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1969, Public Law 91-190, as amended (42 U.S.C. 4321 et seq.), and the Council on Environmental 
Quality’s regulations at 40 CFR Parts 1500-1508. 
 
Abstract: The original Shem Dam structure was constructed in 1909 as a brush and concrete structure 
approximately 600 feet upstream from the current dam location.  The brush and concrete dam washed out 
in 1932 during a flood event.  A concrete and basalt boulder dam (current dam) was constructed by the 
Civilian Conservation Corps (CCC) in 1933 that was 42 feet high and more than 300 feet long.  Due to 
the flash flood nature of the Santa Clara River, the dam has been damaged and repaired several times 
since 1933.  Most recently, it was heavily damaged in the flood that occurred in 2011 raising concerns 
about its structural integrity and ability to withstand future flood events.  In accordance with the 
rehabilitation provisions of USDA-NRCS’s EWP program, Shem Dam is eligible for rehabilitation 
funding due to the 2011 flood damage. 
 
The USDA-NRCS and Washington County have considered numerous conceptual design alternatives for 
stabilizing the dam.  Out of these initial conceptual alternatives, a No Action Alternative and a Stepped 
Rock Chute Sequence with Energy Dissipaters (Rehabilitate Dam) Alternative have been selected for 
further environmental analysis in this Draft EA. 
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comments to: 
 

Greg Allington (McMillen, LLC) – NEPA Manager 
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CHAPTER 1.   INTRODUCTION 

1.1. Introduction 

The United States Department of Agriculture Natural Resources Conservation Service (USDA-NRCS) is 
working with Washington County, Utah (Sponsoring Local Organization) through the Emergency 
Watershed Protection (EWP) program to rehabilitate flood damage to the existing Shem Dam (Figure 1-
1).  The dam is located on property owned by the Shivwits Band of Paiutes.  The dam is also known as 
Winsor Dam but will be referred to as Shem Dam in this document. 

Flood damage from the 2011 flood event on the Santa Clara River heightened concerns that a catastrophic 
failure of the historic structure could result in significant harm and loss of function to the river 
downstream from Shem Dam as well as to the adjacent landscape and downstream transportation 
infrastructure. The effects of recent flooding include cracking and chipping of concrete, undercutting of 
the downstream foundation, and cracks associated with structural failure. This damage prompted 
Washington County and, subsequently, the Shivwits Band of Paiutes, to move forward with plans to 
rehabilitate Shem Dam with financial assistance from the USDA-NRCS. 

A National Environmental Policy Act (NEPA) Programmatic Environmental Impact Statement (PEIS) 
was prepared by NRCS (2004) for the EWP program; however, the rehabilitation needed for Shem Dam 
does not fit within the analysis parameters of the PEIS.  USDA-NRCS has initiated an additional NEPA 
analysis in the form of this Draft Environmental Assessment (Draft EA) for the rehabilitation of Shem 
Dam on the Santa Clara River.  The primary goal of this document is to analyze impacts to the 
environment from the proposed project. 

1.2. Authority 

This Draft EA 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, 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 USDA-NRCS 
NEPA policy and guidelines 70 CFR Part 650 (NRCS 2006 and 2011a).  NEPA requires an evaluation of 
potential environmental impacts associated with federal actions and will assist USDA-NRCS in 
determining impacts to the environment from the alternatives considered for detailed study. 

EMERGENCY WATERSHED PROTECTION PROGRAM (EWP PROGRAM) 

USDA-NRCS provides technical and financial assistance to communities that have been affected by 
natural disasters, including floods, fires, drought, hurricanes, and other natural disasters. This kind of 
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assistance is provided through the EWP program, which 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 2010). 

Rehabilitation of Shem Dam is eligible for funding under the EWP program, which authorizes 
construction funding (75% of project construction cost) and technical assistance (100% of 
design/permitting cost) to rehabilitate damage incurred to structures during natural disasters, including 
flood events.   
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1.3. Existing Conditions 

Shem Dam is located on the Santa Clara River approximately 6 miles upstream of the town of Ivins, 
Utah. The Santa Clara River Drainage is located within the Upper Virgin River watershed. The Upper 
Virgin River Watershed serves approximately 145,000 people and nearly 36,000 acres of total irrigated 
adjudicated water rights in Washington County. Surface waters in the Santa Clara River originate in the 
Pine Valley Mountains and join the Virgin River approximately 52 miles away, just south of St. George, 
Utah.  The watershed above Shem Dam is approximately 377.5 square miles (Figure 1-2) and consists of 
a mixture of desert shrub land and forest.  The project area is shown on Figure 1-3. 

 

Picture 1-1.  View from Road at Shem Dam 

Prior to damage caused during recent flood events, the project sponsor, the Shivwits Band of Paiutes, and 
other affected parties identified a number of deficiencies with the dam including structure deterioration, 
sediment loading, flooding, and localized scouring below the dam. 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. 
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Figure 1-2: Watershed Map
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Figure 1-3: Project Area Map
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Picture 1-2.  View Downstream Side of Shem Dam During 2011 Flood Event 

 
 

 

Picture 1-3.  View of Right Abutment 
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Picture 1-4.  Spillway Undercutting 

 

Picture 1-5.  Water Seeping Through Dam 
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Picture 1-6.  View Looking Northwest at Downstream Face of Dam 

 

 

Picture 1-7.  View Downstream From Dam Looking Southeast 
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1.3.1. Irrigation System 

Historically, Shem Dam was utilized to divert irrigation water to nearby agricultural lands.  Records show 
that the Santa Clara Bench Irrigation Company was the first organization to request official right-of-way 
access through the Shivwits Indian Reservation.  The next was the Ivins Irrigation Company, which was 
granted an easement for the irrigation canal to the Winsor Diversion (Shem Dam).  The most recent 
easement was on June 9, 2003 granted to the Washington County Water Conservancy District.  Its 
purpose was to allow the installation of a water pipeline from Gunlock Reservoir to Ivins Reservoir.  
Upon completion of the project, the Ivins Pipeline was in place and thus the easement was terminated.  
Currently, no water is diverted from Shem Dam for irrigation purposes.  The diversion box is still located 
at the site but is filled in with sediment, overgrown with vegetation, and no longer functioning.  

 

Picture 1-8.  View of Diversion Box 

1.3.2. Sediment Deposition in Reservoir 

The stream reach adjacent to and upstream from Shem Dam up to Gunlock Reservoir is a depositional 
reach, with large amounts of sediment being deposited behind the dam.  Currently, sediment has 
accumulated up to the top of the spillway and there is no additional sediment storage available in the 
reservoir.  The stream segment below Shem Dam is sediment-starved and stream downcutting and high 
erosion are major concerns.  Based on these site characteristics, it will be important to design any future 
project with sediment movement as a focal point.  
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Picture 1-9.  Sediment Deposited upstream of Shem Dam 

 

Picture 1-10.  Sediment Deposition at the Spillway  
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1.4. Purpose and Need of the Project 

The current Shem Dam was constructed in 1933 and has been modified over the years to maintain the 
structure and repair damage.  The original purpose of the structure was for flood control, sediment 
retention and irrigation water delivery.  Since that time, the reservoir has filled in with sediment and 
irrigators have ceased using the water delivery system associated with the structure.  In accordance with 
the rehabilitation provisions of USDA-NRCS’s EWP program, Shem Dam is eligible for rehabilitation 
funding due to its flood-damaged infrastructure. 

PURPOSE 

The Purpose of this project is to rehabilitate Shem Dam to meet current USDA-NRCS and Utah State 
Dam Safety regulations, current engineering standards, and stabilize the existing dam structure. 

NEED 

The Need for the project is to stabilize the dam structure so that the large volumes of sediment are not 
washed downstream that could damage roads and infrastructure in the event of a dam failure. 

1.5. Scope of Draft EA 

The USDA-NRCS Utah State Office announced its intent to prepare an Environmental Assessment (EA) 
for the Shem Dam Rehabilitation Project in September 2013.  This Draft EA has been prepared by 
USDA-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 2006 and 2011a). 

This Draft EA has been organized into the following chapters: 

 Chapter 1.0: Introduction – This chapter describes the purpose and need for the project and 
provides background information pertaining to the proposed project. 

 Chapter 2.0: Affected Environment – This chapter summarizes the past and current conditions of 
the project area and describes relevant environmental resources that would be affected by the 
alternatives. 

 Chapter 3.0: Alternatives – This chapter provides a summary of the alternatives considered for 
detailed study as well as alternatives considered for the project but were eliminated from detailed 
study.  It also states which is the preferred alternative and provides a resource impact comparison 
of all alternatives considered. 

