranspiration, 5) consumptive use by vegetation, and 6) pumping 
for stockwater, irrigation, and domestic use.  
 
2.2.2 Ground Water Quality 
 
Ground water at the project location is presumed to be of good quality, due to the fact that there are no sites 
either in Emery or Grand County found on the National Priorities List (NPL). Nor are there any Corrective 
Action Superfund Sites nearby. Also, dissolved solids are typically found in concentrations between 1,000 
and 3,000 mg/L in the project area. However, there is a uranium mill tailings disposal site approximately 8 
miles downstream of the project location. The most recent evaluation of the disposal facility concluded that 
no constituents of concern (arsenic, nitrate + nitrite, selenium, sulfate, or uranium) had exceeded their 
respective proposed alternate concentration limits (ACLs) at ground water sampling locations distributed 
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about the facility (DOE 2012). ACLs are established at levels that do not pose a threat to human health or 
the environment. However, ground water in the Browns Wash alluvium and middle sandstone unit of the 
Cedar Mountain Formation beneath the former processing site has been contaminated to some degree by 
past ore-processing activities. 
 
2.2.3 Ground Water Rights 
 
Several ground water rights exist within a mile or so of the Green River Diversion Dam. These rights are 
consummated by pumping wells for domestic, irrigation, and stockwater uses. A list of the existing rights 
within about a mile of the diversion dam is provided in Table 2-6. 

 
Table 2-6. Ground Water Rights on the Green River near the Project Location 

 

Name of Water Right Owner 

Flow 

Use (cfs) 
(ac-
ft/yr) 

Harold W. Nelson Family Trust  0.45 Domestic 

Sam and Mark Wilson  5.73 Irrigation, stockwater and domestic 

Sequoiadendron, LLC  0.45 Domestic 

T.J. Hastings  0.45 Domestic 

Chris Dunham  0.73 Stockwater 

Chris Dunham 0.015  Domestic 

Tim Vetere  5.73 Irrigation, stockwater and domestic 

Wilkey Holdings, LLC  2.77 Irrigation, stockwater and domestic 

Steven L. and Katherine Pappas  5.73 Irrigation, stockwater and domestic 

Mark W. Williams  6.73 Irrigation and domestic 

Mark W. and JoAnn L. Williams  5.73 Irrigation, stockwater and domestic 
NOTE: Data obtained from Utah Division of Water Rights, available at 

http://www.waterrights.utah.gov/. Data accessed 1/11/2013. 
 
2.2.4 Seeps and Springs 
 
The existing diversion dam loses an estimated 10 cfs at low flow through seepage. This is most likely due 
to the dilapidated state of the structure and the absence of any cutoff walls. 
 
Seepage losses through the Thayn, Green River and East Side canals were estimated by Gerner et al. (2006) 
for the period between May 2 and October 4. These estimates indicate losses due to seepage of 5 cfs, 15.3 
cfs, and 4.7 cfs, respectively.  
 
Seepage is also known to occur upstream of the existing diversion dam along the left (east) bank of the 
river near Hastings Ranch. A levee exists at that location which, according to anecdotal evidence, has 
experienced seepage during high flow events. This has impacted agricultural operations in that area during 
high flows. 
 
2.2.5 Design Decisions—Ground Water 
 
Because of the existing ground water rights in the project area, the final concept design should not 
measurably affect ground water recharge in the area. Rather, the project design should make every effort to 
maintain the underlying aquifer in the project area. 
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The design should incorporate elements to reduce the amount of seepage through the dam. This will ensure 
that surface water rights are met at low-flow conditions. Example elements that would reduce seepage 
through the dam include a newly cast concrete face and sheet pile cutoff walls. 
 
Seepage through the upstream, east side levee should be minimized or mitigated. For example, upstream 
seepage through the levee could be minimized by ensuring that the 100-year water surface elevation is no 
greater under the proposed conditions than it is under existing conditions. 
 
Every effort should be made to ensure that ground water quality in the project area is not hindered. Because 
no toxic materials are anticipated as part of the concept design, protection of ground water quality would 
likely be accomplished through the application of Best Management Practices during construction. 
 
2.3 Geology 
 
This section describes the geologic resource in the project area, and includes a description of the general 
geologic setting and of bank erosion. 
 
2.3.1 General Geologic Setting 
 
The Green River Diversion Dam is located within the Castle Valley physiographic region, which itself is 
located within the Colorado Plateau physiographic province. The dam is surrounded to the east by the Book 
Cliffs and to the west by the San Rafael Swell. The geology of the area is comprised of Quaternary alluvium 
and colluvium, with areas of older alluvium, and Mancos Shale (Hintze et al. 2000). The Green River 
floodplain is largely comprised of Quaternary alluvium deposits of sands and gravels, while the Mancos 
Shale dominates the area immediately surrounding the diversion dam. Due to the geologic history of the 
area, alkali salts have accumulated in the area, resulting in moderate to high concentrations of dissolved 
minerals and salts in local groundwater.  
 
Moderate landslide potential does occur upstream and downstream of the diversion dam west of the river 
in particular areas. However, these are located outside the project area. Furthermore, no evidence of 
landslides exists in the study area (Alpha Engineering Company 2010). 
 
No evidence of active faults has been observed in the study area (Alpha Engineering Company 2010). 
Seismic hazards are considered relatively low.  
 
No bedrock outcroppings are known in the area.  
 
2.3.3 Bank Erosion 
 
Runoff from intense summer rainfall events over barren slopes can produce flash floods in the dry washes 
and canyon bottoms of this region, particularly in areas where soils are derived from highly erodible Mancos 
Shale. Banks are even more susceptible to erosion do to the force of gravity acting on soil particles resting 
on slopes. Bank erosion can be minimized through a number of means, including reduction of the erosional 
force of water (e.g. slowing the water down, or redirecting the water away from tangent to the banks), 
lessening the bank slopes, and revegetating barren banks.  
 
2.3.5 Design Decisions—Geology 
 
The dam rehabilitation alternatives will incorporate features to minimize bank erosion downstream of the 
structure. This will include revegetation of disturbed areas, ensuring that the planform shape of the structure 
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concentrates flow away from the banks (e.g. with an upstream-arcing shape), and providing abutments that 
dissipate turbulent eddies in the tailwater. 
 
Although no seismic hazards are known in the area, the final design crest height will be low enough not to 
trigger a moderate or high hazard classification. 
 
Provided that the depth to bedrock is deep enough, sheet pile cutoff walls will be driven. In the case that 
the depth to bedrock is shallow, however, sheet pile will be anchored to the bedrock  
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SECTION 3  

HYDRAULIC SIMULATIONS 
 
3.0 Introduction 
 
The following section discusses the hydraulics at and around the Green River Diversion Dam, both under 
existing conditions and under the conditions of the four alternatives investigated for this project. In the case 
of Alternatives 3 and 4, the hydraulic response of the system to the project is assumed to be the same, so 
that the descriptions contained herein apply to both equally.  
 
This section outlines the model approach adopted to analyze the hydraulics at and around the dam, and 
discusses several areas of concern, including:  
 

 upstream flooding 
 structural stability 
 sediment sluicing 
 upstream fish passage 

 
3.1 Modeling Approach 
 
The following section describes the modeling approach undertaken to simulate the hydraulic response of 
the system under both existing and design conditions. Specifically, the section discusses the choice of the 
model, and the efforts undertaken to simulate both existing conditions, and conditions representative of the 
four alternatives under investigation. The section also discusses the use of the model as a design tool in 
order to meet the priorities of the project in order of importance. 
 
3.1.1 Model Choice 
 
Due to the arc-like shape of the diversion dam, and the flow split between the raceway and the main channel 
of the Green River, the hydraulics at and around the diversion dam lends itself to a 2-dimensional analysis. 
For this reason, the 2-dimensional finite element hydrodynamic model RiverFLO-2D was chosen to 
simulate various flow scenarios passing through the existing structure and through the various alternatives. 
 
3.1.2 Modeling Existing Conditions  
 
Existing conditions at the diversion dam were simulated by integrating LiDAR data provided by NRCS 
with survey data collected in 2013. Although the existing diversion dam crest is not constant, and generally 
slopes downward from west to east, as a conservative approach the crest elevation was set to the minimum 
elevation of the dam (4086’), because setting mesh elements to the same elevation is much more economical 
and, at higher flows, produces the same results. For lower flows, the backwater would transition to 
nonuniform flow at a slightly higher elevation. However, this discrepancy was considered acceptable. 
 
The raceway to the Green River Canal and Thayn Hydropower was only included from the flow split to the 
existing “8 gate” structure. At low flows, a sink was inserted near the “8 gate” structure in order to simulate 
the demand along the west side of the river. Similarly, a sink was inserted near the siphon inlet to the east 
side canal and water wheel raceway in order to simulate the demand on the east side. At high flows, these 
sinks made model convergence difficult. They were therefore taken out, with the rationale that at high flows 
these small sinks would have a negligible impact on upstream flooding and sediment transport. 
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Boundary conditions for the model included an inflow boundary several channel widths upstream of the 
existing dam in order to allow the program to achieve quasi-uniform flow conditions by the time water 
reached the dam. A variety of inflow conditions were investigated, including both steady-state inflows and 
an unsteady hydrograph with a peak equal to the 100-year flood (see Section 2.1.1 for flow exceedances). 
The downstream boundary condition was set to the slope of the energy grade line under uniform flow 
conditions, which was approximated by using the bed slope of 0.12%. This slope value was calculated by 
performing a linear regression of bed elevation onto stationing along the channel centerline using the 
supplied LiDAR data. The downstream boundary was established near the tailwater of the hydropower 
facility. 
 
3.1.3 Modeling the Alternatives  
 
The alternatives were modeled by using the CAD surfaces of each alternative as the model topography. 
Breaklines were introduced along the dam crest and elements representing the sluice gates, downstream 
fish notches, upstream fish passageway and boat ramp were modified manually. For the investigations of 
potential upstream flooding and sediment sluicing the sluice gates were considered open, and set to an 
elevation of 4082 feet. As mentioned, Alternatives 3 and 4 were simulated with the same model, due to the 
fact that the resolution of the model was not capable of discerning the differences between these two 
designs. 
 
3.1.3.1  Boundary Conditions  
 
Each of the four alternatives considered includes a radial gate structure across the hydropower raceway that 
is in the same location, i.e. upstream of the existing “8-gate” structure. For this reason, the domain boundary 
in the raceway was moved upstream for all four alternatives. The topography at the proposed gate location 
was modified in order to constrict the channel, and thereby better represent the gate abutments connecting 
to the banks of the raceway, as well as to reflect the piers separating each of the gates. Also, for low flows 
a single sink was placed in the middle of the raceway at this location and assigned a value of 773 cfs in 
order to represent the water demand passing through the gates. The assumption here was that the gates will 
be manually or automatically operated in such a way that 773 cfs passes through the raceway, but no more 
and no less. Although the resulting water surface just upstream of the radial gate will be slightly different 
than that produced by the model, this was deemed acceptable for two reasons: 1) the difference between 
actual water surface elevations and model results is expected to be small at this location; 2) this is a local 
phenomenon, and should have a negligible effect on water surface elevations further upstream at the dam 
crest and elsewhere. 
 
The model was run beginning with the low-flow condition of 849 cfs and was gradually assigned higher 
and higher inflows until the total flow rate equaled the 100-year flow (48,170 cfs). After each incremental 
addition of flow, the model was allowed to run at a steady inflow in order to achieve steady state conditions. 
This ensured that the tailwater rating curve was as accurate as possible. The downstream boundary 
condition was assigned the slope at normal flow (0.0012), and was calculated as above (see Section 3.1.2).  
 
3.1.3.2  Determining Invert Elevations  
 
The RiverFLO-2D model was used as a design tool to determine the invert elevation of the dam notches 
that would be first activated after the water rights and fish bypass requirements were met. Water rights in 
the area demand 819 cfs total, while a conservative estimate of the water demands for the fish bypass is 30 
cfs. To find this invert elevation, the crest of the dam was set arbitrarily high in order to force the 849 cfs 
inflow (819 + 30 = 849 cfs) to be routed through the east-side canal (96 cfs) and the raceway (753 cfs). 
Boundary conditions were established upstream of the dam several hundred feet and in the raceway 
upstream of the existing “8 gate” structure. It was assumed that uniform flow conditions were met in the 
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canal, such that a bed slope boundary condition could be established in the raceway. The east-side canal 
diversion was represented by a single “sink” with an associated demand of 96 cfs. The inflow boundary 
condition was simply the 849 cfs discharge through the reach. See Section 2.1.3 for a discussion of surface 
water rights. 
 
Results of the design model indicated a maximum water surface elevation (WSE) adjacent to the crest of 
the dam of 4087 ft. This is close to what was expected for this condition. Velocity vectors, water depths, 
mass balance, and the raceway boundary condition were verified using engineering judgment. Therefore, 
as a first pass, the invert elevation of the dam notch activated first was set to 4087 ft. This would ensure 
that, at a flow of 849 cfs, all water would be allocated to the raceway and the east-side canal in order to 
meet the water rights in the area, which have been assigned the highest priority for the project. Furthermore, 
the second highest priority of fish bypass through the canal would be met at this flow rate, in order to 
minimize the possibility of fish injury or mortality once the water rights have been met. 
 
The third highest priority for water allocation is upstream fish passage. Specifically, passage of the 
following four endangered fish species is of interest: Humpback Chub, Bonytail, Razorback Sucker, and 
Colorado Pikeminnow. Flow depths for upstream passage of these fish are based on the largest of the four, 
the Colorado Pikeminnow, for which it has been suggested that 1 foot of water depth be allocated for safe 
passage (USBR 2005). Pertinent information regarding these fish species is given in Table 3-1. Assuming 
a trapezoidal fishway with channel width of 10 feet, a 40:1 channel slope (2.5%), and a Manning’s 
roughness coefficient of 0.07, the water allocation required to allow upstream fish passage would be 30 cfs. 
The invert of the fish passage channel would thus begin at 4087 ft, and the next highest priority water 
allocation notch would be triggered at 4088 ft. 
 

Table 3-1. Pertinent Information for Sensitive Fish in the Green River 
 

Common Name Scientific 
Name 

Spawning Period Required Water 
Velocity (fps) 

Required Water 
Depth (ft) 

Humpback Chub Gila cypha April through July 4 1 
Bonytail Gila elegans June through early July 4 1 
Razorback 
Sucker 

Xyrachen 
texanus 

mid-April to mid-June 4 1 

Colorado 
Pikeminnow 

Ptychocheilus 
lucius 

July to September 4 1 

 
The fourth highest priority for water allocation is downstream fish passage, again for the four species 
mentioned above. Constraints for downstream passage are generally less strict. For instance, velocities can 
be higher and depths can be shallower. For downstream passage, weir flow over the crest of the dam is 
assumed, and the minimum depth of flow is set to 0.6 ft. Assuming a weir coefficient of 2.67 over the crest, 
the required flow rate for three 10-foot wide notches spread out across the dam is 40 cfs. The invert of the 
downstream fish passage notches would thus begin at 4088 ft. However, in order to provide deeper passage 
through the dam and thereby increase the possibility of passing fish downstream, the crest of the 
downstream notches is set to 4087. The notches are controlled by stop-logs, however, in order to ensure 
that water rights and upstream passage are achieved at low flows. 
 
The final water allocation priority is given to downstream boat passage. Depending on whether the length 
of the passageway is 20 ft or 80 ft, the required flow ranges from 147 cfs to 295 cfs. Assuming that the boat 
passageway only requires 1 foot of depth for safe passage, and that the ramp can be as long as 80 feet, the 
allocation required is only 147 cfs. Thus, at flow rates over 1,066 cfs (849 + 30 + 40 + 147), all water 
priorities for this project are met. Under this scenario, the boat ramp crest would sit at elevation 4088.6. 
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However, this would require that the crest of the dam sit at elevation 4089.6, which is 2.6 feet higher than 
the existing dam crest. Because of the potential for upstream flooding associated with this dam crest height, 
this scenario was deemed unacceptable.  
 
If, on the other hand, boat passage were provided as a rock-lined channel over the dam which is first wetted 
when the crest of the dam is wetted (i.e. the invert of the boat passageway sits at the same elevation as the 
crest of the dam), then the dam crest elevation could be at elevation 4088 ft. In the case that one foot of 
water is required to safely pass boaters, and assuming a weir coefficient of 3.1 over the dam, and a dam 
crest length of 755 feet, the required flow over the dam would be 2,341 cfs. Adding this to the higher 
priority water allocations gives a total required flow rate of 3,210 cfs in order to pass boaters. Referring to 
the monthly flood frequencies given in Section 2.1.1, these flows are exceeded about 90% of the time 
between May and June. In July, this flow is exceeded over 50% of the time, and in August and September 
it is exceeded between 5% and 50% of the time. Therefore, setting the invert of the boat passage ramp at 
4087’ would allow boaters to pass reliably in the late Spring and early Summer, and on an intermittent basis 
during the mid- to late-Summer months. 
 
3.2 Model Results 
 
The following section provides results of the model related to upstream flooding, the structural stability of 
the dam, and sediment sluicing. 
 
3.2.1 Upstream Flooding 
 
Water surface elevations upstream of the diversion dam were compared between existing conditions and 
the four alternatives investigated in this report. These comparisons were conducted in order to evaluate the 
potential flooding impact the rehabilitation might have on agricultural operations in the project area. Figure 
3-1, Figure 3-2, and Figure 3-3 provide visual comparisons of water depth during the 100-year event 
between the four alternatives and existing conditions. The figures also depict the sections shown in Figure 
3-4 through Figure 3-7. These latter figures depict the differences between the 100-year depths associated 
with existing conditions and the 100-year depths associated with the four alternatives. Note that negative 
values indicate alternative depths that are greater than existing condition depths and that the sections are 
taken looking upstream. From Figures 3-1 through 3-3, there is no obvious difference between existing 
conditions and the alternatives downstream of the dam. Upstream, however, there are differences, but they 
are slight. Figures 3-4 through 3-7 offer a better look at these differences. The important areas of note in 
these figures are near the banks (the extreme ends of Figure 3-5 through Figure 3-7), where flooding and/or 
seepage through levees would occur. From the figures, each alternative does a reasonably good job of 
minimizing the differences in depth at the banks against existing conditions. It should be noted that at the 
banks, Alternative 1 is generally the best alternative because, for each of the three cross sections shown 
(Figure 3-5 through Figure 3-7), the difference in water depth between existing conditions and Alternative 
1 is very nearly zero. The one possible exception is with Section 4 (Figure 3-7), which shows a depth greater 
than 1 foot along the right bank. However, this is due to the fact that the location of Section 4 is taken very 
close to the existing dam, such that uniform flow conditions are no longer applicable, but rather the water 
surface is gradually varying. Model results therefore indicate that Alternative 1 is preferable over the other 
three alternatives in terms of upstream flooding. However, the differences between the alternatives are 
considered so minor, that the extent of upstream flooding does not serve as a deciding factor in determining 
the Proposed Alternative.  
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Figure 3-1. 100-Year Water Depth, Alternative 1 and Existing Conditions 
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Figure 3-2. 100-Year Water Depth, Alternative 2 and Existing Conditions 
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Figure 3-3. 100-Year Water Depth, Alternatives 3 and 4 and Existing Conditions 
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Figure 3-4.  Existing Depth Minus Alternative Depths,  

Section 1, 100-Year Flow 
 

 
Figure 3-5.  Existing Depth Minus Alternative Depths,  

Section 2, 100-Year Flow 
 
Note: Negative values indicate that the alternative depths are greater 
than the existing condition depths. 

   
Figure 3-6.  Existing Depth Minus Alternative Depths,  

Section 3, 100-Year Flow 
 

  
Figure 3-7.  Existing Depth Minus Alternative Depths, 

Section 4, 100-Year Flow

DOWNSTREAM UPSTREAM 

RIGHT BANK LEFT BANK 

RIGHT BANK LEFT BANK 

RIGHT BANK LEFT BANK 
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3.2.2 Structural Stability 
 
The cross-sectional design of the dam is the same for Alternatives 1 through 3, and consists of two large 
sheet pile cutoff walls embedded upstream and downstream of a concrete cap. The cap is secured to the top 
of the walls and slopes downward at an approximate slope 4:1. The interior of the dam cross section is filled 
with structural fill material, which itself rests on a compacted bed. For Alternative 4, the cross-sectional 
design consists of a concrete cap surrounding the existing dam structure, with an upstream sheet pile cutoff 
wall adjacent to the new concrete cap wall, and another cutoff wall at the downstream end of a concrete 
slab that extends out from the downstream cap wall. 
 
The stability of the diversion dam is secured by ensuring that the reaction force in the longitudinal direction 
is greater than the sliding force acting upon the dam, with a factor of safety (i.e. RD ≥ 1.5FS). The 
calculations for this stability analysis are provided in the following section. For the alternatives considered 
for this project, buoyancy is not a factor because the water displaced by the volume of the structure is 
displaced by material denser than water. 
 
The sliding force acting on the dam is given by the following equation: 
 
FS =

γAHU
2

2
 (1) 

 
where  FS = is the sliding force (lb/ft) 
 HU = upstream height of the soil/water column above the base of the dam (ft) 
 γA = specific weight of the active, moist soil upstream of the dam = approximately 35 lb/ft3 
 
Similarly, the reaction force in the longitudinal directional is given by: 
 
RD =

γPHD
2

2
 (2) 

 
where  RD = is the reaction force (lb/ft) 
 HD = downstream height of the soil/water column above the base of the dam (ft) 
 γP = specific weight of the passive, moist soil downstream of the dam = approximately 200 lb/ft3 
 
With HU equal to approximately 6 feet, and HD equal to 13 feet, RD ≥ 1.5FS = 2.7FS. Therefore, no sliding 
will occur. 
 
3.2.3 Sediment Sluicing 
 
In order to test the efficacy of the radial gate sluicing structures, the model was run at a steady-state inflow 
of 5,537 cfs, which is the average daily flow rate based on a period of record dating back to the completion 
of Flaming Gorge Dam. This flow rate was tested in order to determine whether the alternatives could 
adequately sluice sediment at the average daily discharge. Due to the very minor differences in depth across 
the four alternatives, shear stress calculations were made only for Alternative 1, under the assumption that 
bed shears are a linear function of water depth. Additionally, due to the plan-form symmetry of the 
alternatives, only the east-side radial gates were investigated.  
 
Results for the sediment sluicing simulation are provided in Figure 3-8 below. The figure was created by 
taking sections parallel with the dam crest successively further away from the crest (i.e. further away from 
the radial gate). Thus, sections that are close to the crest should indicate higher shear stresses because water 
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is accelerating through the gate. Sections taken further away from the crest, on the other hand, should 
indicate lower shear stresses. From the figure, this is exactly the trend depicted.  
 
Figure 3-9 shows the conversion of bed shear stress to the D50 particle size that would just be in motion at 
the average daily flow rate. This conversion was performed according to the following equation: 
 
𝐷50 = 𝐶

𝜏0

1.25𝜏𝑐
∗(𝛾𝑠−𝛾)

 (3) 
 
where  𝐷50 = median particle diameter in motion (in) 
 𝐶 = conversion constant = 12 (in/ft) 

𝜏0 = bed shear stress (psf) 
 𝜏𝑐

∗ = dimensionless critical shear stress = 0.047 
𝛾𝑠 = specific weight of sediment = 165.4 lbf/ft3 

 𝛾 = specific weight of water = 62.4 lbf/ft3 
 
Figure 3-9 indicates that particles between 5 and 7 inches in diameter will pass through the radial gates at 
the gate structure. This corresponds to large-sized cobbles on the Wentworth scale. Particles with 
approximately a one-inch diameter will move through the structure from 40 feet away. This corresponds to 
medium-sized pebbles on the Wentworth scale. Most of the fine material deposited upstream of the existing 
structure and in the raceway is classified as silt and sand. The shear stresses needed to move these size 
classes are significantly smaller than those provided by the gate structures at the average daily flow. 
 

 
Figure 3-8. Bed Shear Stress for Alternative 1 as a  
Function of Distance Away from the Radial Gates 
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 Figure 3-9. D50 0f Mobile Particles for Alternative 1 as a  

Function of Distance Away from the Radial Gates 
 
3.2.4 Upstream Fish Passage 
 
RiverFLO2D model results indicate that the average daily flow rate of 5,537 cfs will result in a water surface 
elevation of approximately 4089.7’ at the exit to the upstream fish passageway (at the dam crest). According 
to a HEC-RAS modeled developed in order to analyze fish passage, the maximum velocity in the fishway 
associated with this head is 4.0 fps. Therefore, fish passage through the fishway is operational at or below 
the average daily flow rate. The spawning months for fish species of concern span from April through 
August. Referring to the exceedance flows by month presented in Table 2-4, the average daily flow rate 
corresponds approximately to the 52% flow in April, the 13% flow in May, the 16% flow in June, the 55% 
flow in July, and the 79% flow in August. However, due to the difficulty in modeling boulder refuge 
structures, these estimates are likely conservative, and do not fully reflect the complex hydraulics in the 
fishway. Thus, it is probably safe to assume that fish will be able to pass the diversion structure on their 
way upstream at flow rates higher than the average daily discharge of 5,537 cfs. 
 
Figure 3-10 below depicts the resultant velocities in the river within the project area during the average 
daily discharge (5,537 cfs). The figure only shows locations where velocities are less than 4 fps, i.e. only 
areas that are passable to fish are depicted. From the figure, it is clear that two routes exist to the entrance 
to the fishway: one is in the main stem of the river, off to the east side, while the other is in the east-bank 
side channel. It should be noted that, in order to keeps these routes viable, maintenance of the Tusher Wash 
depositional area may be periodically necessary. Also, although the route on the west side of the river does 
not appear viable because it does not connect to the fishway entrance without being interrupted by high 
velocity flows coming over the dam, this may not be the case in reality. The 2D model does not represent 
the riprap apron and energy dissipation in the tailwater of the dam. Therefore, it is possible that in practice 
the west side of the river offers a viable route for migrating fish. 
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Figure 3-10. Velocity Results for the Average Daily Flow through the Green River 
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SECTION 4  

ECONOMIC EVALUATION 
 
4.0 Introduction 
 
The following section discusses the economic analysis conducted in order to compare the costs and benefits 
associated with the four alternatives under investigation. Although an effort has been made to be thorough, 
and to include all conceivable project costs and benefits, some costs and benefits may have been left out of 
the analysis. 
 
4.1 Methods 
 
A cost-benefit analysis of the various alternatives incorporates the capital costs, operation and maintenance 
(O&M) costs, and costs and benefits associated with resources affected by the project. Because all four 
alternatives under investigation provide the same quality and quantity of water to stakeholders in the area, 
socioeconomic benefits of the alternatives have been left out of the analysis. Also, due to the similarity in 
the designs, O&M costs are considered to be the same for all four alternatives. Therefore, O&M costs have 
been left out of the analysis as well. Also, project components that have costs that are the same across all 
four alternatives have been left out of the analysis. Finally, although monetary costs and benefits associated 
with other environmental resources in the project area exist (e.g. cultural resources), assigning values to 
them has been left out of this analysis. Therefore, this economic analysis is restricted to the capital costs 
(construction, materials, labor, etc.) associated with each alternative. It should be noted that the construction 
means and methods represented here, and depicted in the design drawings, are conceptual in nature, and do 
not necessarily represent the construction means and methods selected by the engineer and/or construction 
contractor during final design. The cost-benefit analysis presented below is therefore an estimate based on 
concept-level design only, and may change during final design. 
 
4.2 Results 
 
Table 5-1 presents the results of the economic analysis. From the table, Alternative 1 has the lowest 
associated cost among the four alternatives. However, Alternative 3 is within 1% of the total project cost 
of Alternative 1, which is considered within the margin of error of the cost-benefit analysis (±30%). Again, 
the cost represented here is not a total project cost, but is rather the relative cost of each alternative as 
compared with the others. 
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Table 5-1.  Engineer’s Cost Estimate 
 

Component Alternative 1 Alternative 2 Alternative 3 Alternative 4 

Cofferdam Phase I $93,196 $105,514 $104,774 $107,354 

Cofferdam Phase II $69,089 $82,556 $62,240 $63,840 

Diversion Structure Phase I $1,084,615 $1,278,219 $1,097,221 $1,266,088 

Diversion Structure Phase II $1,077,247 $1,278,219 $1,097,221 $1,266,088 

Riprap Phase I $186,437 $219,034 $183,271 $182,279 

Riprap Phase II $186,437 $219,034 $183,271 $182,279 

Demolish Existing Structure $242,037 $241,979 $241,979 $0 

Deflection Log Boom $14,230 $14,227 $14,232 $14,229 

Diversion Dam Excavation Extension $8,808 $8,806 $6,754 $6,752 

PIT Tag Dectors $356,500 $356,500 $356,515 $475,231 

Subtotal $3,318,597 $3,804,087 $3,347,479 $3,564,139 

General Conditions (15% of Total Cost) $497,790 $570,613 $502,122 $534,621 

Mobilization (8% of Total Cost) $265,488 $304,327 $267,798 $285,131 

Total $4,081,875 $4,679,027 $4,117,399 $4,383,891 
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SECTION 5  

PROPOSED ALTERNATIVE 
 
5.0 Introduction 
 
The Proposed Alternative for the Green River Diversion Dam Rehabilitation Project is to replace the 
existing dam at its current location (Alternative 3). This design will be cost-effective and provide all of the 
functionality of the other alternatives. In addition, this alternative would preserve much of the cultural and 
historical value of the existing structure by maintaining the location and orientation of the structure. The 
new dam will have the same length as the existing dam, but will be approximately 1 foot higher along the 
crest and will be designed to greatly reduce seepage below and around the diversion dam. Additionally, the 
Proposed Alternative will include fish, boat, and debris passage structures, sediment sluicing gates, a radial 
gate manifold to the raceway, a new raceway to the water wheel, an east-side canal fish and sediment bypass 
structure, and downstream fish passage notches outfitted with PIT tag detectors. 
 