 Chapter 4.0: Environmental Consequences – This chapter describes the analysis of impacts to 
resources from each of the alternatives considered for detailed study.  These impacts include 
direct, indirect and cumulative impacts. 
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 Chapter 5.0: Agency, Stakeholder, and Public Involvement – This chapter summarizes the steps 
taken to involve government agencies, tribes and the public in the project.  It also presents a 
summary of anticipated permits and approvals required prior to the start of construction that 
should be obtained outside of the NEPA process. 

 Chapter 6.0: List of Preparers – This chapter contains a list of the document preparers, respective 
agency or company, and their associated qualifications. 

 Chapter 7.0: Distribution – This chapter lists the government entities that the local notice of 
availability for this document was distributed to for comment. 

 Chapter 8.0: References – This chapter lists the references used in support of the information 
presented in the document. 

 Appendices – This section of the document provides supporting documentation for the 
information presented in the report. 

1.5.1. Project Planning and Scoping Process History 

After the 2011 flood event receded in the Santa Clara River, damages and deficiencies were identified on 
Shem Dam by Washington County and the Shivwits Band of Paiutes.  Washington County requested 
financial assistance to rehabilitate through the EWP program in 2011.  USDA-NRCS completed a 
Damage Survey Report (DSR) on the dam and determined that it is eligible for rehabilitation under the 
EWP program but additional NEPA analysis was required.  The planning of the project started in August 
2013 with the kick-off of the NEPA EA preparation process. 

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 held 
by USDA-NRCS from September 10, 2013 to October 9, 2013.  Due to the partial government shutdown 
and consequent inability of agency personnel to participate in the scoping process, a public scoping re-
opening was advertised and issued for the period of October 27, 2013 through November 16, 2013.  A 
public scoping meeting was held on September 24, 2013 at Washington County Public Works in St 
George, Utah.  Numerous meetings with agency officials and stakeholders occurred during that time 
period.  Based on the results of these scoping efforts, an EA was determined to be the correct course of 
action to analyze environmental impacts from the project.  

1.5.2. Resources Studied In Detail 

Table 1-1 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 Draft EA.  These resources were 
selected through internal project coordination and public scoping. 
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Table 1-1.  Resources Studied in Detail 

Resource 
Category 

Specific Resources Studied 
Resource 
Category 

Specific Resources Studied 

SOILS 
Stream Bank Erosion 
Geology PLANTS  

Endangered and Threatened Species 
Invasive Species 
Riparian Areas 

WATERS 

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

ANIMALS 
Endangered and Threatened Species 
Invasive species 
Fish and Wildlife Habitat 

HUMANS 

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

AIR Air Quality 

 

1.5.3. Resources Eliminated From Further Study 

As directed by Council on Environmental Quality (CEQ) regulations 1500.1(b), 1500.2(b) and other 
sections, USDA-NRCS eliminated the following resource considerations from detailed study because the 
proposed action would cause only inconsequential or no effect to occur to these resources.  Other than the 
information presented in Table 1-2 below, this Draft EA contains no further information on these 
eliminated resource issues. 

Table 1-2.  Resources Eliminated from Further Study 

Resource 
Category 

Specific Resources Eliminated 
Resource 
Category 

Specific Resources Eliminated 

SOILS 
Upland Erosion 
Prime and Unique Farmlands 

PLANTS AND 
ANIMALS 

Natural Areas 
Essential Fish Habitat 
Coral Reefs 

WATERS 
Regional Water Management Plans 
Coastal Zone Management Areas 
Wild and Scenic Rivers 

HUMANS Parklands  

 

1.5.4. Decision Matrix 

 
The USDA-NRCS must decide whether to implement the proposed action alternative or the no-action 
alternative.  The USDA-NRCS must also decide if the selected alternative would or would not constitute 
a major federal action significantly affecting the quality of the human environment.  If the USDA-NRCS 
State Conservationist (responsible official) determines that the selected alternative would not significantly 
affect the quality of the human environment, then the USDA-NRCS State Conservationist will prepare 
and sign a Finding of No Significant Impact (FONSI), and the project may proceed.  If the USDA-NRCS 
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State Conservationist determines that the selected alternative would significantly affect the quality of the 
human environment, then an Environmental Impact Statement (EIS) and a Record of Decision (ROD) 
must be prepared and signed before the project can proceed. 
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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 is defined as the resources that occur within one 
mile of Shem Dam.  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. 

The environmental analysis process has been conducted in compliance with applicable federal, state, and 
local regulations. The laws and regulations governing the process for environmental clearance, including 
those specific to USDA-NRCS policy, are listed in Table 2-1. 

Table 2-1.  Laws and Regulations 

 Regulations 

NEPA 
7 CFR Part 650-Implementing Regulations for Compliance with NEPA 
Title 190, General Manual, Part 410, Policy for Compliance with NEPA 

Prime, Unique and Important 
Farmlands 
Irrigation and Water Rights 

Farmland Protection Policy Act of 1981 (7 U.S.C. § 4201, et seq.) 
Utah Code 73, Water and Irrigation, Water Rights 

Emergency/Flood Control 
Diversion Rehabilitation 

7 CFR Part 624—Emergency Watershed Protection 
Section 216 of the Flood Control Act of 1950, Public Law 81–516, 33 U.S.C. 
701b–1 
Section 403 of the Agricultural Credit Act of 1978, Public Law 95–334 
Section 382, of the Federal Agriculture Improvement and Reform Act of 1996, 
Public Law 104–127, 16 U.S.C. 2203 

Watersheds, Water Quality and 
Floodplains or Floodways 
Waters of the US, Including 
Wetlands 

Title 390, National Watershed Program Manual (NWPM), Part 500, 
implementing 7 CFR Part 622 for Watershed Projects under Public Law 83-566, 
and Flood Prevention Projects under Public Law 78-534 
Title 190, NRCS General Manual, Part 410.26, Wetland Policy 
Executive Order 11988; Floodplain Management 1977 
Sections 401, 404 of the Clean Water Act of 1972 (33 U.S.C. § 1251, et seq.) 
Compensatory Mitigation for Losses of Aquatic Resources 2008 (40 CFR  230) 
Executive Order 11990; Protection of Wetlands 1977 
Utah Code Title 19, Chapter 5; Water Quality Act 
Utah Administrative Code, Rule R655-13, Stream Alteration  
Utah Administrative Code, Rule R317-2-3, Antidegradation Policy  
Utah Administrative Code, Rule R309-600, Drinking Water Source Protection 

Point Source Discharge of 
Pollutants into Surface Waters 
and Water Quality Certification 

Safe Drinking Water Act of 1974 (42 U.S.C. § 300f, et seq.) 
Utah Code Title 19, Chapter 4; Safe Drinking Water Act 
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 Regulations 

Project-Related Air Quality 
Compliance 

Clean Air Act of 1970 (42 U.S.C. § 7401, et seq.) 
Utah Code Title 19, Chapter 2, Air Conservation Act 
Utah Rules, Title R307: Air Quality 

Wildlife, Fish and Plants, 
including Threatened and 
Endangered Species 
 

Fish and Wildlife Coordination Act of 1934 (16 U.S.C. § 661-667e) 
Bald and Golden Eagle Protection Act of 1940 (16 U.S.C. § 668-668d) 
Endangered Species Act of 1973 (16 U.S.C. § 1531, et seq.) 
Migratory Bird Treaty Act of 1918 (16 U.S.C. § 703, et seq.) 
Executive Order 13186; Responsibilities of Federal Agencies to Protect 
Migratory Birds 2001 

Potential Impacts to People or 
Property 
Easements and Land 
Acquisitions 

Civil Rights Act of 1964 (Title IV, 42 U.S.C. § 2000d, et seq.) 
Uniform Relocation Assistance and Real Property Acquisition Policies Act of 
1970 (42 U.S.C. § 4601, et seq.) 
Executive Order 12898; Federal Actions to Address Environmental Justice in 
Minority Populations and Low-Income Populations 1994 
General Manual, Title 190, Part 410.3[b][III] 

Cultural Resources 

Title 190, National Cultural Resources Procedures Handbook, Part 601  
Archaeological and Historic Preservation Act 1974 (16 U.S.C. § 469-469c-2) 
National Historic Preservation Act of 1966 (16 U.S.C. § 470, et seq.) 
Archaeological Resource Protection Act 1979 (16 U.S.C. § 470aa-mm) 
Executive Order 11593; Protection and Enhancement of the Cultural 
Environment 1971 

Disposal of Construction Debris, 
Impacts Related to Construction 
Activities 

Occupational Safety and Health Act of 1970 (29 U.S.C. § 651, et seq.) 
Toxic Substances Control Act of 1976 (15 U.S.C. § 2601, et seq.) 
Utah Code Title 19, Chapter 6; Solid and Hazardous Waste Act 

Involvement of Tribal 
Governments 

Executive Order 13175; Consultation and Coordination with Indian Tribal 
Governments 2000 

CFR=Code of Federal Regulations; U.S.C. =United States Code 

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. The 
majority of soils found in the project area are class FA, which are sandy fluvaquents and torrifluvents, 
with a small fraction of riverwash. These are poorly to well drained soils composed of sandy alluvium 
derived from limestone, sandstone, and shale. These soils are rated as hydric, and therefore may indicate 
the presence of wetlands. The erodibilities of the soils in the project area are mostly moderate, based on 
the erosion factors. (Additional details are found in the Final Concept Design Report, Appendix B.) These 
soils are briefly described below.  