5.1 Cost Estimate 
 
The engineer’s cost estimate for materials, quantities, and labor required to complete the construction for 
the project is presented in Table 5-1.  This estimate includes construction management, labor, materials, 
equipment, and incidental items necessary to complete the work per the Contract Drawings.  The costs 
presented in the table are based on NRCS selecting a third party construction company for the project. It 
should be noted that the construction means and methods represented here, and depicted in the design 
drawings, are conceptual in nature, and do not necessarily represent the construction means and methods 
selected by the engineer and/or construction contractor during final design. The cost estimate presented 
below is therefore an estimate based on concept-level design only, and may change during final design. 
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Table 5-1. Cost Estimate for the Proposed Alternative (Alternative 3) 
 

 Component Cost 

D
iv

er
si

on
 D

am
 

Cofferdam Phase I $104,774 

Cofferdam Phase II $69,240 

Diversion Structure Phase I $1,097,221 

Diversion Structure Phase II $1,097,221 

Riprap Phase I $183,271 

Riprap Phase II $183,271 

Demolish Existing Structure $241,979 

Deflection Log Boom $14,232 

Diversion Dam Excavation Extension $6,754 

PIT Tag Detectors $356,515 

R
ac

ew
ay

 
G

at
e 

Earth Dam $2,859 

Raceway Structure $266,158 

Raceway Gates $1,482,087 

Sl
ui

ce
 

St
ru

ct
ur
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Sluice Structure $304,037 

Fi
sh

 P
as

sa
ge

w
ay

 

Fish Passage Structure $239,368 

4 Radial Gates $2,379,026 

Retaining Wall $96,587 

Riprap $140,125 

B
oa

t P
as

sa
ge

 
St

ru
ct

ur
e 

Boat Passage Structure $374,046 

 Subtotal $8,638,771 

 General Conditions (15% of Total Cost) $1,295,816 

 Mobilization (8% of Total Cost) $691,102 

 Total $10,625,689 
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SECTION 6  

CONCLUSION 
 
6.0 Conclusion 
 
The Proposed Alternative for the Green River Diversion Dam Rehabilitation Project is Alternative 3, which 
consists of a new dam structure at the current location of the existing dam with the same crest length as the 
original. Other components of the project include gate structures, a fish passageway, a boat ramp, and 
features to route sediment and debris past the dam. The Proposed Alternative has an estimated cost of 
$10,625,689.  
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To:  Project: NRCS Green River EWP,  

Grand and Emory Counties, Utah 
From: Dan Axness Cc:  File 

Date: March 4, 2014 Contract No: AG-8D43-D-12-0020 

Subject: NRCS Green River Diversion Dam Rehabilitation Hydrology Technical Memo 

 
1.0  INTRODUCTION 

The following technical memo is intended to present the hydrological analyses conducted for the 
Natural Resources Conservation Service (NRCS) Green River Diversion Dam Rehabilitation 
Concept Design Project.  The memo discusses the regulated and unregulated hydrology observed 
at the Green River Diversion Structure, the competing water demands associated with the project, 
and the likelihood of the project meeting these competing demands. 
 
2.0  GREEN RIVER HYDROLOGY 

Flaming Gorge Dam was completed in 1965, after which flows in the Green River were regulated 
due to water storage in Flaming Gorge Reservoir. Peak discharges above the Green River 
Diversion Dam were therefore estimated using the HEC-SSP program (USACE 2010) for the years 
1965 through 2009. HEC-SSP applies the methods outlined in Bulletin #17B (USGS 1982) to a 
time series of flow data in order to calculate the discharge for various annual return periods. Results 
are given in Table 1 for the 2-, 25-, 50-, and 100-yr events. Results in the table are similar to results 
published elsewhere (cf. Gerner et al. 2006). 
 

Table 1. Green River Peak Discharges for Various Return Periods,  
Estimated Using StreamStats and HEC-SSP 

 
Return 
Period 

Discharge 

2-Yr 21,386 
25-Yr 40,726 
50-Yr 44,603 
100-Yr 48,170 

 
Instantaneous flood frequencies were also calculated for each month using flow data obtained from 
USGS gaging station 09315000 at Green River, UT. Results are given in Table 2 below. From the 
table, the hydrograph in the Green River basin appears to have two peaks (bimodal). One peak 
occurs in the late Fall when the area experiences frequent rainfall events, while the other, larger 
peak occurs in the Spring, when snowpack begins to melt. Results also show that the largest flows 
occur in June, when 1% of flows will be greater than 41,530 cfs.  
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Table 2. Instantaneous Flood Frequencies by Month for the  
Green River at USGS Gaging Station 09315000 

 
  % of Flows Less Than 

D
is

ch
ar

ge
 (c

fs
) 

Month 1 5 10 50 95 99 
January 916 1,312 1,633 2,924 5,189 6,162 
February 1,253 1,648 1,853 3,094 6,058 8,144 
March 2,000 2,243 2,485 4,052 8,361 10,905 
April 2,352 2,719 2,985 5,272 12,585 16,030 
May 3,340 4,055 5,032 11,505 24,903 34,562 
June 1,703 3,038 4,020 13,907 32,475 41,530 
July 907 1,363 1,619 4,205 16,315 32,681 
August 764 1,139 1,327 2,884 6,938 9,983 
September 1,022 1,228 1,395 2,628 5,068 6,743 
October 1,307 1,479 1,703 3,023 7,068 7,976 
November 1,532 1,729 1,866 3,228 6,367 7,087 
December 939 1,260 1,441 2,810 5,824 6,452 

 
The flood frequencies presented in Table 2 are reported for the years 1964-2012 and are indicative 
of the flood frequencies seen at the project site for medium to high flows. However, they are not 
representative of the frequency of low flows. In April of 2006, a Record of Decision (ROD) was 
filed for a Final Environmental Impact Statement (FEIS) that proposed operational changes to 
Flaming Gorge Dam that would, among other things, regulate the amount of water flowing through 
“Reach 3” of the Green River, which includes the Green River Diversion (USBR 2006). 
Specifically, the FEIS recommends a minimum flow through “Reach 3” of 1,300 cfs in dry years 
(±40%), with successively higher minimum thresholds in wetter years. Because the 
implementation of the FEIS is assumed to dictate flows in the Green River, flow data analyzed 
here are restricted to the past eight years, after the ROD was filed in 2006. 
 
The overall demand to be met at the Green River Diversion includes water allocation for water 
rights holders, fish bypass in the hydropower raceway or Green River Canal, sediment sluicing, 
boat passage, upstream fish passage, and downstream fish passage. The estimated demand from 
perfected water rights at the Green River Diversion is 819 cfs, as detailed in Table 3 below. 
 
 
 
 
 
 
 



 
 
 
 
McMillen, LLC Page 3 NRCS Green River Diversion 
March 4, 2014    Hydrology Technical Memo 
 

Table 3. Perfected Water Rights at the Green River Diversion 
 

Water Right License 
No. 

Priority 
Date CFS Use 

Chris Dunham, Howard Hastings, 
Clark Ross 92-74 1/1/1879 5 Irrigation 

East Side Irrigation Company 92-4 2/8/1906 6 Irrigation 
Chris Dunham, Howard Hastings, 

Clark Ross 92-43 7/29/1912 60 Hydropower 
Plant 

Bruce and Dorothy Nelson 92-21 5/16/1932 2 Irrigation 
Lee Thayn 91-113 12375 35 Irrigation 

Green River Canal Company 91-294 6/18/1952 60 
Irrigation, 
Stockwater 

and Domestic 
Eastside High Ditch Irrigation 

Company 92-622 8/7/1958 5 Irrigation 

Eastside High Ditch Irrigation 
Company 92-633 8/7/1958 7 Irrigation 

Gunnison Butte Mutual Irrigation 
Company 91-5075 8/7/1958 4 Irrigation 

Gunnison Butte Mutual Irrigation 
Company 92-638 8/7/1958 11 Irrigation 

Lee Thayn 91-4130 11/25/1974 600 Hydropower 
Plant 

Lee Thayn 91-5161 8/7/1985 4 Irrigation 

Green River Canal Company 91-5043 11/3/2000 20 Sluice Canal 
and Raceway 

Total     819   
 
A conservative estimate of the water demands for fish bypass in the hydropower raceway or the 
Green River Canal is 30 cfs. Assuming that a boat passageway only requires 1 foot of depth for 
safe passage, and that the ramp can be as long as 80 feet, the allocation required for the boat 
passage structure is 147 cfs. Assuming a trapezoidal fishway with channel width of 10 feet, a 40:1 
channel slope (2.5%), and a Manning’s roughness coefficient of 0.07, the water allocation required 
to allow upstream fish passage would be 30 cfs. Assuming a weir coefficient of 2.67 over the crest 
of the diversion structure, the required flow rate for three 10-foot wide notches spread out across 
the dam is 40 cfs. The total water demand at the diversion structure is therefore 1,066 cfs (see 
Table 4 below). 
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Table 4. Water Demands at the Green River Diversion Structure 
 

Use Demand 
(cfs) 

Water Rights Holders 819 
Fish Bypass 30 
Boat Passage 147 
Upstream Fish Passage 30 
Downstream Fish 
Passage 40 

TOTAL 1,066 
 
Flow rates during the growing season from April 1 through October 31 at USGS Gage 09315000 
at Green River, UT and at USGS Gage 09261000 near Jensen, UT are depicted in Figure 1 below. 
Only flows during the growing season are shown because the growing season represents the time 
period during which irrigation, fish migration and boat passage all take place. The figure also 
shows the base flow recommended in “Reach 3” by the FEIS during dry years (1,300 cfs), along 
with the combined demand at the diversion structure (1,066 cfs) for comparison. From the figure, 
the recommended base flow of 1,300 cfs was not met on a total of fifteen days since April, 2006. 
However, the flows at the diversion structure required to meet the demands associated with this 
project (1,066 cfs) have been met every day since the ROD went into effect in 2006. 
 

 
 

Figure 1. Flow Rates at USGS Gage 09315000 at  
Green River, UT since the Record of Decision 
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Figure 1 also indicates a relationship between flows near Jensen, UT and flows at Green River, 
UT, such that peaks and troughs in the hydrograph of each gage correspond fairly well. This is 
further evidenced by Figure 2 below, which shows the flow at Green River, UT as a function of 
the flow near Jensen, UT during the growing season since 2006. This relationship is important 
because the flows in “Reach 2” (i.e. near Jensen, UT) are the first priority laid out in the FEIS. 
Additionally, baseflows in “Reach 2” are allowed to fluctuate by ±40%. Thus, the 900 cfs 
minimum threshold in “Reach 2” in dry years could translate to an actual minimum flow of 540 
cfs near Jensen, UT. It is therefore of interest what this effective low flow near Jensen would 
translate to at the diversion structure. From the regression equation given in Figure 2, 540 cfs 
corresponds to a flow rate of 1,132 cfs at the Green River Diversion Structure. This flow rate is 
still larger than the 1,066 cfs demand of the present project. However, it should be stressed that, 
although the regression relationship given in the figure is strong (R2=0.93), the possibility exists 
that flows at the diversion structure could fall below the demand of 1,066 cfs, should flows in 
“Reach 2” reach -40% of their baseflow target in dry years. However, such a possibility does seem 
unlikely, given the record of flows since the ROD was implemented in 2006 and the large fraction 
of regulated flow evident at low flows. 
 

 
 

Figure 2. Green River Flow Rates at Green River, UT  
as a Function of Flows near Jensen, UT 

 
3.0  CONCLUSIONS AND RECOMMENDATIONS 

Based on the analyses described in this memo, the minimum flow expected at the Green River 
Diversion structure is 1,132 cfs, assuming flows near Jensen, UT are 40% below the minimum 
target baseflow in dry years and the functional relationship between flows near Jensen and flows 
at Green River during the growing season is valid. The present design of the rehabilitation project 
requires 1,066 cfs to meet the competing demands of the project, and includes flows for boat 
passage, upstream and downstream fish passage, irrigation, hydropower and sediment sluicing. 
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Therefore, it appears very likely that all water demands associated with this project will be met, 
provided that changes in hydrology due to land use change and/or climate change are negligible, 
and that operation of Flaming Gorge Dam continues to adequately meet the minimum baseflows 
outlined in the FEIS of 2006. 
 
  
4.0  REFERENCES 

Gerner, S.J., Spangler, L.E., Kimball, B.A., Wilberg, D.D., and Naftz, D.L., 2006. “Hydrology 
and Water Quality in the Green River and Surrounding Agricultural Areas near Green River in 
Emery and Grand Counties, Utah, 2004-05”, U.S. Geological Survey Scientific Investigations 
Report 2006-5186. 
 
U.S. Bureau of Reclamation (USBR), 2006. “Record of Decision, Operation of Flaming Gorge 
Dam, Final Environmental Impact Statement”, USBR Upper Colorado Region, February, 2006. 
 
U.S. Geologic Survey (USGS), 1982. “Guidelines for Determining Flood Flow Frequency”, 
Bulletin #17B of the Hydrology Subcommittee, Interagency Advisory Committee on Water Data. 



NRCS   Green River Diversion Rehabilitation 

 

 

APPENDIX C – SUPPORTING DOCUMENTATION 

 NRCS Green River Diversion Dam Damage Survey Report 

Water Resources – Water Rights 

BLM Plant Survey Memo 

Preliminary Waters of the US Inventory Memo 

  

 

 

DEIS Appendix C March 2014 



United States Department of Agriculture              OMB No. 0578-0030 
Natural Resources Conservation Service         NRCS-PDM-20 

DAMAGE SURVEY REPORT (DSR) 
Emergency Watershed Protection Program – Recovery 

 

1 of 19 
Green River Diversion Dam, Banks, Pump Station and Road DSR  Approved 7/2005 

Section 1A 
 NRCS Entry Only 
Date of Report: 1/23/2012  Eligible: YES X NO  
 Approved: YES X NO  
DSR Number: Gr. Rvr. Diverson, 

Berm, bank 
stabilization.  