Fluvaquents and torrifluvents (FA) occur adjacent to the river, for the length of the project area. They are 
typically comprised of poorly drained, nonsaline to very slightly saline, sandy alluvium derived from 
limestone, sandstone, and shale.  These soils are typical of swales and have a 0 to 2% slope. 

The riverbed is composed of stratified, poorly to moderately sorted clay, silt, sand, gravel, and boulder 
deposits within the project area. Stream banks include similar alluvial deposits up to 10 feet above the  
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channel bed, as well as colluvial deposits from side slopes. The river is underlain primarily with the 
Petrified Forest Member, which includes bentonitic shale, mudstone, siltsone, and claystone, as well as 
brightly colored fossilized wood. 

It is possible that there could be small inclusions of other soil types within or near the project area, 
predominantly where construction staging may occur.  However, the NRCS Soil Survey does not provide 
data to that scale.  Therefore, care would need to be taken to avoid erosion during staging by 
implementing Best Management Practices (BMPs) as described in Chapter 4. 

2.1.1. Stream Bank Erosion 

Thompson and Hardy (2003) indicate that the reach of the Santa Clara River between the Shivwits 
Reservation and Shem Dam has poor bank stability.  

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.  Stream bank erosion occurs naturally but increases when vegetation is removed from the 
banks. 

 

 

 

 

 

 

 

 

 

Picture 2-1.  View of Stream Bank Erosion Below Dam 
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2.1.2. Geology 

Shem Dam is situated on the Santa Clara River between Gunlock Reservoir and the City of Ivins, Utah at 
the base of the Red Mountains. The study area lies in the Basin and Range geologic province. It is 
characterized by long, straight, north/south-trending mountain ranges and adjacent, internally drained 
basins (Hurlow, 1998).  The geologic units in the immediate vicinity of the dam were identified using a 
7.5-minute, interim geologic map of the Santa Clara quadrangle and include the following:  

 Quaternary Eolian Sand Deposits (Qes) – mostly quartz sand derived from weathering of the Navajo 
Sandstone and the Keyenta Formation. 

 Quaternary Mixed Alluvial and Colluvial Deposits (Qac) – clay to boulder-sized sediment comprised 
of stream alluvial deposits and alluvial terrace deposits. 

 Jurassic Springdal Sandstone Member (Jks) – mostly moderately sorted, fine to medium grained, 
medium to very thick bedded ledge to small cliff-forming sandstone. 

 Triassic Shinarump Conglomerate Member (TRcs) – medium to coarse grained sandstone with 
locally well-developed limonite bands. 

 Triassic Moenkopi Formation Upper Red member (TRmu) – thin to medium bedded siltstone and 
very fine grained sandstone with thin gypsum beds and abundant discordant gypsum stringers. 

 Triassic Chinle Formation Petrified Forest Member (TRcp) – bentonitic shale, mudstone, siltstone, 
and claystone with interbeds of sandstone. 

The river centerline follows the Gunlock Fault at the project location, with the Shivwits Syncline to the 
west and the Santa Clara Bench to the east. Gunlock Fault is considered an active fault (USGS 2013). 
Other geologic hazards include flooding due to expandable soluble and collapsible rock and soil, 
earthquakes that could result in rock falls and landslides, volcanic eruptions, and radon exposure.  The 
study area is rated as a high hazard area due to soluble and collapsible rock and soil, which have 
contributed to cracked foundations and walls and other structural damage in the area (Lund et al. 2008).  
The last geologic hazard that should be noted is that according to Stenner et al. (1999), an earthquake as 
large as M 6.5-7.0 could occur in the St. George Hurricane area. (Refer to Appendix B Final Concept 
Design Report)  
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2.2. Water Resources 

Figure 2-2 shows the water resources, floodplains, and Waters of the US including wetlands in the study 
area. 

2.2.1. Surface Water Quality/Sedimentation 

The Santa Clara River, from the confluence with the Virgin River to Gunlock Reservoir, is listed on 
Utah’s 303(d) listing for exceeding temperature criteria and for excessive concentrations of boron, with 
the former contaminant having a low total maximum daily load (TMDL) priority, and the latter a medium 
TMDL priority (UDWQ 2008). The reach is also listed as impaired because it has exceeded limitations 
for selenium concentration and total dissolved solids (TDS) set by the U.S. Environmental Protection 
Agency (EPA). EPA also notes the designated use groups affected by these impairments and the possible 
causes of the impairments (EPA 2010). These impairments are listed in Table 2-2 below, along with the 
probable sources of the impairment and the use groups affected by them. Natural hillslope erosion, 
livestock grazing, and dispersed recreational use have also been identified as potential sources of 
contaminant loading in the reach (Tetra Tech 2004). 

Table 2-2.  Water Quality Impairments at Shem Dam 

Reach of the Santa Clara River, UT (EPA 2010) 

Cause of Impairment Probable Source Designated Uses 

Boron Unknown Agricultural 

Selenium 
Agriculture, Industrial Point Sources, 
Natural Sources, and Urban Runoff 

Warm Water Aquatic Life 

Water Temperature Unknown Warm Water Aquatic Life 

Total Dissolved Solids 
(TDS) 

Agriculture, Industrial Point Sources, 
Natural Sources, and Urban Runoff 

Agricultural 

 
Sedimentation equilibrium of streams is a very important factor of stream health.  The sediment transport 
regime needs to be in equilibrium in order for the stream to be properly functioning.  Stated differently, 
deposition and erosion should be equal or nearly so within a given year.  If a stream is not in equilibrium, 
high erosion upstream can equate to water quality issues downstream.  Additionally, the inverse is true: a 
sediment-starved system upstream can equate to high downstream bank erosion, channel incision and loss 
of habitat. 

The Santa Clara River carries a high suspended sediment load and is characterized as a depositional reach 
between Gunlock Reservoir and Shem Dam.  The alluvial deposits include silty sand, gravel, cobbles, and 
occasional boulders (Alpha Engineering Company 2010). A large amount of sediment is deposited in this 
reach which is predominantly red sand. During high flow events, much of the sediment is mobilized and 
transported downstream.  Ivins City officials and Washington County officials fear that in future high 
flow events, transportation infrastructure that crosses or abuts the Santa Clara River downstream from the 
Shem Dam could be damaged from excessive sediment yields being transported downstream. 
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2.2.2. Surface Water Quantity (Hydrology)  

The Santa Clara River drainage is located within the Upper Virgin River watershed. Surface waters in the 
Santa Clara River originate in the Pine Valley Mountains and join the Virgin River approximately 52 
miles away, just south of St. George.  The Upper Virgin River watershed serves approximately 145,000 
people and nearly 36,000 acres of total irrigated adjudicated water rights in Washington County.   

The hydrology at Shem Dam is regulated by Gunlock Reservoir located approximately 5 miles upstream.  
The average daily flow rate below Shem Dam is 22 cubic feet per second (cfs) as indicated from a U.S. 
Geological Survey (USGS) gaging station located just downstream from the project site (Gaging Station 
09410100).  The average annual peak flow rate for the Santa Clara River at Shem Dam is 666 cfs based 
on a 29-year period. 

The mean annual precipitation for the area is 18.1 inches.  Precipitation comes predominantly in the 
spring months: March through May.  It should be noted that high stream flows during these months are 
favorable for the spawning needs of the Virgin spinedace, which typically spawns from April through 
June.  Table 2-3 summarizes the peak discharge flows in the Santa Clara River (McMillen 2013). 

Table 2-3.  Peak Discharges for Various Return Period Santa Clara River, Utah 

Statistic Discharge (cfs) 

2-year 457 

20-year 1,479 

50-year 9,762 

100-year 15,411 

Estimated Using HEC-SSP 

2.2.3. Water Rights 

Shem Dam (also known as Winsor Dam) is located approximately 5 miles downstream of Gunlock 
Reservoir. Land holdings along this stretch of river include Gunlock State Park, Bureau of Land 
Management (BLM) lands, and the Shivwits Band of Paiute Indian Tribe Reservation. The river below 
Gunlock Reservoir historically ran dry during the winter months when irrigation releases were stopped. 
However, the completion of the Santa Clara Pipeline Project in 2004 provides for a continuous flow of 3 
cfs during the winter months as well as an additional 2 cfs of flow that is currently being leased from the 
Shivwits Band of Paiutes to augment instream flow (WCWCD 2006).    