Project 
Number: 

Green River 
River channel 

Funding Priority Number 
(from Section 4) 

3-abef 
  Limited Resource Area: YES  NO X 

Section 1B Sponsor Information 
Sponsor Name: Utah Dept Ag Food Contact:  Ron Davidson (UDAF) ;   Chris Dunham, GRCD, 435-820-8202 

 
Address:  350 N Redwood Road 

PO Box 146500  
 
City/State/Zip: Salt Lake City, Utah  84114-6500 
 
Telephone Number: 801- 538 -7100 Fax: 801-538-7126  
 

Section 1C Site Location Information 
 
County: Emery/Grand State: Utah Congressional District: II 
 
Latitude:  Longitude:  Section: NE 3 Township: 21S Range: 16E 
Latitude:  Longitude:  Section: NW 28 Township: 20S Range: 16E 
UTM Coordinates:  Drainage: Green River; Reach: NE of Green River, Utah 

Damage Description:  Flood event within the Green River corridor – damaged river channel, diversion dam, pump station & road.   
 

Section 1D Site Evaluation 
All answers in this Section must be YES in order to be eligible for EWP assistance. 

Site Eligibility Yes NO Remarks 
Damage was a result of a natural disaster?* X  High flows directed at area above diversion cutbank 

and threaten diversion structure and headgate. River 
flooding eroded around pump station, road and 
threatened canal. 

Recovery measures would be for runoff retardation or soil 
erosion prevention?* 

X  Restoration of damaged diversion structure. 
Scour under structure due to extended high flows 

Threat to life and/or property?* X  Threat to diversion structure and the operation of 
3 private canal systems and irrigation for ~4,000 
acres 

Event caused a sudden impairment in the watershed?* X  Erosion of structure’s foundation 
Imminent threat was created by this event?** X  Critical erosion undercutting structure – leading 

to potential failure with next large runoff event. 
For structural repairs, not repaired twice within ten 
years?** 

N/A  N/A 

Site Defensibility    
Economic, environmental, and social documentation 
adequate to warrant action? (Go to pages 3, 4, 5 and 6 ***)  

X  Protection of irrigation structures, road and 
private property. 

Proposed action technically viable? (Go to Page 9 ***) X  Protect against accelerated erosion, deposition. 
Proven/tested practices to be used.  +Planting. 

Have all the appropriate steps been taken to ensure that all segments of the affected population have been informed of the EWP 
program and its possible effects? YES ___X__NO _____ Advertised in local paper 
Comments:  Information to Green River Conservation District and Emery Co. Commission = Sponsoring Organization.    
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Section 1E Proposed Action 
 
Describe the preferred alternative from Findings: Section 5 A: 
1. Restore Green River Diversion Dam and repair foundation damage 
2. Re-construct embankment on the Hastings Ranch – East side of the River. 
3. Stabilize River banks and stream channel at Green River Farms Pump Station and road damage area with a combination of rock 

rip rap with vegetation plantings (willow, etc…) for restoration of native habitat – 2 sites of protection work to be completed.   
Total installation cost identified in this DSR:   Section 3:   $2,265,500   
 

Section 1F NRCS State Office Review and Approval 
 
 
Reviewed By: _______________________________________ Date Reviewed: _______________ 
    State EWP Program Manager 
 
 
Approved By: _______________________________________ Date Approved: _______________  
    State Conservationist 
 

PRIVACY ACT AND PUBLIC BURDEN STATEMENT  

NOTE: The following statement is made in accordance with the Privacy Act of 1974, (5 U.S.C. 552a) and the Paperwork Reduction Act of 1995, as 
amended. The authority for requesting the following information is 7 CFR 624 (EWP) and Section 216 of the Flood Control Act of 1950, Public Law 81-
516, 33 U.S.C. 701b-1; and Section 403 of the Agricultural Credit Act of 1978, Public Law 95-334, as amended by Section 382, of the Federal Agriculture 
Improvement and Reform Act of 1996, Public Law 104-127, 16 U.S.C. 2203.  EWP, through local sponsors, provides emergency measures for runoff 
retardation and soil erosion control to areas where a sudden impairment of a watershed threatens life or property.  The Secretary of Agriculture has 
delegated the administration of EWP to the Chief of NRCS on state, tribal and private lands.   

Signing this form indicates the sponsor concurs and agrees to provide the cost-share to implement the EWP recovery measure(s) determined eligible by 
NRCS under the terms and conditions of the program authority. Failure to provide a signature will result in the applicant being unable to apply for or receive 
a grant the applicable program authorities. Once signed by the sponsor, this information may not be provided to other agencies. IRS, Department of 
Justice, or other State or Federal Law Enforcement agencies, and in response to a court or administrative tribunal.   

The provisions of criminal and civil fraud statutes, including 18 U.S.C. 286, 287, 371, 641, 651, 1001; 15 U.S.C. 714m; and 31 U.S.C. 3729 may also be 
applicable to the information provided.  According to the Paperwork Reduction Act of 1995, an agency may not conduct or sponsor, and a person is not 
required to respond to a collection of information unless it displays a valid OMB control number.  The valid OMB control number for this information 
collection is 0578-0030.  The time required to complete this information collection is estimated to average 117/1.96 minutes/hours per response, including 
the time for reviewing instructions, searching existing data sources, field reviews, gathering, designing, and maintaining the data needed, and completing 
and reviewing the collection information. 

USDA NONDISCRIMINATION STATEMENT  

''The U.S. Department of Agriculture (USDA) prohibits discrimination in all its programs and activities on the basis of race, color, national origin, age, 
disability, and where applicable, sex, marital status, familial status, parental status, religion, sexual orientation, genetic information, political beliefs, 
reprisal, or because all or part of an individual’s income is derived from any public assistance program.  (Not all prohibited bases apply to all programs.)  

Persons with disabilities who require alternative means for communication of program information (Braille, large print, audiotape, etc.) should contact 
USDA's TARGET Center at (202) 720-2600 (voice and TDD). To file a complaint of discrimination write USDA, Director of Civil Rights, 1400 Independence 
Avenue, SW, Washington, DC 20250-941 0 or call (800)795-3272 (voice) or (202)720-6382 (TDD).  USDA is an equal opportunity provider and employer. 
 
Civil Rights Statement of Assurance  

The program or activities conducted under this agreement will be in compliance with the nondiscrimination provisions contained in the Titles VI and 
VII of the Civil Rights Act of 1964, as amended; the Civil Rights Restoration Act of 1987 (Public Law 100-259); and other nondiscrimination statutes:  
namely, Section 504 or the Rehabilitation Act of 1973, Title IX of the Amendments of 1972, the Age Discrimination Act of 1975, and the Americans 
with Disabilities Act of 1990.  They will also be in accordance with regulations of the Secretary of Agriculture (7 CFR 15, 15a, and 15b), which provide 
that no person in the United States shall on the grounds of race, color, national origin, gender, religion, age or disability, be excluded from participation 
in, be denied the benefits of, or otherwise subjected to discrimination under any program or activity receiving Federal financial assistance from the 
U.S. Department of Agriculture or any agency thereof. 
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Section 2 Environmental Evaluation 
 

2A Resource 
Concerns 

2B Existing 
Condition 

2C Alternatives and Effects 
Proposed Action No Action Alternative 

 1.  Restore Green River 
Diversion Dam and repair 
foundation damage; add 
new concrete apron; add 
fish screen and radial gate 
to the canal inlet;. 
2.Re-construct 
embankment on the 
Hastings Ranch – East side 
of the River. 
3. Stabilize River banks and 
stream channel at Green 
River Farms Pump Station 
and road damage area with 
a combination of rock rip 
rap with vegetation 
plantings (willow, etc…) 
for restoration of native 
habitat – 2 sites of 
protection work to be 
completed.   
 

1- Sponsors, other 
local representatives 
& property owners 
will complete 
whatever protection 
measures they can 
without federal 
assistance.  As local 
funds become 
available. 
 

1)  

2) 2 - Native vegetation 
will re-establish over 
time.   
 

1. For streambank 
restoration areas: 
Planting to decrease 
erosion of river bank, pole 
planting, willows, j-hooks, 
rock barbs to help 
stabilize the banks. 

2. Diversion Dam: 
leave concrete apron as-is 
except for minor repairs 
where damaged; perform 
minimal repair with rock 
riprap in the foundation; 
install radial gate at canal 
inlet – with a proper fish 
screen for the T&E 
species in the River.   

 2D Effects of Alternatives 
Soil 

Soil Erosion 
(streambank/divers
ion foundation) 

Bank/foundation 
erosion resulting 
from high runoff 
flows in the 
Green River.   

Banks protected at key sites 
to protect infrastructure, 
diversion dam foundation 
restored – short/long-term (+) 

Bank erosion will 
increase with time due 
to bare banks, vertical 
slopes; diversion may 
fail due to loss of 
foundation material  

Bank work: Short term (-) 
erosion until veg established in 
the long term; Diversion: 
Short-term (-) during 
construction; Long-term (+) 

Condition NA NA NA NA 
Water 
Water quality – 
suspended sediments Increased 

sediment due to 
bank erosion – 
affecting water 
quality of the 
river and increase 
to irrig. systems. 

Long-term (+) water quality 
with protection of the banks 
– less bank erosion.  Long-
term channel dynamics with 
sections of armoring on the 
channel could affect natural 
geomorphic functions.  Less 
erosion at diversion 
foundation 

Short term WQ 
loading will be 
increased during high 
runoff events; Long-
term slight increase 
until veg re-
established 

Long-term channel dynamics 
better with more vegetation 
planting at stream bank areas; 
Diversion short term (-) during 
construction ; long term (0) 

Water Quantity 

Threat to loss of 
irrigation water 
for 4,000 acres 

Long-term (+) to irrigation 
systems, continued 
sustainability of farm 
operations. 

Short/long term 
decrease to irrig. 
Systems. 

Long-term (+) to irrigation 
systems, continued 
sustainability of farm 
operations. 

Drinking water  NA NA NA NA 
     
Air 
Air quality – 
particulates No effect 

Short term (-) with 
construction at sites- dust; 
long-term(o) 

No effect 
Short term (-) with 
construction at sites- dust; 
long-term(o) 
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Plant 
Plant health and vigor Minimal 

vegetation along 
stream corridor 
damaged and/or 
lost; threat to loss 
of irrigation water 
to 4,000 acres of 
cropland 

Natural recruitment at 
worksites will diminish due 
to work; however plantings 
will replace lost natural 
recruitment.   Irrigated acres 
protected.  

Decrease in vigor 
with increased erosion 
at banks; irrigated 
acres still threatened 
for next storm event 
and potential failure 
of diversion. 

Natural recruitment at 
worksites will diminish due to 
work; however plantings will 
replace lost natural 
recruitment.   Irrigated acres 
protected.    

Plants-invasives, 
noxious weeds 

Erosion of bank 
areas has left bare 
areas open to 
invasive plant 
recruitment.   

Short-term (-) during veg re-
establishment period (2-5 
yrs) after construction.  
Long-term invasive species 
control to maximize federal 
investment and maintain 
floodplain function.  There 
will be competition from 
native species.   

Damaged areas open 
to invasive 
recruitment, although, 
eventually, native 
vegetation will 
provide competition. 

Short-term (-) during veg re-
establishment period (2-5 yrs).  
Long-term invasive species 
control to maximize federal 
investment and maintain 
floodplain function.  There will 
be competition from native 
species with the invasive 
species.   

Animal 
T&E species The presence of 4 endangered fish 

in the Green River  will require an 
EA before any action.  
 

Common 
Name  

Scientific 
Name  

Bonytail  Gila elegans  
Colorado 
Pikeminnow  

Ptychocheilus 
lucius  

Humpback 
Chub  

Gila cyphus  

Razorback 
Sucker  

Xyrauchen 
texanus  

 

Effects to be 
evaluated 
with EA. 

Effects to be 
evaluated with EA. 

Effects to be evaluated with 
EA. 

Domestic animals N/A N/A N/A N/A 
Wildlife habitat – food 
and cover 

Vegetation along riparian corridor 
moderately damaged affecting 
overall food and cover 
availability.   

Short-term 
(-) in the 
work area. 
Vegetation, 
once 
established, 
would be 
improved 
compared to 
the No 
Action 
alternative 
due to 
plantings. 

Vegetation along 
riparian corridor 
moderately damaged.  
Veg should recover to 
produce healthy and 
diverse food & cover.   

Short-term (-) in the work area. 
Vegetation, once established, 
would be improved compared 
to the No Action alternative 
due to plantings. 

Sensitive Species 

To be evaluated with EA 
documentation 

To be 
evaluated 
with EA 
documentati
on 

 

 

 

To be evaluated with 
EA documentation 

To be evaluated with EA 
documentation 

Other     



DSR NO:  Green River Diversion Dam, Stream Channel, Pump Station and Road 

 

  
 

5 of 19 
Green River Diversion Dam, Banks, Pump Station and Road DSR  Approved 7/2005 

Human Erosion of streambanks - creating 
threat to pump station, road, 
diversion structure and 3 canal 
operations for 4,000 acres. 

Protection 
for 
streambanks
, pump 
station, 
road, 
diversion 
structure 
and 3 canal 
systems 
benefitting 
4,000 acres 

Protection work 
would be done over 
time as City/County 
and private resources 
became available.  No 
Federal assistance.  
Continued threat to 
infrastructure.      

Protection for streambanks, 
pump station, road, diversion 
structure and 3 canal systems 
benefitting 4,000 acres,  

Public Health & 
Safety 

No effect No effect No effect No effect 

 
Completed By: Wayne Urie Date: 3/29/12 
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Section 2E Special Environmental Concerns 
Resource  
Consideration 

Existing Condition Alternatives and Effects 
Proposed Action No Action Alternative 

Clean Water Act  
Waters of the U.S. 

Consultation with Army Corp to 
occur as needed 

Consultation will 
occur as per policy. 

NA Consultation will occur 
as per policy. 

Coastal Zone 
Management 
Areas 

N/A N/A N/A N/A 

Coral Reefs N/A N/A N/A N/A 

Cultural 
Resources 

Evaluation & consultation 
underway 

SHPO clearance will 
be completed to 
address proposed 
action, which will 
mitigate any adverse 
effects.   

 N/A SHPO clearance would 
be completed to address 
any alternative, which 
will mitigate potential 
adverse effects.   

Endangered and 
Threatened 
Species 

The presence of 4 endangered fish 
in the Green River  will require an 
EA before any action.  
 

Common 
Name  

Scientific 
Name  

Bonytail  Gila elegans  
Colorado 
Pikeminnow  

Ptychocheilus 
lucius  

Humpback 
Chub  

Gila cyphus  

Razorback 
Sucker  

Xyrauchen 
texanus  

 

Effects to be 
evaluated with EA.  

Effects to be 
evaluated with EA. 

Effects to be evaluated 
with EA. 

 

 

Environmental 
Justice No effect No effect No effect No effect 

Essential Fish 
Habitat N/A N/A N/A N/A 

Fish and Wildlife 
Coordination 

To be evaluated with EA 
documentation 

To be evaluated with 
EA documentation 

To be evaluated with 
EA documentation 

To be evaluated with 
EA documentation 

Floodplain 
Management  

As per Exec Order 11988 Short-term (-) with 
construction in the 
floodplain; long-term 
(+) with veg & 
control 

Risk of deposition on 
floodplains until veg 
re-established 

Short-term (-) with 
construction in the 
floodplain; long-term 
(+) with veg & control  

 
Invasive Species 

Erosion of bank areas has left bare 
areas open to invasive plant 
recruitment.   

Short-term (-) during 
veg re-establishment 
period (2-5 yrs) after 
construction.  Long-
term invasive species 
control to maximize 
federal investment 
and maintain 
floodplain function.  
There will be 
competition from 
native species.   

Damaged areas open 
to invasive 
recruitment, 
although, eventually, 
native vegetation will 
provide competition. 

Short-term (-) during 
veg re-establishment 
period (2-5 yrs).  Long-
term invasive species 
control to maximize 
federal investment and 
maintain floodplain 
function.  There will be 
competition from native 
species with the 
invasive species.   

Migratory Birds 

Minor vegetation along riparian 
corridor damaged and/or lost. 
Returning birds will have very 
slightly less nesting habitat in the 
short-term.   

No disturbance from 
construction activities 
since work will be 
outside nesting 
period. Natural 
recovery of vegetation 
will provide  nesting 

Returning birds will 
have slightly less 
nesting habitat in the 
short-term, however 
natural recovery of 
vegetation will 
provide nesting 

No disturbance from 
construction activities 
since work will be 
outside nesting period. 
Natural recovery of 
vegetation will provide  
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habitat in the long 
term  

habitat in the long 
term. (0) 

nesting habitat in the 
long term 

Prime and Unique 
Farmlands 

To be evaluated with EA 
documentation 

To be evaluated with 
EA documentation 

To be evaluated with 
EA documentation 

To be evaluated with 
EA documentation 

 
Riparian Areas   

Minor vegetation along riparian 
corridor damaged and/or lost 
affecting minor overall food and 
cover availability.   

Short-term (-) in the 
work area. 
Vegetation, once 
established, would be 
improved compared 
to the No Action 
alternative due to 
willow planting & 
improvement.  

Vegetation along 
riparian corridor 
damaged and/or lost.  
Veg should recover 
to produce healthy 
and diverse food & 
cover.    

Short-term (-) in the 
work area. Vegetation, 
once established, would 
be improved compared 
to the No Action 
alternative due to 
willow planting & 
improvement. 

Scenic Beauty 

Minor vegetation lost or damaged 
along riparian corridors.    

Short-term (-) during 
construction; & until 
veg re-established;  
Veg plantings at the 
back toe of the 
proposed rock 
structure at the pump 
station will help 
restore the natural 
visual quality of the 
area.  (+) 

Area to recover 
naturally.  Short term 
(-) and risk of 
invasive vegetation 
encroaching on 
damaged areas.   

Short-term (-) during 
construction; & until 
veg re-established;  Veg 
plantings at the back toe 
of the proposed rock 
structure at the pump 
station will help restore 
the natural visual 
quality of the area.  (+) 

Wetlands No wetlands present N/A N/A N/A 
Wild and Scenic 
R.  

N/A N/A N/A N/A 

 
 

Completed By: Wayne Urie Date: 3/29/12 
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Section 2F Economic  
 

This section must be completed by each alternative considered (attach additional sheets as necessary). 
 Future Damages ($) Damage 

Factor (%) 
Near Term 

Damage 
Reduction 

Properties Protected (Private)    
1) Green River Diversion Dam-740 feet long 2,000,000 20 400,000 
    
2) 3 Canal Operations – serving ~4,900 acres of cropland: 

(Production value: 358 acres of melons valued @ 
$2430/ac = $869940.; 4542 acres of hay and corn 
cropland valued @ $804/ac = $3,651,768 ) from FSA 
crop report data and producer interviews 
 

4,521,708 60 2,713,025 

3) Irrigation Pump Station; 2-150 horsepower pumps (Value 
from irrigator’s installation cost) 

450,000 50 225,000 

4) Historical Hastings Ranch (embankment repair)  8,000 50 4,000 
5) Historical Water Wheel – E.Side of River 50,000 10 5,000 
6) Power Generation Facility (Lee Thayn interview) 1,000,000 10 100,000 

Properties Protected (Public)     
  Hastings Road – adjacent to Pump Station 20,000 20 4,000 
    
    
    
Business Losses     
  Power Generation Capability (Lee Thayn annual income) 240,000 50 120,000 
    
    
    
Other    
  T & E Species (difficult to put value for this damage survey)    
    

Estimated Cost = $2,265,500  
Total Near Term Damage Reduction  3,346,025 

Net Benefit (Total Near Term Damage Reduction minus Cost from Section 3) 1,080,525 
 

Completed By: Wayne Urie Date: 3/29/12 
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Section 2G Social Consideration 
 

This section must be completed by each alternative considered (attach additional sheets as necessary). 
 Yes No Remarks 
Has there been a loss of life as a result of 
the watershed impairment?  X  

Is there the potential for loss of life  
due to damages from the watershed 
impairment? 

 X 
 

Has access to a hospital or medical facility 
been impaired by watershed impairment?  X  

Has the community as a whole been 
adversely impacted by the watershed 
impairment (life and property ceases to 
operate in a normal capacity) 

X  

 Diversion dam failure could impact operation for 3 canal systems 
affecting ~4,900 acres of cropland.  Scour damage at the Green 
River Farms pump station could cause failure of the pumps with 
subsequent high runoff – loss of irrigation to 400 acres. 

Is there a lack or has there been a 
reduction of public safety due to 
watershed impairment? 

X  
Access road damage could cause road to wash out with 
subsequent high runoff. 

 
 

Completed By: Wayne Urie Date: 3/29/12 
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Section 2H Group Representation Information 
 

This section is completed only for the preferred alternative selected. 
 

Census tract(s): Emery County 
 

Completed By: NRCS Date: 3/29/12 
 
 Info Source:  http://www.cubitplanning.com/city/13817-green-river-city-census-2010-population 
 
 

Ethnic Population  (2010)  
White 76.4% 
Black 0.3% 
American Indian 0.7% 
Asian 0.5% 
Pacific Islander 0% 
Hispanic/All Races 21.4% 

 
 
   2000 Census Data 

Geographic area Population 
Housing 

units 

Area in square miles 
Density per square 
mile of land area 

Total 
area 

Water 
Area 

Land 
Area Population 

Housing 
units 

Green River City, Emery 
County 973 376 12.6 0.1 12.5 77.8 30.0 

 
 
Source:  http://en.wikipedia.org/wiki/Green_River,_Utah   

http://www.cubitplanning.com/city/13817-green-river-city-census-2010-population
http://en.wikipedia.org/wiki/Green_River,_Utah
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Section 2I. Required consultation or coordination between the lead agency and/or the RFO and another governmental unit 
including tribes: 
 
Easements, permissions, or permits: 
 
Access easement – Land Rights easement for Sponsor to do work 
404 Stream Alteration Permit – ACOE/Div of Water Rights (Sponsor to procure) 
Individual Private Property owners (Sponsor will procure) 
SHPO Consultation – Andrew Williamson, Archaeologist, NRCS – Review Sponsors findings, forward to SHPO 
 
 
 
 
Mitigation Description: 
 
To be evaluated with proposed EA for the proposed action. 
 
 
Agencies, persons, and references consulted, or to be consulted: 
 

 USFWS    
 Utility Companies:  Gas, Electric – for all construction work proposed 
 Wildlife Habitat agencies (T&E, Sensitive Species list, Nesting periods,etc….) 
 Stream Alterations Permit Process /ACOE Coordination 
 State Historic Preservation Officer (SHPO) Coordination:  Andrew Williamson (NRCS Archaeologist) 
 Green River Conservation District:  Chair =  Chris Dunham 
 1) Thayn Canal;  2) Green River Canal Co. 3)East Side Canal 
 Green River City 
 Emery County Commission and Grand County Council Coordination 
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Section 3 Engineering Cost Estimate  
 

Completed By: _         B.Smart_____ Date:  12/03/2011 
 

This section must be completed by each alternative considered (attach additional sheets as necessary). 
 

Item Description Quantity Unit Unit Price Amount 
            
1 Repair Diversion Dam 1 EA  1,300,000 
   Fish Screen  1  EA    300,000  
 Radial Gate Operation 1 EA  300,000 
            

2 
Rock Riprap (Div Dam 
Foundation) 740 LF 400 296,000 

       
3 Pump Station Protection 150 LF 400 60,000 
   Plantings – toe, mid, top  150 EA  10  1,500  
    ~50 plnts/row = 150 plants     
           

4  
Embankment repair-Hastings 
Ranch – E.side 100  LF   80 8,000  

            
            
            
            
            
  TOTAL       $2,265,500 

 

AC Acre   LF Linear Feet  TN Ton 
CY Cubic Yard  LS Lump Sum  Other (Specify) 
EA Each   SF Square Feet 
HR Hour   SY Square Yard 
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Section 4 NRCS EWP Funding Priority 
 

  Complete the following section to compute the funding priority for the recovery measures in this application  
(see instructions on page 14).  

 

Priority Ranking Criteria Yes No 

 Ranking 
Number 

Plus 
Modifier 

1. Is this an exigency situation?  X   
2. Is this a site where there is serious, but not immediate threat to human life?  X  
3. Is this a site where buildings, utilities, or other important infrastructure 
components are threatened? X  3 

4. Is this site a funding priority established by the NRCS Chief? X   
The following are modifiers for the above criteria  Modifier  
a. Will the proposed action or alternatives protect or conserve federally-listed 
threatened and endangered species or critical habitat? 

 a 

b. Will the proposed action or alternatives protect or conserve cultural sites 
listed on the National Register of Historic Places? b 

c. Will the proposed action or alternatives protect or conserve prime or 
important farmland? - 

d. Will the proposed action or alternatives protect or conserve existing 
wetlands? - 

e. Will the proposed action or alternatives maintain or improve current water 
quality conditions? e 

f. Will the proposed action or alternatives protect or conserve unique habitat, 
including but not limited to, areas inhabited by State-listed species, fish and 
wildlife management area, or State identified sensitive habitats? 

f 

 
Enter priority computation in Section 1A, NRCS Entry, Funding priority number. 
3-abef 
 

 
Remarks:   
Consultation with habitat managers will be carried out to consider any potential effects on species within the proposed work 
areas.  SHPO consultation will be carried out to ensure consideration of any potential historical resources within the proposed 
work areas – with consideration to ingress and egress areas. 
 
An EA is proposed for the proposed EWP work since it is deemed outside of the EWP Programmatic EIS analysis.  There are 
T& E fish species present in the Green River that will need to be considered in the alternative analysis.   
 
A Statement of Work for the EA will be based on the Preliminary Design Report for the Green River Diversion Dam where 
some initial alternatives for the repair of the structure were evaluated for engineering/technical feasibility and costs.  Other 
work identified by the sponsors which is eligible for EWP assistance will be considered in the EA.   

  

Section 5A Findings 
 
Finding:  Indicate the preferred alternative from Section 2 (Enter to Section 1E):   Proposed Action 

1. Restore Green River Diversion Dam and repair foundation damage 
2. Re-construct embankment on the Hastings Ranch – East side of the River. 
3. Stabilize River banks and stream channel at Green River Farms Pump Station and road damage area with a combination of 

rock rip rap with vegetation plantings (willow, etc…) for restoration of native habitat – 2 sites of protection work to be 
completed. 
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I have considered the effects of the action and the alternatives on the Environmental Economic, Social;  the Special Environmental 
Concerns; and the extraordinary circumstances (40 CFR 1508.27). I find for the reasons stated below, that the preferred alternative:   
 
http://www.nrcs.usda.gov/programs/Env_Assess/EWP_FINALPEIS/EWP.html  
 

X Has been sufficiently analyzed in the EWP PEIS (reference all that apply) 
 Chapter 2 Program Objectives & Constraints, Restoration Practices  (Streambank, Debris, Levee/Dam) 
 Chapter 3 Program Alts-Impacts on Watershed Ecosystems, Human Communities,  Mitigation 

requirements 
 Chapter 4 Affected Environment 
 Chapter 5 Environmental Consequences 
 Chapter   

 
 _X__ May require the preparation of an environmental assessment or environmental impact statement.  
 The action will be referred to the NRCS State Office on this date: 3/29/12 
 
NRCS representative of the DSR team:   Wayne Urie, N.Evenstad, J.Roper. 
 

Title: DSR Team Date: 3/29/12 
 
 
 
Section 5B Comments :  
 

The estimated cost and final design for the proposed  measures are subject to change pending consultation with stakeholders,  

habitat managers, land managers and regulatory authorities.   Final design considerations will evaluate the realiability and 

technical adequacy to provide the needed protection.  Ingress and egress will be considered.  Further analysis will be carried out in 

the EA process, including a public meeting and any of the required NEPA documentation.    