Water rights in the study area were reviewed using the Utah Division of Water Rights (UDWR) 
interactive map. Several water rights were identified at the Shem Dam Diversion and upstream along the 
Santa Clara River. Owners of these water rights include the Ivins Irrigations Company and the Shivwits 
Band of Paiutes. A list of identified water rights is provided below in Table 2-4 and copies of each water 
right are located in Appendix C.  Currently no water is being diverted from Shem Dam.  All water rights 
associated with the point of diversion were transferred to other points of diversion when the pipeline was 
installed.  The diversion structure is dilapidated and overgrown with vegetation and has not been used in 
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several years.  However, state water right records do not indicate that these water rights have been 
transferred or canceled.  Water resources were analyzed under current conditions with no water being 
diverted from Shem Dam for irrigation or any other purpose. 

Additionally, several water right transfers were identified at Shem Dam. However, a review of the 
UDWR maps indicated that these transfers are associated with groundwater wells located over 3 miles 
away from the study area within the City of Ivins. 

Table 2-4.  Surface Water Rights in the Study Area 

Water 
Right ID 

Owner cfs acre-ft Use Point of Diversion Notes 

Shem  Dam Water Rights 

81-7 

Ivins Irrigation 
company 

14.9   Irrigation 
Surface - Rock/concrete 
Diversion Dam 

Inactive 

81-77   1000 Irrigation 
Surface - Diversion Dam 
& Pipeline 

 Inactive 

81-2313 USA in Trust for 
the Shivwits 
Band of Paiutes  

1.242 399.18 Irrigation Surface - Diversion Dam    Inactive 

81-2425 0.138 100.02 Irrigation Surface - Diversion Dam    Inactive 

Upstream Water Rights 

a13227 
USA in Trust for 
the Shivwits 
Band of Paiute  

1.38 499.2 Irrigation 
Woodbury Ditch and 
Indian Farm Ditch 

Amendment to 81-
2425 to change the 
point of diversion to 
a sump, pump, and 
pipeline 

 

2.2.4. Groundwater  

No site-specific groundwater information exists for the Shem Dam site; however, data does exist for 
groundwater conditions in the Ivins area approximately 5.5 miles downstream to the southeast (WCWCD 
1997).  Groundwater in the Gunlock area flows southward through alluvial and fracture pathways.  
Groundwater in this general area is associated with the Iron Springs formation above the Navajo 
sandstone outcrop (WCWCD 1997).  In the Ivins and Santa Clara areas, alluvial groundwater lies below 
the Navajo outcrop and flows south and southeast.  Groundwater typically moves down through the Santa 
Clara River valley.  The groundwater has an average saturated alluvial depth of 25 feet, as approximated 
from 1997 mapping produced by the Utah Geological Survey (WCWCD 1997).  

WCWCD (1997) reported that high quality groundwater is found in many of the public wells utilized near 
Shem Dam including those in the communities of Ivins, Santa Clara, and St. George. The aquifers 
associated with these wells could likely be classified Class IA or “Pristine” according to the Utah 
Groundwater Quality Protection Regulations. A lesser number of existing public water supply wells that 
obtain water from aquifers meet the classification of Class II or “Drinking Water Quality”, which is a 
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lower classification but still acceptable for public water supplies (WCWCD 1997).  Table 2-5 provides 
water quality results from the closest public well for the city of Ivins.   

Table 2-5.  Water Quality Results from Public Wells 

Site 
Total Dissolved 
Solids (mg/L) 

Chloride (mg/L) pH (S.U.) Sulfate (mg/L) Nitrate (mg/L) 

Ivins –Town Spring 232 20 8.1 69 0.80 

Ivins – St. George 
Well 

279 20 7.5 44 0.64 

mg/L=milligrams per liter S.U. – standard unit 

2.2.5. Floodplains 

The Federal Emergency Management Agency (FEMA) flood insurance maps for the study area (Maps 
4902320016A and 4900620005B) indicate that the 100-year floodplain extends for approximately 100 
feet to 150 feet in width along the Santa Clara River between the Gunlock Reservoir and the City of Santa 
Clara, UT (FEMA, 2013 and EDR, 2013) as depicted on Figure 2-2. 

Flooding is not uncommon on the Santa Clara River, with high flow events produced by storms occurring 
during any season (NCD 2005); however, the majority of precipitation occurs during the spring months.  
The Santa Clara River is fed by a large watershed. The catchment area at Gunlock Reservoir 
(immediately above Shem Dam) is approximately 270 square miles.  Gunlock Reservoir is managed to 
store water for agricultural and domestic uses, not for flood control (NCD 2005).  

2.2.6. Waters of the US including Wetlands 

Data compiled by the National Wetland Inventory (NWI) shows no formally documented wetlands in the 
Shem Dam area.  According to the Washington County Water Conservation District (WCWCD) (1999), 
year-round water does exist in the Santa Clara River above and below Shem Dam, although flows may be 
limited during summer months.  Wetlands are present but are very small.  They exist as thin bands within 
riparian areas along the banks of the Santa Clara River are riverine habitats with cobble-gravel, sand, and 
mud stream bottom. (Cowardin et al., 1979)  Riparian lands are areas along streams, rivers, and desert 
washes where the vegetation reflects the permanent influence of surface or subsurface water. In the Virgin 
River floodplain, typical riparian vegetation consists of trees or shrubs such as cottonwood, willow, salt 
cedar, and Russian olive; herbaceous plants including grasses, forbs, rushes, and sedges; and aquatic 
plants such as watercress and cattails (WCWCD 1999).  The Santa Clara River riparian areas are likely 
similar to nearby Virgin River riparian and wetland areas, which play an important role for resident and 
migratory game and non-game birds as well as numerous mammals, reptiles, and insects. These wetlands 
and riparian areas are especially important due to their relative scarcity. There are a number of threatened, 
endangered, or other important species that are dependent on these habitats (WCWCD 1999). 
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There are numerous ephemeral washes which intermittently run water which contributes to the Santa 
Clara River.  Only one significant side drainage is an intermittent tributary within the project area and is 
located on the southwest side of the river.  The side drainage does add to the size of the wetlands within 
the project area, however, there will be little impact to the drainage due to the construction taking place 
downstream from the convergence of the ephemeral stream with the Santa Clara River. 

McMillen and Browne Consulting, LLC completed a wetland and stream delineation within the Project 
Area in fall 2013.  The delineation identified the following jurisdictional waters of the US, including 
wetlands, as described in the Draft Wetland and Stream Delineation Report (McMillen and Browne 
Consulting 2014) located in Appendix C.   

 Santa Clara River 
 A high-flow side channel of the Santa Clara River 
 Motoqua Wash, an ephemeral tributary 
 Riparian Wetlands 

 

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).  

 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 stream flow over the rest of the century 
(medium-high confidence). 

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), EPA has established health-based 
National Ambient Air Quality Standards (NAAQS) for six pollutants considered harmful to public health 
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and the environment known as criteria pollutants. Monitoring of NAAQS pollutants is delegated to state 
authority and 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 UDAQ 2012 
Annual Report. 

NAAQS pollutants include carbon monoxide (CO), nitrogen dioxide (NO2), ozone (O3), particulate matter 
(PM), sulfur dioxide (SO2), and lead (Pb). DAQ has 26 fixed air quality monitoring stations throughout 
the state of Utah to monitor the NAAQS pollutants. There is one fixed monitoring station in Washington 
County. Washington County is not listed as a NAAQS nonattainment or maintenance area.  

The nearest air quality monitoring station to the project site is located in the city of Hurricane, 
approximately 27 linear miles east of Shem Dam, where NO2, O3, and SO2 are monitored. The nearest 
monitoring station that collects all NAAQS designated criteria pollutants is located in the city of Magna, 
over 250 miles away. Based on the data reviewed, the study area appears to be in compliance with 
NAAQS standards.   

Under Title R307 of the Utah Administrative Code (UAC), emission inventories must be undertaken to 
further characterize air quality throughout Utah. Emission inventories are conducted every 3 years, during 
which DAQ collects information about the types and quantities of compounds released by all emission 
sources in the state. Sources can be categorized as point (large stationary industrial or commercial 
facilities), area (smaller stationary sources that are assessed as a group), or mobile (personal or 
commercial vehicles). The 2011 triennial inventory is the most recent state-wide inventory available. It 
covers over 440 point sources, 99 area sources, and 12 non- and on-road source categories.  The data 
collected are used by DAQ to review trends over time and manage the air quality program. Results in tons 
of compound emitted per year are shown in Table 2-6 below. 