 
 
 
Section 5C 
 
 

Sponsor Concurrence :    
 
 
Sponsor Representative 
 
 

Title:  Date:  
 
 
 
Section 6 Attachments: 
 A.  Location Map 
 B.  Site Plan or Sketches 
 C.  Other (explain): Photos & Endangered Species List

http://www.nrcs.usda.gov/programs/Env_Assess/EWP_FINALPEIS/EWP.html
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Attachment A: Location Map 
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Attachment B: 
 

Site Plan or Sketches 
 
 

Grand County Site #1
 

 



DSR NO:  Green River Diversion Dam, Stream Channel, Pump Station and Road 

 

  
 

17 of 19 
Green River Diversion Dam, Banks, Pump Station and Road DSR  Approved 7/2005 

 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

 

 

 



DSR NO:  Green River Diversion Dam, Stream Channel, Pump Station and Road 

 

  
 

18 of 19 
Green River Diversion Dam, Banks, Pump Station and Road DSR  Approved 7/2005 

Attachment C: 
Photos 

 

 

 

 
Figure 1: Diversion Dam 
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Attachment D: 
Threatened & Endangered Species 

 

Emery County    
Common Name  Scientific Name  Status  
Jones Cycladenia  Cycladenia humilis var jonesii  T  
Last Chance Townsendia  Townsendia aprica  T  
Barneby Reed-mustard  Schoenocrambe barnebyi  E  
San Rafael Cactus  Pediocactus despainii  E  
Winkler Pincushion Cactus  Pediocactus winkleri  T  
Wright Fishhook Cactus  Sclerocactus wrightiae  E  
Humpback Chub  Gila cypha  E  
Bonytail  Gila elegans  E  
Colorado Pikeminnow  Ptychocheilus lucius  E  
Razorback Sucker  Xyrauchen texanus  E  
Greater Sage-grouse  Centrocercus urophasianus  C  
Yellow-billed Cuckoo  Coccyzus americanus  C  
Mexican Spotted Owl  Strix occidentalis lucida  T  
Black-footed Ferret  Mustela nigripes  E Extirpated  
Canada Lynx  Lynx canadensis  T  
Gray Wolf  Canis lupus  E  

 
Grand County  

  

Common Name  Scientific Name  Status  
Jones Cycladenia  Cycladenia humilis var jonesii  T  
Humpback Chub  Gila cypha  E  
Bonytail  Gila elegans  E  
Colorado Pikeminnow  Ptychocheilus lucius  E  
Razorback Sucker  Xyrauchen texanus  E  
Greater Sage-grouse  Centrocercus urophasianus  C  
Gunnison Sage-grouse  Centrocercus minimus  C  
Mexican Spotted Owl  Strix occidentalis lucida  T  
Yellow-billed Cuckoo  Coccyzus americanus  C  
Black-footed Ferret  Mustela nigripes  E Extirpated  
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To: Bronson Smart (NRCS) 

Tony Beals (NRCS) 
Project: Green River Diversion Rehabilitation 

From: Greg Allington 
Aimee Hill 

Cc:   Floyd Johnson (BLM) 
Dana Truman (BLM) 
File 

Date: March 6, 2014 Job No:  

Subject: BLM Plant Survey 

Attachments:  Figure 1 – Vicinity Map 

 
1.0 INTRODUCTION 
 
The Natural Resources Conservation Service (NRCS) is working with the Utah 
Department of Agriculture and Food (UDAF) as the project sponsor, through the 
Emergency Watershed Protection (EWP) Program, to rehabilitate the existing Green 
River Diversion (Diversion) to continue to provide water delivery to water rights holders. 
 
Flooding in 2011 heightened concerns that a catastrophic failure of the diversion could 
result in significant losses to the local agricultural economy.  The effects of recent 
flooding include cracking and chipping of concrete, undercutting of the downstream 
foundation sediments, and cracks associated with structural failure.  This damage 
prompted the Green River Conservation District and, subsequently UDAF, to move 
forward with plans to rehabilitate the existing Green River Diversion Dam, also known as 
the Tusher Diversion Dam. 
 
The Bureau of Land Management (BLM) is considered a Cooperating Agency on the 
project and therefore has been involved in the project since construction activities will 
occur on land managed by the BLM.  McMillen, LLC (McMillen) and the NRCS met 
with Dana Truman of the BLM Price Field Office on February 6, 2014 to conduct a 
preliminary plant survey on the BLM-managed property west of the project site (Figure 
1).  Staging and access roads are proposed on the west side of the diversion for access 
during construction.  This technical memorandum describes the results of initial 
coordination with BLM and the preliminary plant survey. 
 
2.0 BLM SENSITIVE SPECIES 
 
Species designated by BLM as sensitive species are native species found on BLM-
administered lands for which the BLM has the capability to significantly affect the 
conservation status of the species through management, and either:  

• There is information that a species has recently undergone, is undergoing, or is 
predicted to undergo a downward trend such that the viability of the species or a 
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distinct population segment of the species is at risk across all or a significant 
portion of the species range(BLM Manual 6840, Special Status Species 
Management), or  

• The species depends upon ecological refugia or specialized or unique habitats on 
BLM-administered lands, and there is evidence that such areas are threatened with 
alteration such that the continued viability of the species in that area would be at 
risk (BLM Manual 6840, Special Status Species Management). 

 
The following species are listed as sensitive by the BLM in Emery County (BLM 2011): 
 

Table 1.  BLM Sensitive Species, Emery County, Utah 
 

Scientific Name Common Name Likely In 
Project Area 

Alicielia tenuis Mussentuchit gilia No 
Astragalus pubentissimus Green River milk-vetch Possible 
Camissonia bolanderi Bolander’s camissonia  No 
Crytantha creutzfeldtii Creutzfeldt flower  No 
Erigeron maguire Maguire’s daisy  No 
Eriogonum corymbosum Cronquist’s buckwheat No 
Euphorbia nephradenia Utah spurge No 
Lygodesmia grandiflora Dolores rushpink No 
Mentzelia multicaulis Horse Canyon stickleaf No 
Oreoxis trotteri Trotter’s alpineparsley No 
Psorothamnus polydenius Jones indigo bush  Possible 
Sphaeralcea psoraloides Psoralea globemallow  No 
Talinum thompsonii Thompson’s talinum  No 

 
3.0 CONCLUSIONS AND RECOMMENDATIONS 
 
The site visit with the BLM verified that the Jones indigo-bush is not in the project area 
likely due to 1) no observed presence of the species, 2) non-preferred soils, and 3) 
proximity to the Green River and associated flooding activity.  In addition to the site 
visit, Dana Truman with BLM completed a site visit at a known population (outside the 
project study area) on February 6, 2014 that is located within a mile of the Tusher Dam.  
Plants were readily observed at this site and were in healthy condition. (Truman 2014) 
 
After further BLM review, the Green River milk-vetch could occur on the Book Cliffs 
near the project area but not within the project area itself due to lack of suitable habitat.  
Therefore, the species will not be affected by project construction activities. (Truman 
2014) 
 
There are several other species that are included on the Emery County list of BLM 
sensitive species; however, the BLM site visit confirmed that none of the other species 
listed are expected to be found in the project area. (Truman 2014) 
 
Upon completion of the BLM site visit, the BLM concluded that there is no concern for 
BLM sensitive plants within the project area.  Dana Truman recommended that clearing 
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the mature cottonwood trees within the project area be avoided if at all possible. (Truman 
2014) 
 
4.0 REFERENCES 
 
BLM. 2011. BLM Sensitive Plant Species List for Utah, February 2011. 
 
Truman, Dana. 2014. Green River Diversion Rehabilitation. Email Correspondence 
between Dana Truman (BLM) and Aimee Hill (McMillen) regarding BLM Sensitive Plan 
Species. February 10, 2014. 
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TECHNICAL MEMORANDUM 

 

 

 
To: Bronson Smart (NRCS) 

Tony Beals (NRCS) 
Project: Green River Diversion Rehabilitation 

From: Greg Allington 
Aimee Hill 

Cc:   File 

Date: March 6, 2014 Job No:  

Subject: Preliminary Waters of the US Inventory 

Attachments:  Figure 1: Vicinity Map 
Figure 2: Soil - Prime & Unique Farmland 
Figure 3: Water Resources, Floodplains & Waters of the US Including Wetlands 
Figure 4: Preliminary Waters of the US and Wetland Inventory Overview 
Figure 5: Preliminary Waters of the US and Wetland Inventory 
A – Site Photographs 

 
1.0 INTRODUCTION 
 
The Natural Resources Conservation Service (NRCS) is working with the Utah 
Department of Agriculture and Food (UDAF) as the project sponsor, through the 
Emergency Watershed Protection (EWP) Program, to rehabilitate the existing Green 
River Diversion (Diversion) to continue to provide water delivery to water rights holders. 
 
Flooding in 2011 heightened concerns that a catastrophic failure of the diversion could 
result in significant losses to the local agricultural economy.  The effects of recent 
flooding include cracking and chipping of concrete, undercutting of the downstream 
foundation sediments, and cracks associated with structural failure.  This damage 
prompted the Green River Conservation District and, subsequently UDAF, to move 
forward with plans to rehabilitate the existing Green River Diversion Dam, also known as 
the Tusher Diversion Dam. 
 
McMillen, LLC (McMillen) was retained by the NRCS to complete a waters of the US and 
wetland identification, evaluation, and delineation services at the diversion.  This 
memorandum summarizes the results of the initial wetlands and waters of the US inventory 
for the Green River diversion Study Area (Figure 1).  An official delineation of waters of 
the US and wetlands has not been performed for the project.  The official delineation will 
be performed once the 2014 growing season has started. 
 
1.1 Project Location and Site Description 
 
The Green River watershed is nested within the larger Colorado River watershed, which 
serves about 27 million people and irrigates nearly 4 million acres of land across several 
states of the western United States. Surface waters of the Green River originate across a 
40,500 square-mile basin that includes parts of Wyoming, Utah, and Colorado. 
 
McMillen, LLC Page 1 NRCS 
March 6, 2014  Green River Diversion Rehabilitation 



The Diversion is located on the Green River approximately 6 miles upstream of the town 
of Green River, Utah.  The Diversion is adjacent to the Tusher Wash and is often referred 
to as the Tusher Diversion.  The diversion structure spans the 750-foot width of the river 
and diverts water to water right holders on both sides of the river.  
 
This report describes in detail the waters of the US and wetland features identified within 
the project boundaries via aerial photograph interpretation and site visits.  The river channel 
and associated wetlands within the riparian fringe described in this report are preliminarily 
identified within the potential diversion rehabilitation construction boundaries, which will 
herein be referred to as the “Survey Area”. 
  
2.0 METHODOLOGY 
 
Preliminary waters of the U.S. and wetland identification field work has occurred and 
includes documentation of winter wetland vegetation and hydrology. A field delineation 
will occur during the spring 2014 growing season.  An official delineation report will be 
prepared during spring 2014 to meet U.S. Army Corps of Engineers (Corps) and State of 
Utah waters of the US and wetlands delineation requirements.  The formal delineation will 
follow the guidance set forth in the following documents: 
 
• 1987 USACE Wetland Delineation Manual (Environmental Laboratory 1987), 
• 2010 USACE Regional Supplement to the USACE Wetland Delineation Manual: 

Western Mountains, Valleys, and Coast Region (USACE 2010), 
• 2010 Field Indicators of Hydric Soils in the United States (NRCS 2010), and 
• 2007 Clean Water Act Jurisdiction – Rapanos vs. United States and Carabell vs. 

United States (Rapanos 2007). 
 
The wetland delineation manual and supplement listed above follow the three-parameter 
approach for making wetland determinations, such that positive indicators of wetlands 
must be present for each of the following parameters: 1) vegetation, 2) soils and 3) 
hydrology. 
 
2.1 Document Review 
 
A review of available documents pertaining to the project was conducted.  This review 
assisted with directing the focus of the waters of the US and wetland delineation to potential 
critical aquatic features. The following documents were reviewed: 
 
• Historical and current aerial photos, 
• NRCS soil survey data (NRCS 2013) (Figure 2), 
• United States Fish and Wildlife Service (USFWS) National Wetlands Inventory 

(NWI) maps (USFWS 2013) (Figure 3), 
• United States Geological Survey (USGS) 1:24,000-scale 7.5-minute topographic 

map (USGS 1983), and 
• Other available general background information provided by NRCS and the Utah 

Automated Geographic Reference Center (UAGRC). 
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2.2 Preliminary Field Investigation 
 
McMillen conducted a preliminary field inventory on February 6, 2014.  The river and 
banks were frozen and snow covered, and hydrophytic vegetation was observed (remnant 
and dormant state).  A full delineation of the Study Area will be conducted in spring 2014 
during the plant growing season. 
 
3.0 RESULTS 
 
3.1 Document Review 
 
3.1.1 Historical and Current Aerial Photographs 
 
Aerial photographs dating back to 1997 indicate that conditions at the Diversion have not 
changed in 17 years that would indicate changes to hydrology patterns that could have 
altered waters of the US in the Study Area. 
 
3.1.2 NRCS Soil Survey Data 
 
Soil information presented in this section has been summarized from NRCS Web Soil 
Survey data.  Soils in the Study Area (Figure 2) have been mostly derived from the Mancos 
Shale.  In the Study Area portion of Grand County, two soil types are prevalent, including 
the Redbank-Flatnose families association, and the Toddler-Ravola-Glenton families 
association.  Emery County soils in the area include Beebe loamy fine sand, Ferron-Green 
River-Rafael complex, Garley-Ravola-Huntsman complex, Hunting loam, strongly saline, 
Penner loam, and Vickel-Utaline-Persayo complex.  The dominant soils within the Study 
Area are characteristic of river valleys and floodplains and occur at elevations comparable 
to the Diversion and surrounding area.  These soils are briefly described in Table 1.  
 

Table 1. NRCS Web Soil Survey Data 
 

Name Landform Ecological Site Slope 
(%) Comment Hydric 

Soil 

Redbank-
Flatnose 

Association 

Flood 
plains 

Greasewood 
and/or Coyote 

Willow 
0 to 3 

Comprised of nonsaline, porous fine 
sandy to gravelly loams. Occurs adjacent 
to the east bank of the river from 4,000 to 
6,500 feet elevation.  Hydric Rating = 5. 

No 

Toddler-
Ravola-
Glenton 
Families 

Association 

Drainage 
ways, flood 

plains 

Castle Valley 
Saltbush 0 to 3 

Comprised of well-drained, nonsaline to 
slightly saline, silt loams and fine sandy 

loams. Hydric Rating = 0. 
No 

Ferron-Green 
River-Rafael 

Complex 

Flood 
plains 

Inland Saltgrass 
and Fremont 
Cottonwood 

1 to 2 
Comprised of poorly drained, nonsaline to 
moderately saline, very fine to fine sandy 

loams.  Hydric Rating = 60. 
Yes 

Garley-
Ravola-

Huntsman 
Complex 

Flood-plain 
Steps 

Big Basin 
Sagebrush, 
Shadscale, 

and/or Black 
Greasewood  

1 to 4 

Comprised of well-drained, very slightly 
saline to moderately saline, clay, fine 

sandy, gravelly sandy clay, and gravelly 
fine sandy loams.  Hydric Rating = 0. 

No 
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Name Landform Ecological Site Slope 
(%) Comment Hydric 

Soil 

Vickel-
Utaline-
Persayo 

Complex 

Pediments 

Shadscale, 
Indian 

Ricegrass, 
and/or Mat 
Saltbush 

8 to 45 

Comprised of well-drained, nonsaline to 
slightly saline, gravelly or clay loams that 

occur between 4,000 and 6,400 feet 
elevation. 

Hydric Rating = 0. 

No 

 
Soil borings completed during preparation of a recent design report provided soil data from 
the surface to as deep as 54.5 feet at sites on and around the dam (Alpha Engineering 
Company 2010).  Data confirmed that soils are a mixture of silty sand, sand with silt and 
gravel, and loose gravel with silt and sand.  Some areas have sandstone boulders and 
cobbles in a silty sand matrix. 
 