Table 2-6.  Emissions Inventory, Utah Division of Air Quality (tons/year) 

County CO NO2 PM10 PM2.5 SO2 VOC 

Washington 34,616.162 5,266.240 3,028.793 997.268 79.908 57,435.485 

CO=carbon monoxide; NO2=nitrogen dioxide; PM=particulate matter; SO2=sulfur dioxide; VOC=volatile organic compound 

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 fluorinated gases such as hydroflorocarbons, perflorocarbons, and sulfur 
hexafloride. In Utah, emissions inventories are conducted every 3 years.  

These GHGs are introduced into the atmosphere by a variety of sources including production of 
electricity, private and commercial transportation, industry practices, commercial and residential 
practices, agriculture, land use, and forestry. The Center for Climate Strategies (CCS) prepared a report 
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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, Utah’s GHGs increased by 40% while the national rise was only 16% in the 
same time period. Analysis of gross GHG emissions by sector showed that in-state production of 
electricity resulted in 34% of the GHG emissions contribution, while transportation (24%) and industrial 
fuel use (15%) accounted for the next highest contributors. This was similar to emissions by sector for the 
rest of the U.S. 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 

One predominant community occurs in the general area of Shem Dam. The community is immediately 
adjacent to the Santa Clara River and described below. 

NORTH AMERICAN WARM DESERT LOWER MONTANE RIPARIAN WOODLAND AND SHRUBLAND 

This ecological system occurs in mountain canyons and valleys of Utah southern Arizona, New Mexico, 
and adjacent Mexico and consists of mid- to low-elevation (3,608–5, 905 feet [ft]) riparian corridors 
along perennial and seasonally intermittent streams.  The vegetation is a mix of riparian woodlands and 
shrublands.  Dominant trees include various species of poplar and willow, Arizona walnut, Velvet ash, 
and Wingleaf soapberry.  Shrub dominants include various species of willow, alder, Wild cherry, and, 
Mule fat.  Vegetation is dependent upon annual or periodic flooding and associated sediment scour and/or 
on annual rise in the water table for growth and reproduction. 

2.4.2. Endangered and Threatened Species and Species of Concern 

Four threatened or endangered plant species are known to occur within Washington County and two 
candidate plant species for listing (JBR 2014).  A biological survey was completed by JBR 
Environmental Consultants to determine the presence of suitable habitat in the project area (Appendix C).  
One listed species may be found within the project area.  There have been no formal plant surveys 
conducted during the flowering season for this project, however, a biological survey was conducted 
outside of the flowering season to assess suitable habitat (JBR 2014).  Informal consultation was also 
conducted with USFWS for geotechnical explorations at the dam to help determine the final design of the 
project (USDA-NRCS 2014).  This USFWS Concurrence Letter is located in Appendix C. 

Table 2-7.  Listed Plant Species in Washington County, Utah 

Common Name  Scientific Name  Status Presence 

Dwarf Bear Poppy Arctomecon humilis E Not found in study area 
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Common Name  Scientific Name  Status Presence 

Shivwits milkvetch Astragalus ampullarioides E May be found in study area 

Holmgren milkvetch Astragalus holgreniorum E Not found in study area 

Siler’s Pincushion Cactus Sclerocactus sileri E Not found in study area 

Las Vegas Buckwheat 
Eriogonum corymbosum var. 
nilesii 

C Not found in study area 

Gierisch Mallow Sphaeralcea gierischii C Not found in study area 

T=Federally Threatened, E=Federally Endangered, C=Candidate Species for Listing. 

SHIVWITS MILKVETCH 

The Shivwits milkvetch is restricted to isolated pockets of gypsiferous soils of the Chinle Shale 
Formation from 2,860 to 3,660 feet in elevation. It grows in the Mohave Desert in creosote and Utah 
juniper plant communities with other warm desert shrubs on hilltops and side hills. All known 
populations occur in Washington County, Utah, ranging from Pahcoon Spring Wash to Rockville, Utah.  
There are populations of Shivwits milkvetch growing on several hills near the west end of the access road 
where an exclusionary cattle fence protects these populations from trampling. 

2.4.3. Invasives 

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).  Of these, 15 are 
reported to occur in Washington County. Noxious weed species that have the potential to occur in the 
study area are listed in Table 2-8. However, no on-site surveys have been conducted to determine 
presence or extent of invasive plants in the study area. In addition to the noxious weeds list, Utah 
Division of Water Resources (UDWR) has developed an invasive aquatic species list of plants, which 
includes common reed (Phragmites australis) and Tamarisk (Tamarix spp.) in Washington County 
(McMillen 2013). 

Table 2-8.  Noxious Weeds and Other Invasive Plants Potentially Present in the Study Area 

Common Name Scientific Name Statewide Class 

Johnsongrass Sorghum halepense A 

Leafy spurge Euphorbia esula A 

Spotted knapweed Centaurea maculosa A 

Sulfur Cinquefoil Potentilla recta L. A 

Yellow Starthistle Centaurea solstitalis A 

Bermudagrass Cynodon dactylon B 

Hoary cress Cardaria draba B 
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Common Name Scientific Name Statewide Class 

Musk thistle Carduus nutans B 

Perennial pepperweed Lepidium latifolium B 

Russian knapweed Centaurea repens B 

Scotch thistle Onopordum acanthium B 

Canada thistle Cirsium arvense C 

Field bindweed Convolvulus arvensis C 

Quackgrass Elytrigia repens C 

Salt cedar Tamarisk spp. C 

Data compiled from Belliston et al. 2009. 

2.4.4. 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.  Undisturbed riparian zones are home to a wide range of resident and migratory 
wildlife and provide refuge from predators and extreme summer heat.  

Where alterations in riparian areas have occurred, non-native and invasive species have become 
established.  In particular, tamarisk, Russian olive, and purple loosestrife have spread through the Santa 
Clara River’s riparian zones, resulting in substantial 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 Santa Clara River.  

2.5. Animals  

2.5.1. Fish and Wildlife Habitat 

Wildlife species in the study area include a wide range of native and non-native migratory birds, resident 
birds, mammals, and reptiles.  Potential habitat for these species is provided by the thin band of 
cottonwood/tamarisk riparian areas along the river margin, nearby Gunlock Reservoir, the adjacent 
upland scrub-shrub habitat, and nearby rock formations along the river and in adjacent land areas.  
Wildlife populations that are most well documented and understood include those that are listed for 
protection under the Endangered Species Act (ESA), are a state species of concern, or those that are 
desired game or furbearers (UDWR 2011).  

Limited wetland areas in the ecosystem study area are located within the banks of the Santa Clara River 
where the winding river channel frequently is braided (UDOT 2012).  Sparsely vegetated sand and gravel 
bars are common between the braided channels.  Small fluvial wetlands are present along the riverbanks 
with typical riverine vegetation.   
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2.5.2. Terrestrial Endangered and Threatened Species and Species of 
Concern 

Utah recognizes 31 non-aquatic animal species within Washington County as species of special concern 
(SPC) as presented in Table 2-10.  An additional 5 species are identified as federally listed or candidate 
species under the Endangered Species Act. The listed species most likely to be encountered in the project 
area are one bird species and one reptile species according to the Biological Survey Report prepared by 
JBR Environmental Consultants (2014, Appendix C).  Informal consultation was also conducted with 
USFWS for geotechnical explorations at the dam to help determine the final design of the project (USDA-
NRCS 2014).  This USFWS Concurrence Letter is located in Appendix C.  The Southwestern willow 
flycatcher (endangered) has a slight chance of being present in or close to the ecosystem study area and 
are discussed in more detail below.  The desert tortoise (threatened) also could utilize habitats adjacent to 
the project and is discussed in more detail below.   

Table 2-9.  Federal and State Listed Species in Washington County, Utah 

Common Name Scientific Name Status Probability 

Allen's Big-Eared Bat  Idionycteris phyllotis  SPC Low 

American White Pelican  Pelecanus erythrorhynchos  SPC None 

Arizona Toad  Bufo microscaphus  SPC Low 

Bald Eagle  Haliaeetus leucocephalus  SPC None 

Big Free-Tailed Bat  Nyctinomops macrotis  SPC Low 

Black Swift  Cypseloides niger  SPC None 

Bobolink  Dolichonyx oryzivorus  SPC None 

Burrowing Owl  Athene cunicularia  SPC Low 

California Condor Gymnogyps californianus ESA-E Low 

Common Chuckwalla  Sauromalus ater  SPC Low 

Desert Iguana  Dipsosaurus dorsalis  SPC None 

Desert Night Lizard  Xantusia vigilis  SPC None 

Desert Tortoise  Gopherus agassizii  ESA-T Low* 

Ferruginous Hawk  Buteo regalis  SPC Low 

Fringed Myotis  Myotis thysanodes  SPC Low 

Gila Monster  Heloderma suspectum  SPC Low 

Kit Fox  Vulpes macrotis  SPC Low 

Lewis's Woodpecker  Melanerpes lewis  SPC Low 



USDA-NRCS   Shem Dam Rehabilitation 

Draft EA Page 2-17 January 2014 

Common Name Scientific Name Status Probability 

Long-Billed Curlew  Numenius americanus  SPC Low 

Mojave Rattlesnake  Crotalus scutulatus  SPC None 

Mountain Plover  Charadrius Montanus  SPC Low 

Northern Goshawk  Accipiter gentilis  CS Low 

Pygmy Rabbit  Brachylagus idahoensis  SPC None 

Short-Eared Owl  Asio flammeus  SPC Low 

Sidewinder  Crotalus cerastes  SPC Low 

Southwestern Willow 
Flycatcher  

Empidonax traillii extimus  ESA-E Low* 

Speckled Rattlesnake  Crotalus mitchellii  SPC None 

Spotted Bat  Euderma maculatum  SPC None 

Mexican Spotted Owl  Strix occidentalis lucida ESA-T Low* 

Three-Toed Woodpecker  Picoides tridactylus  SPC None 

Townsend's Big-Eared Bat  Corynorhinus townsendii  SPC Low 

Western Banded Gecko  Coleonyx variegatus  SPC Low 

Western Red Bat  Lasiurus blossevillii  SPC Low 

Western Threadsnake Leptotyphlops Humilis SPC Low 

Yellow-Billed Cuckoo Coccyzus Americanus ESA-C Low* 

Zebra-Tailed Lizard Callisaurus Draconoides SPC  Low 

This list was last compiled by UDWR (March 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 Washington County, Utah.  
E=Federally Endangered, T=Federally Threatened, C=Federal Candidate for Listing, SPC=Utah Species of 
Concern, S-ESA=Federally listed or candidate species under the endangered species act, CS=Species receiving 
special management under a Conservation Agreement in order to preclude need for federal listing. 

DESERT TORTOISE 

Three groups of the desert tortoise, Gopherus agassizzi, exist: 1) the California type, which is found in 
California and southern Nevada; 2) the Sonoran type, which inhabits areas south of the Grand Canyon; 
and 3) the Beaver Dam Slope type, which occurs in extreme southwestern Utah (UDWR, 2013a). Utah’s 
Beaver Dam Slope population of the desert tortoise is found within the Virgin River Watershed. 

Within its range, the desert tortoise resides near water in deserts, semi-arid grasslands, canyon bottoms, 
and rocky hillsides (UDWR 2013a). Desert tortoises generally construct burrows in compacted sandy or 
gravelly soil. Females nest under a large shrub or at the mouth of a burrow, and lay one to three clutches 
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of two to fourteen eggs from May to July; eggs hatch in late summer or fall. Burrows, which may contain 
many tortoises at once, are used for hibernation during cold winter months.  The typical diet of the desert 
tortoise consists of perennial grasses, cacti, shrubs, and other plant material (UDWR 2013a).  

The Project Area occurs outside Designated Critical Habitat for the desert tortoise but does occur in the 
Upper Virgin River Recovery Unit and provides suitable habitat for the species.  The dam is located in the 
bottom of a river drainage where scouring events appear to be frequent. The bottom of the river and 
floodplain is composed of loose sand, cobble, and boulders and is not conducive to tortoise burrowing. 
The Project Area may be used by tortoises for migration purposes primarily. No desert tortoises, burrows, 
or tortoise sign were observed during a 100% desert tortoise survey of the area (JBR 2014). 

SOUTHWESTERN WILLOW FLYCATCHER   

The southwestern willow flycatcher is found most frequently in riparian habitats, especially in areas of 
dense willow. This flycatcher is difficult to distinguish from other related species, though its territorial 
song is distinctive.  This species typically inhabits a fairly broad range, in terms of both elevation and 
plant community, of healthy riparian habitat. It prefers a mosaic of dense stands of willow and/or salt-
cedar communities interspersed with openings and shorter vegetation (UDOT 2012).  Nesting habitat this 
species prefers are riparian areas inundated for large portions of the year with surface water very close to 
or surrounded by vegetation.  The riparian habitat surrounding the confluence of the Santa Clara and 
Virgin rivers has been used as temporary migratory stopover habitat for the species in recent years 
(UDOT 2012).  

The southwestern willow flycatcher eats insects, seeds, and berries. Breeding occurs during late spring or 
early summer, with peak breeding activity occurring in June (UDWR 2013b). A nest is constructed in a 
vertical fork of a willow or other riparian tree. The female then lays and incubates 2 to 4 eggs; the young 
hatch after 12 or 13 days. The hatchlings are tended by both parents and leave the nest after about 2 
weeks.  The southwestern willow flycatcher is currently very rare throughout its range. The major factor 
in the decline of the southwestern willow flycatcher is likely the alteration/loss of the riparian habitat 
necessary for the species (UDWR 2013b). 

The Project Area contains riparian habitat but vegetation is too sparse to provide nesting habitat. The 
Project Area does provide foraging habitat for the species and it could occur there on a transient basis 
during certain times of the year (JBR 2014). 

MEXICAN SPOTTED OWL 

The original range of Mexican spotted owl extended from western Texas into the mountains of north 
central Mexico. Along the Colorado Plateau, these owls occur in steep canyons, including those in 
southern Utah (UDWR 2013c). There are no UCDC records of occurrence for this species in the study 
area.  It may be present as a transient.   The spotted owl occupies a variety of habitats in different parts of 
its range, including various forest types and steep rocky canyons, this last habitat being the primary 
habitat used in Utah. Spotted owls are non-migratory. 
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Spotted owls feed mainly on rodents but also consume rabbits and some other vertebrates, including birds 
and reptiles, and insects.  Spotted owls do not build their own nests but utilize suitable naturally occurring 
sites and nests built by other animals. Nests are either in trees (especially those with broken tops), trunk 
cavities, or on cliffs. One to four eggs are brooded by the female alone and hatch after 28 to 32 days. Both 
parents care for the young, which fledge 34 to 36 days after hatching. 

The Project Area is located approximately 27 miles from Designated Critical Habitat and adjacent to 
Prime Breeding Habitat predicted by the 1997 habitat model (JBR 2014).  The Survey Area is greater than 
1.7 miles from "buffered canyon” habitat and 15 miles from GAP habitat as predicted by the 2000 habitat 
model (JBR 2014).  Based on the field survey, it was determined that no suitable breeding/roosting 
habitat is located near the Project Area (JBR 2014). 

YELLOW-BILLED CUCKOO 

The Western yellow-billed cuckoo is a medium-sized bird that has become extremely rare in its historic 
range. USFWS considers cuckoo occurring west of the Rocky Mountain crest to be a distinct population 
segment.   No occurrences within the project area have been documented.  The primary threat to the 
yellow-billed cuckoo is the loss and degradation of habitat, particularly riparian forests (UDWR 2013d).  
Only one sighting has been documented in Washington County, occurring on June 3, 2012 at Springdale 
River Park, which is 45+ miles east of the project (UBRC 2012).  

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, in 
places where tamarisk has created riparian areas where none had previously existed, some cuckoos have 
chosen to nest (UCDC 2013d). 

Suitable habitat was not identified within the Project Area during the survey (JBR 2014). 

2.5.3. Aquatic Endangered and Threatened Species and Species of Concern 

Washington County has a total of 11 aquatic species that are federally or state listed, species of concern, 
or managed under a Utah Conservation Agreement to preclude listing (Table 2-11).  Only species that are 
designated as Threatened or Endangered by the USFWS are addressed in detail in this Draft EA.  A 
survey was conducted of the project area for Threatened or Endangered fish species by JBR 
Environmental Consultants (JBR 2014).  Informal consultation was also conducted with USFWS for 
geotechnical explorations at the dam to help determine the final design of the project (USDA-NRCS 
2014).  This USFWS Concurrence Letter is located in Appendix C. 
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Table 2-10.  Federal and State Listed Aquatic Species in Washington County, Utah 

Common Name  Scientific Name  Status 
Likely to Occur in 

Study Area 

Bluehead sucker Catostomus discobolus CS No 

Bonneville cutthroat trout Oncorhynchus clarkia Utah CS No 

Desert springsnail Pyrgulopsis deserta SPC No 

Desert sucker Catostomus clarkia SPC Yes 

Flannelmouth sucker Catostomus latipinnis CS Yes 

Relict leopard frog Rana onca C-extirpated No 

Virgin River chub Gila seminude ESA-E No 

Virgin spinedace Lepidomeda mollispinis CS Yes 

Western toad Bufo boreas SPC No 

Wet-rock physa Physella zionis SPC No 

Woundfin Plagopteus argetissimus ESA-E No 

This list was last compiled by UDWR (March 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 Washington County, Utah.  E=Federally Endangered, T=Federally 
Threatened, C=Federal Candidate for Listing, SPC=Utah Species of Concern, S-ESA=Federally listed or candidate species under 
the endangered species act, CS=Species receiving special management under a Conservation Agreement in order to preclude 
need for federal listing. 