3.1.3 USFWS NWI Maps 
 
There were signs of an ordinary high water mark and drainage patterns along the bank of 
the Green River and Tusher Wash (see Attachment A).  NWI data shows the presence of 
open waters (in the river channel) and wetlands along the banks of the Green River (Figure 
3). According to NWI mapping, there are wetlands present along the river margin within 
the Study Area (NWI 2013).   Table 2 lists these wetland types and their classifications.  
 

Table 2.  NWI Wetland Types with Cowardin Classifications 
 

Classification 
Abbreviation System Subsystem Class Water Regime Total 

Acres 
R3USC Riverine Upper Perennial Unconsolidated Shore Seasonally Flooded 5.33 
R3USA Riverine Upper Perennial Unconsolidated Shore Temporary Flooded 0.9 
PSSA Palustrine -- Scrub Shrub Temporarily Flooded 21.96 
 
3.1.4 USGS Maps 
 
The USGS map identified the general topography and important site features within and 
in the vicinity of the Study Area.  The Diversion, Green River, Tusher Wash, roads and 
surrounding topography were illustrated on this map. 
 
3.2 Preliminary Field Investigation 
 
McMillen identified wetlands of the riverine, or riparian, type (Brinson 1993): the Green 
River and its’ associated vegetation within the river corridor; Tusher Wash; and, the East 
Side Canal to be potential jurisdictional waters of the US and wetlands.  For purposes of 
estimation, Figure 3 depicts those wetlands and waters found within the Study Area, which 
includes potential construction impact zones, staging and access areas. 
 
3.2.1 Soils 
 
One soil sample was taken during the winter survey.  The soils in the sample plot (see 
Attachment A) consisted of sandy low chroma soils that exhibited redox depletions and 
concentrations within 12 inches of the ground surface.  However, it is assumed that low 
chroma soils may be present throughout the Study Area in both upland and wetland areas, 
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due to its location within the river corridor and floodplain.  Further investigation will be 
performed during the delineation during the growing season. 
 
3.2.2 Vegetation 
 
The following vegetation listed in Table 3 were observed along the banks of the river 
during the February 6, 2014 field visit.   
 

Table 3.  Vegetation Observed and Wetland Indicator Status 
 

Scientific Name Common Name Wetland Indicator Status 
Emergents: 
Carex spp. Sedge OBL, FACW 
Juncus spp. Rush OBL, FACW 
Phragmites spp. Common reed FACW 
Scirpus acutus Hardstem bulrush OBL, FACW 
Typha spp. Cattail OBL 
Woody Shrubs and Trees: 
Cornus stolonifera Redosier dogwood FACW 
Elaeagnus angustifolia Russian olive FAC 
Populus spp. Cottonwood FAC, FACW 
Salix spp. Willow species FACW (possible) 
Tamarisk spp. Salt cedar FAC 
Other, Upland: 
Kochia scoparia Annual kochia UPL 

 
3.2.3 Hydrology 
 
The Green River was flowing at the time of the site visit but the top layer of the river was 
frozen above the Diversion.  Tusher Wash was not flowing at the time of the site visit.  
Observed wetland areas were frozen on the ground impeding the creation of a soil pit.  
However, the frozen top layer indicated the presence of hydrology within 12 inches of the 
ground surface. 
 
3.2.4 Observed Waters of the US and Wetlands 
 
The waters of the US inventory indicates that potential jurisdictional waters of the US in 
the Study Area can be divided into natural rivers and washes, irrigation-related canals, 
laterals, and drains, and wetlands. 
 
Green River 
The Green River is the chief tributary of the Colorado River. The watershed of the river, 
known as the Green River Basin, covers parts of Wyoming, Utah, and Colorado. The Green 
River is 730 miles long, beginning in the Wind River Mountains of Wyoming and flowing 
through Wyoming and Utah for most of its course, except for 40 miles into western 
Colorado.  The average yearly mean flow of the river at Green River, Utah is 6,121 cubic 
feet per second.  The river spans 750-feet from bank to bank at the diversion.  The banks 
are disturbed in several locations, dominated by Russian olive and tamarisk.  The river is 
classified as Riverine, Upper Perennial, Unconsolidated Bottom, Permanently Flooded 
(R3UBH). 
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Tusher Wash 
The Tusher Wash is a 20-foot wide ephemeral wash that flows out of Tusher Canyon during 
extreme storm events.  The wash in the Study Area is dry and is typically used as an access 
road.  During the February field visit, the wash was dry and a large amount of sediment 
had been deposited at the delta into the Green River (see Attachment A).  The wash is 
classified as Riverine, Intermittent, Unconsolidated Bottom, Temporarily Flooded 
(R4UBA). 
 
Irrigation Canals 
Three man-made irrigation canals are associated with the diversion: the East Side Canal, 
the Green River Canal, and the Thayn Raceway.  The East Side Canal and Thayn Raceway 
are within the project footprint.  The canals is classified as Riverine, Intermittent, 
Unconsolidated Bottom, Artificially Flooded (R4UBK). 
 
Wetlands 
The NWI map lists numerous wetlands within the Study Area.  However, the site visit 
revealed the presence of only two wetland features within the Study Area.  These two 
wetlands are classified as Palustrine, Emergent, Seasonally Flooded (PEMC) and total 0.34 
acres in size.  Areas have been approximated and will be verified during the site delineation 
in spring 2014. 
 
4.0 CONCLUSIONS AND RECOMMENDATIONS 
 
This preliminary waters of the US inventory was performed in February 2014 by McMillen 
within the Survey Area for the Green River Diversion Rehabilitation project in Emery and 
Grand Counties, Utah.  The inventory was performed to help NRCS identify potential 
design and construction constraints related to critical aquatic features that occur within the 
Study Area.  The boundaries of the identified aquatic features are depicted in the attached 
figures. 
 
The Study Area includes wetlands associated with the Green River and with signs of 
vegetation, soils and hydrology. The Study Area waters are assumed to be classified as 
jurisdictional waters of the United States, and as such a comprehensive waters of the US 
and wetland delineation will be performed in spring 2014 during the growing season. 
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SITE PHOTOGRAPHS 
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Photo 1.  View looking upstream toward the diversion (north) from Tusher Wash 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Photo 2.  View looking upstream of the diversion (north) along east bank beach area 
 
 
 
 

Tusher Wash Sediment 
Deposition Area 

Sample Plot 1 Location 
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Photo 3.  Sample Plot 1, located upstream of the diversion within east bank beach 
area 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Photo 4.  Sample Plot 1 Soil (exhibits signs of saturation) 
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To: Meeting Attendees Project: NRCS Green River Diversion 
Rehabilitation 

From: Dan Axness cc:   File 

Meeting 
Date: 

March 4, 2013 Job No: AG-3A75-C-10-0025 

Subject: Draft Green River EA vs EIS Meeting Minutes. 

 
 
1.0 INTRODUCTION 
 
This memorandum documents the meeting held on March 4, 2013 via phone conference with 
attendees in Salt Lake City, Utah (NRCS) and in Boise, Idaho (McMillen).  The meeting began 
at 11:00 am and the following people were in attendance: 
 

Attendee Project Role Organization 
Bronson Smart State Conservation Engineer NRCS, Utah 
Norm Evenstad Water Resources Coordinator NRCS, Utah 
Andrew Williamson State Archaeologist NRCS, Utah 
Casey Burns State Biologist NRCS, Utah 
Anthony Beals EWP Specialist NRCS, Utah 
Derek Hamilton EWP Biologist NRCS, Utah 
Dan Axness Project Manager  McMillen, LLC 
Greg Allington NEPA Manager McMillen, LLC 

 
2.0 DISCUSSION 
 
EA vs EIS 
 
During the site meeting on February 22, 2013 with the Utah State Historic Preservation Office, it 
was determined that any modification to the diversion dam would be an adverse effect to cultural 
resources.  The level of intensity of those impacts would be dependent on the proposed 
alternative for the project.  Currently, the proposed alternative is to demolish the existing 
structure and install a new structure downstream to stabilize the structure stability and improve 
fish passage. 
 
Impacts to the structure would most likely be considered “significant” which would require the 
preparation of an Environmental Impact Statement (EIS) to comply with the National 
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Environmental Policy Act (NEPA).  Currently, the project is being analyzed under an 
Environment al Assessment (EA). 
 
Andrew Williamson stated that the project team may spend as much time, effort and money 
justifying why this is not an EIS as it would take to prepare an EIS. 
 
Bronson Smart and Dan Axness pointed out that changes required for stability, construction 
access and fish passage will require significant changes to the structure including: 
 

 Cutting the diversion dam to construct fish passage notches to concentrate low flows 
moving over the structure; 

 The existing structure will require the addition of a concrete cap as a "wearing surface"; 
and 

 Preventing seepage under and through the will require the addition of steel pile and 
significant concrete fill. 

 
It was determined by the meeting attendees that the project will proceed with the 
preparation of an EIS.  McMillen stated they will develop a cost estimate and revised schedule 
for a Contract Amendment to develop the EIS and other studies that will be required for 
supplementation. 
 
Cultural Mitigation 
 
Dan Axness suggested that NRCS should use McMillen’s subcontractor (Native-X) architectural 
historian to help document historic structures for the project.  The group discussed the potential 
roles for Native X which would include documenting the current structure and preparing 
mitigation plans to address adverse effects caused by repair or replacement of the existing 
structure. 
 
The group noted during the meeting that any alternative would require some sort of cultural 
mitigation. 
 
3.0 CLOSING 
 
The meeting adjourned at 11:30 am. 
 
4.0 ACTION ITEMS 
 

 McMillen prepare cost estimate and revised schedule for a Contract Modification top 
prepare an EIS. 

 McMillen talk to Native-X regarding their possible role in the project. 
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Williamson, Andrew - NRCS, Salt Lake City, UT

From: Monson Shaver <monsonshaver@utah.gov>
Sent: Monday, October 21, 2013 11:56 AM
To: Williamson, Andrew - NRCS, Salt Lake City, UT; Smith, Grant - NRCS, Price, UT; Laura 

Ault
Subject: Cultural Resources Inventory of the Green River Diversion Rehabilitation, Grand and 

Emery Counties, Utah. 13-SH-0354ps

Gary, 
 
 
Thank you for the opportunity to review and comment on report 13-SH-0354bps. The Division of Wildlife 
Resources, in consultation with Forestry Fire and State Lands (FF&SL), concurs with the National Resources 
Conservation Services (NRCS) site eligibility recommendations.  FF&SL also concurs that the proposed 
rehabilitation will adversely  affect the Tusher Diversion Dam  42Em4444/42Gr4835) and the East Side Canal 
(42Gr4423).  
 
FF&SL appreciates that the NRCS will continue consultation with Utah State Preservation Office (SHPO) to 
develop a treatment plan to mitigate or minimize adverse effect to these sites.  The FF&SL looks forward to a 
treatment plan that will be formalized in a Memorandum of Agreement (MOA).   
 
-  
Monson Shaver 
Archaeologist 
Utah Division of Wildlife Resources 
W 801-538-4864 
Cell 801-674-8787 
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From:   Williamson, Andrew - NRCS, Salt Lake City, UT 
<andrew.williamson@ut.usda.gov>
Sent:   Tuesday, February 11, 2014 3:11 PM
To:     greg.allington@mcmillen-llc.com; Aimee Hill  (aimee.hill@mcmillen-llc.com); 
annalee@etv.com; Dale Gray (dalegray@mindspring.com); John W. Jones; 
alisonlerch@utah.gov; Christopher Hansen (clhansen@utah.gov); 
gra@etv.net; akoski@blm.gov; davecusr@frontiernet.net; 
tmickelson@utah.gov; farming500@yahoo.com; Urie, Wayne - NRCS, Castle 
Dale, UT; Christopher Merritt (cmerritt@utah.gov); Cory Jensen 
(coryjensen@utah.gov); fedranch@yahoo.com; Beals, Anthony - NRCS, Salt 
Lake City, UT; Barton, Roger - NRCS, Castle Dale, UT; 
laurel.nielsen@ut.uacdnet.net; Smith, Grant - NRCS, Price, UT; Hamilton, 
Derek - NRCS, Salt Lake City, UT; Smart, Bronson - NRCS, Salt Lake City, UT
Subject:        Green River Diversion Rehabilitation Cultural Resources Meeting Notes

Good afternoon, friends.

If you are receiving this it is because you were present at last Thursday’s meeting at the Hastings Ranch 
to discuss the cultural resources mitigation process for the Tusher Diversion. I wanted to thank you all 
once again for your participation in that meeting. I feel that there were a number of great ideas that 
were brought forth for consideration, and I also feel that we are very on-the-mark in finding a balanced 
approach to the mitigation process. Please find attached to this email a summary of the points that were 
discussed at last Thursday’s meeting. While there were several general ideas that were floated, I 
distilled the information down to a series of tangible elements that can be used as a basis for coming up 
with our mitigation plan. If you see anything that is missing from my notes, please let me know and I will 
amend the document accordingly. As discussed in the meeting, I would appreciate promptness in your 
responses (should you have any) so that we can keep the ball rolling.

Thank you once again for your ongoing interest in this project. I look forward to working with all of you on 
this rehabilitation project and am happy to answer any questions or address any concerns that you might 
have.

Regards,

Andy

Andrew M. Williamson, MS, RPA 
Archaeologist, State Cultural Resources Specialist 
United States Department of Agriculture 
Natural Resources Conservation Service 
Wallace F. Bennett Federal Building 
125 South State Street, Room 4010 
Salt Lake City, Utah 84138-1100 
Voice: (801) 524-4556
Mobile: (801) 694-3019

 
 
 
 
This electronic message contains information generated by the USDA solely for the intended 
recipients. Any unauthorized interception of this message or the use or disclosure of the 
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Green River Diversion Rehabilitation Project Section 106 

Public Meeting Notes 2/6/2014 
 

Mitigation Plan Overview 
‐ Mitigation must be conceived and completed in relative proportion to the overall scale 

of the project 
o Grandiose, epic mitigation is incongruous with the scale of the undertaking 

‐ Mitigation must focus on cost‐effective measures that do not burden the project 
sponsors, local community, farmers, or ranchers 

o Common sense mitigation approach that balances the needs to the participants 
in the Section 106 process with the resources (financial or otherwise) that are 
available 

‐ Mitigation must effectively capture those aspects of the Tusher Diversion Irrigation 
Complex and surround area that are being lost or altered by the proposed rehabilitation 

o History of the Tusher Diversion Irrigation Complex, the architectural uniqueness 
 Much of the history has been explored on a cursory level, but there are 

a lot more sources that can be checked 
 The architecture is unique, but has never been formally documented 

and is not fully understood. 
‐ Mitigation must provide a means of giving back to the public 

o Interpretation, Outreach, and Education 
 
Addressing the History of the Tusher Diversion Irrigation Complex‐ Deliverables: 

1. Complete additional archival research of the Tusher Diversion Irrigation Complex 
a. Focus on information available at the John Wesley Powell Museum in Green 

River, the Museum of Moab in Moab, the Utah State Historical Society, and 
the J. Willard Marriott Library at the University of Utah 

b. Additional review of information at the Museum of the San Rafael in 
Castledale, Utah, the Utah State University Eastern Library and Prehistoric 
Museum in Price, and the Merrill‐Cazier Library at Utah State University in 
Logan, as appropriate. 

c. Use JoAnn Chandler (J.W. Powell River History Museum) as focal point for 
data collection 

i. Knows materials, contacts better than just about anyone. 
d. Can also coordinate with Grant Smith (NRCS) on a situational basis. 