DESERT SUCKER  

The desert sucker is native to parts of the Colorado River system of the southwestern United States.  In 
Utah, the species occurs only in the Virgin River system in Washington County (UCDC 2013a) where it 
has the widest distribution of the six native fishes, occurring in all waters of the basin except the 
uppermost portions of streams tributary to the mainstem Virgin River (Williams and Deacon 1998).  
Primary threats to desert sucker populations, similar to those affecting other native fishes in the Santa 
Clara River basin, include dewatering for development and agriculture, pollution, and the introductions of 
exotic turtles and fishes (which can impact the desert sucker through predation and/or competition) 
(UCDC 2013a). 

The desert sucker is a moderately-sized sucker, reaching a maximum length of about 13 inches (Williams 
and Deacon 1998). Desert sucker generally are olive to tan colored, with a blunt rounded snout.  Desert 
suckers are benthic fish occupying riffle areas when small.  Adults inhabit primarily pools during the day, 
moving to riffles at night and in periods of high turbidity (Williams and Deacon 1998).  They feed 
frequently over gravel and cobble substrate, eating mainly algae, although insects and other invertebrates 
are also occasionally consumed (UCDC 2013a). They prefer a temperatures range of 13 to 22°C.  
Spawning occurs in riffles during the late winter and throughout spring (Williams and Deacon 1998).  

FLANNELMOUTH SUCKER 

The flannelmouth sucker is found in moderate to large rivers throughout the entire Colorado River system 
(UCDC 2013b). It is common throughout the mainstem of the Virgin River as well as the lower reaches 
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of the North and East forks. It also is found in the lower and middle reaches of the Santa Clara River and 
the lower reaches of Ash, La Verkin, and North creeks (Williams and Deacon 1998).  Flannelmouth 
suckers are usually absent from impoundments. Utah flannelmouth sucker populations have declined in 
recent years in both numbers and distribution, and as a result, it is listed as a state Sensitive Species 
(UCDC 2013b).  The primary causes are likely flow alteration, habitat loss/alteration, and the introduction 
of non-native fishes.  

Flannelmouth suckers are a large sucker, generally averaging 12 to 16 inches long. The flannelmouth is 
silvery-grey in color with a long streamlined body and with large fins and a very narrow caudal peduncle.  
The flannelmouth sucker is a bottom-dwelling fish found primarily in run and pool habitats over sand, 
debris, and rubble-cobble substrates, and sometimes riffles (UCDC 2013b).  They forage mainly on algae 
and other plant matter, although invertebrates are also consumed (Williams and Deacon 1998). The 
species spawns in streams over gravelly areas during the spring and early summer. Their preferred mean 
temperatures range is approximately 14 to 26°C (Williams and Deacon 1998).  

VIRGIN RIVER CHUB 

Historical distribution of the Virgin chub has been from the upper reaches of the Virgin River 
downstream to the Colorado River and included the Moapa River in Nevada (Williams and Deacon 
1998). No known collections in the Santa Clara River have been documented and no individual chub has 
ever been collected from any tributary streams.   Currently, the range is restricted downstream to 
approximately the Mesquite diversion and in the Moapa River upstream of the Narrows (Cross 1975; 
Williams and Deacon 1998).  

The Virgin chub is a medium-sized minnow ranging in length from 4 to 8 inches.  They are generally 
olive on the back and silver on the sides and belly with a pointed snout, developed hump behind the head, 
and a narrow tapered caudal peduncle that ends in a large forked tail (Williams and Deacon 1998).  Virgin 
chubs occur generally in deep water (run or pool) habitats with slow to moderate current velocities and 
instream cover.  Cross (1978) reported the most common cover included boulders, logs, overhanging 
vegetation, and undercut banks. Juveniles frequently occur with adults. Larger adults typically are found 
in deeper pools. Chubs prefer a mean temperature range between about 17 and 28°C depending on the 
overall stream conditions (Williams and Deacon 1998).  Spawning occurs in the spring over rock and 
gravel substrates (UCDC 2013c). Virgin River chub are omnivorous. Young fish feed almost exclusively 
on macroinvertebrates, while adults feed almost exclusively on algae and debris (Williams and Deacon 
1998).  

The Virgin River chub is not present within the Santa Clara River in the Project Area due to fish barriers 
downstream of the dam. 

VIRGIN SPINEDACE 

The Virgin spinedace occurs only in the Virgin River basin where it shows a noted preference for the 
tributaries and upper mainstem (Williams and Deacon 1998; Lentsch et al. 2002). Distribution extends 



USDA-NRCS   Shem Dam Rehabilitation 

Draft EA Page 2-22 January 2014 

downstream to at least the mouth of Beaver Dam Wash, but the species is uncommon in the mainstem 
below Pah Tempe Springs. Virgin spinedace are found throughout much of the Santa Clara River system 
with the exception of the reservoirs and near the confluence with the Virgin River (Valdez et al. 1990).  
Due to dewatering, habitat fragmentation, flow alteration, and the introduction of non-native fishes, 
however, Virgin spinedace populations have been reduced in recent times, and the species is now found 
only in portions of its historic range (UCDC 2013d). 

Virgin spinedace are a medium-sized minnow averaging 2 to 4 inches in length with a broad, flat-sided 
silvery-colored body spotted with gray/black markings (Williams and Deacon 1998; Lentsch et al. 2002). 
A notable spine at the leading edge of the dorsal fin gives this species its name.  The body is completely 
covered by small, fine scales.  Virgin spinedace typically inhabit clear, cool, swift streams that have 
interspersed pools, runs, and riffles and mean preferred temperatures varying from 19 to 23°C (Valdez et 
al. 1990; Williams and Deacon 1998). They tend to prefer pools with cover (e.g., boulders, logs 
overhanging vegetation, undercut banks, etc.), especially near the transition seams between low and high 
velocity waters (Lentsch et al. 2002).  Virgin spinedace are opportunistic feeders, eating drifting 
invertebrates and plant matter in midwater and at the surface. The species spawns during spring and late 
summer, usually during periods of high flows (Lentsch et al. 2002).  

WOUNDFIN  

The historic range of the Woundfin, Plagopterus argentissimus, included the lower Colorado and Gila 
River drainages of Utah, Arizona, and Nevada (UCDC 2013e).  It is one of the most highly specialized 
minnows in North America (Williams and Deacon 1998).  The present range of woundfins has been 
reduced to the main stream of the Virgin River and one tributary (La Verkin Creek) due to impacts from 
flow regulation, dewatering, and the introductions of nonnative fishes (Williams and Deacon 1998).    
Woundfin were collected in the 1950s in the Santa Clara River but have not been found since (Williams 
and Deacon 1998.  Recent efforts by Utah Division of Wildlife Resources to reintroduce hatchery-reared 
woundfin to the Virgin River have helped reverse their declining numbers (Kuzmanic 2011; WCWCD 
2012). 

The woundfin is a small (about 2 inches in length) streamlined minnow, with a flat head, barbells on the 
lips, and a conspicuous, sharp dorsal spine from which its common name was derived (Williams and 
Deacon 1998).  These fish frequent main channel areas of swift, turbid, warm streams (UCDC 2013e) 
where they prefer foraging over sandy substrates feeding primarily on insects, insect larvae, other 
invertebrates, algae, and detritus. Juveniles use habitats that are slower and deeper than those 
characteristic of adults. Larvae are found in backwaters or slowly moving water along the stream margin, 
and often are associated with dense growths of filamentous algae.  The mean preferred water temperatures 
range from 11 to 24°C (Williams and Deacon 1998).  The species spawns during the spring in swift 
shallow water over gravel substrate. Eggs are fertilized in the water and then fall to the bottom; no 
parental care is given to the eggs or young (UCDC 2013e).  

The woundfin is not present within the Santa Clara River in the Project Area due to fish barriers 
downstream of the dam. 
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2.5.3.1. Non-Listed Fish Species  

Historic and present day fishes found throughout the Santa Clara watershed are listed in Table 2-9 below. 
Shem Dam is located in the lower section of the Santa Clara watershed.  There are three fish passage 
barriers below Shem Dam that preclude listed species from utilizing the project area. 