2. National Register Nomination of the Tusher Diversion Irrigation Complex 
a. Could include the Tusher Diversion, the Canals, and the Hastings Ranch 

3. Synthesize the historical information on the Tusher Diversion Irrigation Complex 
into a publishable article 

a. Most appropriate source for the publication may be the Utah Historical 
Quarterly. 

b. Will centralize and simplify information from the data collection process 
(IMACS forms, NRHP nomination, HABS/HAER documents, etc.) into a 
public‐friendly document. 

c. Will exist in perpetuity through the Museums, Historical Societies, Libraries, 
and will exist online. 

Natural Resources  
Conservation Service 
 
Utah State Office  
 
125 So. State Street 
Room 4010 
Salt Lake City, UT 
84138-1100 
 
Voice: 801-524-4550 
Fax:  801-524-4403 
 

 
 
 



 

Addressing the Uniqueness and Architectural Characteristics of the Tusher Diversion Irrigation 
Complex‐ Deliverables: 

1. Complete archaeological monitoring of the removal of the Tusher Diversion and 
affected portions of the East Side Canal. 

a. Focus on collecting data regarding the design and materials used to construct 
the original structure 

i. Idea is to arrive at a ‘reverse‐engineered’ schematic rendering of the 
structure to the extent that it is possible 

b. Determine the presence or absence of any previous versions of the Tusher 
Diversion within the river channel 

c. Document any other unknown archaeological resources associated with the 
diversion if any are discovered during the removal of the diversion 

2. Complete Level 2 HABS/HAER documentation of the affected historic properties 
a. Review existing archaeological and engineering data prior to commencement 

for adequacy 
b. Gather additional data (photographs, measurements, descriptions, etc.) as 

appropriate to complete documentation to professional standards. 
3. Complete an archaeological monitoring report detailing the results of the removal 

process. 
a. Submit to the Utah SHPO and consulting parties to close out the process 
b. Will include updated archaeological site record information 

 
Addressing the Public Aspects of the Tusher Diversion Irrigation Complex‐ Deliverables: 

1. Hold a public outreach meeting for the rehabilitation nproject at the John Wesley Powell 
Museum in May 2014 in association with Utah Archaeology Week 

a. Present a paper & public lecture on the history of the Tusher Diversion 
b. Invite the public to bring in photographs, newspapers, journals, etc. of the 

diversion to share 
i. Make scanners, copiers available for data collection 

c. Collect names and contact information of participants with anecdotes, stories, 
or accounts of the Tusher Diversion’s history. 
i. Can follow up for later oral interviews if necessary. 

d. End presentation with a tour of the Hastings Ranch and Tusher Diversion site 
i. Pending land owner consent 

2. Install a permanent exhibit at the John Wesley Powell River Museum detailing the 
history of the Tusher Diversion Irrigation Complex 

a. Museum has agreed to donate a 10‐ft‐wide x 6‐ft‐deep display area in the 
basement of the museum for the display 
i. Could be condensed into a smaller space if need be 

b. Contents of display remain up in the air 
i. Could include a model/replica/diorama of the diversion and surrounding 

area 
1. Would detail aspects of construction 
2. Any such exhibit would need to be covered due to the number and 

age of the participating visitors… 
c. Display would feature interpretive signage that discusses the history of the 

diversion and its role in the economic and agricultural development of the 
Green River area. 

Natural Resources  
Conservation Service 
 
Utah State Office  
 
125 So. State Street 
Room 4010 
Salt Lake City, UT 
84138-1100 
 
Voice: 801-524-4550 
Fax:  801-524-4403 
 

 
 
 



 

Addressing the Public Aspects of the Tusher Diversion Irrigation Complex‐ Deliverables 
(continued): 

3. Install an interpretive kiosk for the Tusher Diversion Irrigation Complex on BLM property 
on the west side of the Green River (Pending) 

a. Provides visitors with additional information on the structure and its history 
b. Re‐directs the public away from the east side of the river 

 
Other historical preservation considerations: 

1. Maintain the historical fabric of the location by incorporating elements of the original 
design of the Tusher Diversion into the rehabilitated version 

a. Shape, location, water flow, etc.  

Natural Resources  
Conservation Service 
 
Utah State Office  
 
125 So. State Street 
Room 4010 
Salt Lake City, UT 
84138-1100 
 
Voice: 801-524-4550 
Fax:  801-524-4403 
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To: File Project: Green River EIS 
From: Dan Axness Cc:  File 

Date: February 13, 2014 Contract No:  

Subject: NRCS Green River EIS-Boat Passage 

 
1.0  INTRODUCTION 

1.1 Purpose 
The purpose of these meeting minutes is to document the major discussion points from the 
February 13, 2014 meeting regarding the downstream recreational boat passage (boat passage) 
for the Green River EIS and Concept Design project.  
  
2.0 ATTENDEES 
 
 
3.0 MEETING AGENDA ITEMS 
 
3.1 Concept Design and Preferred Alternative 
Dan Axness presented the concept design and preferred alternative.  The preferred alternative at 
the time of the meeting consisted of: 

 Replacing the diversion structure in place  
 Providing three downstream fish passage notches and an upstream fish passage channel at 

river left (the east side of the Green River) 
 Fish detection sensors (PIT Tag detectors) in the fish passage channel and the fish 

passage notches 
 Providing a boating channel with a tilting weir gate to the east of the fish passage channel 
 Sediment sluice and debris passage gates at each end of the diversion structure 

3.2 Boat Passage Alternatives 
 
The discussion was opened about other possible boat passage alternatives including: 
 

 Boat passage on the left bank as shown in the preferred alternative 
 Boat passage in the middle of the structure (near the existing middle fish passage notch) 
 Boat passage on the right bank 
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A discussion ensued regarding the radial gates (used for sluicing sediment and passing debris) 
operating near boat passage; significant concern about boater safety was expressed by the boaters 
and the irrigators.  
 
In addition, concern was voiced about boats exiting the boat passage on the left side of the dam 
and getting stranded due to lack of water on the Tusher Wash sediment deposit.  Also, if the 
boats did not get stranded on the sediment deposit there was concern about sufficient flow and 
depth being available to allow boat passage just downstream of the dam. 
 
The boater preferred the middle location option. 
 
The water users preferred the middle location also. 
 
3.3 Water Rights, Fish Passage and Boat Passage 
 
Dan discussed the various adjudicated water rights (irrigation and hydropower), the navigability 
requirements by the State of Utah and the requirement for fish passage by the Endangered 
Species Act.  Dan also presented the information pertaining to the Record of Decision (ROD) for 
the Environmental Impact Statement (EIS) addressing the operation of Flaming Gorge Dam.  
Following this information, Dan presented a graph of the flow at the USGS Green River gage 
from the year 2000 until present.  During the period of record from 2000 to 2014, a few days 
during 2002 did not have sufficient flows to meet all of the demands.  These days were in 
January when fish passage is not as critical and boating is unlikely (due to significant coverage 
of ice).  Since the ROD there have been no days on the gage record (during the growing season, 
boating season and fish passage season) where the flow measured did not meet all of the 
competing interests. 
 
The water users confirmed that this was the case from their experience. 
  
3.4 Additional Topics 
None 
 
3.5 Action Items 
McMillen will discuss the middle boat passage location with the Recovery Program. 
 
McMillen will include the middle boat passage option in the EIS. 
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To: Meeting Attendees 
 

Project: Green River Diversion 
Rehabilitation EIS 

From: Dan Axness 
Greg Allington 
McMillen, LLC 
 

Cc:  File 

Date: February 18, 2014 Contract No: AG-8D43-D-13-0007 

Subject: NRCS Green River Diversion Rehabilitation EIS Meeting Minutes 

 
1.0  INTRODUCTION 

This memorandum documents the meeting held on February 18, 2014. The meeting started at 2:00 
pm and was adjourned at approximately 3:00 pm.  The following people were in attendance:  
 

Name Organization 
Greg Allington McMillen, LLC 
Dan Axness McMillen, LLC 
Aimee Hill McMillen, LLC 
Laura Ault FFSL 
Allison Lerch FFSL 
Melissa Trammel NPS 
Dave Speas BOR 
Tony Beals NRCS 
Floyd Johnson BLM 
Jeff Brower BLM 

 
2.0 MEETING DISCUSSION POINTS 
 
2.1 Status of EIS and Comments/NEPA Coop Agency 
 

 Draft EIS March 10 – Issued for public comment. 
 Draft EIS Coop Agency – Still working with BLM, USACE, USFWS (nothing back from 

USACE, BLM still pending). 
 Boat Passage – Dan Axness: With flows from Flaming Gorge, no need for a mechanical 

weir for boat passage. State of Utah: Boat passage over dam is necessary (navigability) 
public trust. 

 Separate meetings to discuss water allocations (Dave Speas to send BOR contacts). 
 Boat passage in center is preferable. 
 Send Dave Speas hydrologic write-up about hydrology and correlation to Flaming Gorge.  
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2.2 Cultural Meeting 
 

 Treatment plan being drafted, MOU Pending. 
 Sending package to ACHP. 
 Andy finalizing and coordinating with relevant parties. 

2.3 Boating Meeting 
 

 Flaming Gorge flows modified by 2006 ROD/BO to allow for razorback sucker larvae. 
Base flows modified during summer months for consistent flows. Allowance in Reach 3 
to go below 25% in low flow years (975 cfs to 1625 cfs). 

 The placement of passage can have all the functions at the same time. Current users 
confirmed that 200 cfs could be used for passing. 

 Boat passage location – No need for a gate associated with boat passage. 2002 low water 
year – may need to keep gates to make sure that passage was closed off in low flows. 

 Combination boat/fish passage – PIT tag detectors in notch, no problems anticipated. 
 Park Services – How much water needed? 20-30 cfs. 
 Dan – Stop log options to block it off. 
 Dave – There is an allowance to go ±25% of target  flow in Reach 3. Low end 975 cfs 

emphasis on upstream reaches, often difficult to reach target. 
 Dan – Will talk to people in Provo. Further analysis needed. Pumps downstream – look at 

how water is being allocated in area. 
 Rec. Program McAbee – Do not reduce effectiveness of fish passage. 
 Ault – Navigability is a must. Not negotiable. Cannot permit the structure without 

navigability. 
 Dan – Probabilities of occurrence – how many days per year in a dry year? Hydrologic 

model based on gage at Green River, used measured flows. 
 Passage – center location preferable for safety and accessibility. 

 
3.0 NEXT MEETING 

 
The next meeting is scheduled for March 3, 2014 at 2:00 pm. 
 

4.0 MEETING ADJOURNED 
 
The meeting was adjourned at approximately 3:00 pm. 
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To: Meeting Attendees Project: NRCS Green River EIS 

From: Dan Axness 
Greg Allington 
McMillen, LLC 
 

Cc:   File 

Date: March 3, 2014 
 

Job No:  AG-8D43-D-13-0007 

Subject: NRCS Green River EIS – Meeting Minutes 

 
1.0 INTRODUCTION 
 
This memorandum documents the meeting/coordination call held March 3, 2014. The meeting 
started at 2:00 pm and was adjourned at approximately 3:00 pm (MST).  The following people 
attended the meeting: 
 
Name Organization 
Tony Beals NRCS 
Roger Barton UACD 
Floyd Johnson BLM 
Jeff Brower BLM 
Bob Norman BOR 
Brent Uilenberg BOR 
Dave Speas BOR 
Laura Ault FFSL 
Melissa Trammell NPS 
Greg Allington McMillen, LLC 
Dan Axness McMillen, LLC 
Aimee Hill McMillen, LLC 
Kevin Jensen McMillen, LLC 
 
2.0 REVIEW OF PAST MEETINGS 
 
2.1 Cultural Resources Meeting – February 6, 2014 at diversion. 
  

 NRCS developing Draft Treatment Plan and MOA. 
 
2.2 Boating Meeting – February 13, 2014 at city of Green River. 
 

 Boat passage and fish passage was proposed in the center of the channel. 
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3.0 CONCEPT DESIGN 
 
McMillen presented the hydrologic information developed for the boater meeting. The flows 
have been adjusted by the USDI BOR (2006) Flaming Gorge EIS and Record of Decision 
(https://www.usbr.gov/uc/envdocs/eis/fgFEIS/index.html). Water Allocations – 2006 ROD. 
Flows have been met since 2006 in Reach 3 to operate the diversion. Flows can be fluctuated 
±40% from target values. 
 
McMillen discussed that the boating community would prefer the boat passage in the center of 
the channel. Laura Ault emphasized that FFSL would prefer boat passage in the center of the 
channel as well.  
 
Open discussion occurred about problems with debris removal, fish entrance conditions, and 
other access issues associated with the center of the channel fish passage and boat passage 
location. Roger Barton said irrigators are concerned about river left boat passage and the effects 
from Tusher Wash sediment deposition. Bob Norman is concerned about moving fish passage to 
the center and the ability to remove debris. Floyd Johnson does not think there is enough time to 
revise the Concept Design and Draft EIS to reflect a change in the passage location. 
 
Recommendation and Decision – Keep the location of the fish passage and boat passage the 
same for the Draft EIS.  
 
4.0 EIS APPROACH AND STATUS 
 
BLM is still getting final approval and will be kept on as a cooperating agency in the Draft EIS. 
Draft EIS alternatives will remain the same. Draft EIS comment period will open on March 14, 
2014. Draft EIS will be posted by NRCS to EPA website March 7, 2014. Draft EIS public 
meeting will be held at the John Wesley Powell River History Museum on April 10, 2014 at 6:00 
pm. 
 
The following newspapers will be contacted for Notice of Availability of the Draft EIS: 
 

 Salt Lake Tribune 
 Moab Times  
 Emery County Progress 
 Provo Daily Herald 
 ETV 10 News (www.etv10news.com) 

 
The next meeting/coordination call is scheduled for March 17, 2014 at 2:00 pm MST (meeting 
notice has been sent). 
 
5.0 MEETING ADJOURNED 
 
The meeting was adjourned at approximately 3:00 pm. 
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