Table 2-11: Fish Species 

Common Name Scientific Name Population Found 

Desert Sucker Catostomus clarki 

Historically throughout the Santa 
Clara watershed 

Flannelmouth Sucker Catostomus latipinnis 

Virgin Spinedance Lepidomeda mollispinis 

Speckled Dace Rhinichthys osculus 

Woundfin Plagopterus argentissimus 

Rainbow Trout Oncorhychus mykiss Present day in the upper river 
section Brown Trout Salmo trutta 

Green Sunfish Lepomis cyanellus 

Present day in the lower Santa 
Clara River 

Largemouth Bass Micropterus salmoides 

Black Bullhead Catfish Ameiurus melas 

Black Crappie Pomoxis nigromaculatus 

Western Mosquitofish Gambusia affinis 

Data compiled from McMillen 2013 

2.5.4. Invasive Terrestrial and Aquatic 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." 

Utah lists a number of aquatic and vertebrate species that are considered invasive and potentially occur in 
the project area.  While some of these species may be native to Utah, they were not historically found in 
the project area, but habitat changes by humans or transplants may have brought them into Washington 
County.  According to the NRCS-Utah and Utah Aquatic Invasive Species Task Force (UDWR 2009a), 
they include the species listed in Table 2-12.  Non-native mudsnails and mussels are also a concern in 
Utah, but are not currently reported to be within the study area. 

Table 2-12: Invasive Species 

Common Name Scientific Name 

Bullfrog Rana catesbeiana 

Burbot Lota lota 

Gizzard shad Dorosoma cepedianum 

House sparrow Passer domesticus 

European starling  Sturnus valgaris 
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Common Name Scientific Name 

Mosquitofish Gambusia affinis 

Red fox Vulpes vulpes 

Rock pigeon Columba livia 

Eurasian collared-dove Streptopelia decaocto 

Raccoon Procyon lotor 

2.5.5. 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, 
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. During winter, bald eagles roost communally in 
sheltered stands of trees, typically selecting roosts near an open water body. The Center for Biological 
Diversity notes that breeding bald eagle pairs were known to be present in Washington County.  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 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 
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that of typical birds, with more than 6 months between the times 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 and public health and safety; visual quality, aesthetics, and scenic beauty; land use; 
infrastructure; and noise within the project vicinity.   

2.6.1. Socioeconomics 

The county seat and largest city in Washington County is St. George.  Ivins City, to the northwest of St. 
George along Old Highway 91, is the closest incorporated place to the project area.  Gunlock and 
Shivwits are smaller, unincorporated communities in the project vicinity.  Shivwits, about 10 miles west 
of St. George, was established as a reservation for the Paiutes. Both Ivins City and Santa Clara City 
(located between Ivins City and St. George) are part of the St. George Metropolitan Statistical Area (i.e., 
they are suburbs).   

2.6.1.1. Lands and Products 

Table 2-13 lists 2002 and 2007 statistical data on land and products for Washington County (USDA 
2007).   

Table 2-13.  Land and Products Statistics for Washington County 

Statistic 
Year 

Percent Change 
2007 2002 

Number of farms 593 481 +23 

Land in farms 174,192 acres 217,147 acres -20 

Average size of farm 294 acres 451 acres -35 

Market value of products sold $9,836,000 $7,256,000 +36 

     Crop sales 39%    

     Livestock sales 61%    

Average per farm $16,587 $15,085 +10 

 
Livestock inventory numbers were dominated by cattle and calves, followed by horses and ponies, layers, 
colonies of bees, and sheep and lambs. The number of acres used for forage (i.e., the land used for all hay 
and haylage, grass silage, and greenchop) constituted the “top crop item”, followed by the number of 
acres used for peach growing (USDA 2007). 

Sales from many farms (233) were less than $1,000; only six farms had sales exceeding $250,000.  Less 
than a third (31%) of principal farm operators considered farming their primary occupation, and the 
average age of principal operators was 60.6 (USDA 2007). 
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2.6.1.2. Population 

Table 2-14 compares 2010 population statistics for Ivins City, St. George City, Washington County, Utah, 
and the U.S. 

Table 2-14.  2010 Population Characteristics 

Socioeconomic 
Criteria 

Ivins Citya St. George 
Citya 

Washington 
Countya Utaha U.S.b 

Total Population 6,753 72,897 138,115 2,763,885 308,745,538 

Gender 

Female 3,449 37,243 69,823 1,375,568 156,964,212 

Male 3,304 35,654 68,292 1,388,317 151,781,326 

Age 

Under 18 1,874 20,460 41,686 871,027 74,181,467 

18 & over 4,879 52,437 96,429 1,892,858 234,564,071 

20-24 269 5,678 9,131 226,519 21,585,999 

25-34 730 9,850 18,020 445,687 41,063,948 

35-49 1,081 10,241 20,324 487,306 63,779,197 

50-64 1,307 10,259 20,866 392,374 58,780,854 

65+ 1,335 13,824 23,826 249,462 40,267,984 

Sources: UCSB 2010a and 2010b  

 
Table 2-15 compares past, current, and projected future population for Ivins City, St. George City, 
Washington County, Utah, and the U.S. 

Table 2-15.  Past, Current, and Future Population 

Population Year Ivins City St. George City 
Washington 

County 
Utah U.S. 

Total Population 1990 1,630 28,502 48,560e 1,722,850c 248,709,873 

Total Population 2000 
4,450 

(173% increase) 
49,728 

(74% increase) 
90,354d

(86% increase) 
2,233,169c 

(30% increase) 
281,421,906 

(13% increase) 

Total Population 2010 
6,753b 

(52% increase) 
72,897b

(47% increase) 
138,115b

(53% increase) 
2,763,885c 

(24% increase) 
308,745,538 

(10% increase) 

Projected Population 
2020 

9,620b 

(42% increase) 
103,851b 

(42% increase) 
196,762a 

(42% increase) 
3,309,234a 

(20% increase) 
339,540,606a 

(10% increase) 

Projected Population 
2050 

23,106b 

(140% increase) 
249,421b 

(140% increase) 
472,567a 

(140% increase) 
5,257,239a 

(59% increase) 
438,600,626a 

(29% increase) 

aGOPB 2012a 
bGOPB 2012b 
cGOPB 2011  
dPlaceNames.com 2013 
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eUSCB 1995   

 
Some demographic facts (GOPB 2011)): 

 Utah’s population grew more than twice as fast as the U.S. population from 2000 to 2010 (23.8% 
versus 9.7%, respectively). 

 Utah ranked third among states, behind Nevada and Arizona, in population growth rate. 

 Utah was the youngest state in the nation with a 2010 median age of 29.2, compared to the national 
median of 37.2. 

 Washington County was the second fastest growing county in Utah (behind Wasatch County). 

2.6.1.3. Race and Ethnicity 

Race and ethnicity data from the 2010 census are provided in Table 2-16.  Table 2-17 shows the 
population by race in Ivins City, St. George City, Washington County, Utah, and the U.S. 

Table 2-16.  2010 Population by Ethnicity 

Ethnicity Ivins City St. George City 
Washington 

County 
Utah U.S. 

Hispanic or Latino 387 9,302 13,486 358,340 
50,477,594 
(16.3%) 

Non Hispanic or 
Latino 

6,366 63,595 124,629 2,405,545 
258,267,944 
(83.7%) 

Sources: USCB 2010a and 2010b 

Table 2-17.  2010 Population by Race 

Race Ivins Citya St. George 
Citya 

Washington 
Countya Utaha U.S.b 

White 6,303 63,565 123,914 2,379,560 
223,553,265 

(72.4%) 

African American 39 530 790 29,287 
38,929,319 

(12.6%) 

Asian 18 582 982 55,285 
14,674,252 

(4.8%) 

American Indian and 
Alaska Native 

87 1,124 1,869 32,927 
2,932,248 

(0.9%) 

Native Hawaiian and 
Pacific Islander 

30 741 1,078 24,554 
540,013 
(0.2%) 

Other 107 4,451 6,313 166,754 
19,107,368 

(6.2%) 

Identified by two or 
more 

169 1,904 3,169 75,518 
9,009,073 

(2.9%) 

Source: USCB 2010a and 2010b 
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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.  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 (UBLS 2013).  Table 2-18 shows 
labor force characteristics from the U.S. Census 2007–2011 American Community Survey.  Table 2-19 
shows employment by industry, and Table 2-20 shows the median, mean, and per capita income. 

Table 2-18.  Labor Force Characteristics 

Characteristic Ivins City St. George City 
Washington 

County 
Utah 

Population 16 years and older 5,065 54,125 99,610 1,948,759 

Civilian labor force 2,829 31,445 59,152 1,338,755 

Employed 2,678 28,369 54,003 1,251,302 

Unemployed 151 3,076 5,149 87,453 

Percent unemployed 3% 9.8% 8.7% 6.5% 

Source: USCB 2013 

Table 2-19.  Employment by Industry 

Industry Sector Ivins City St. George City 
Washington 

County 
Utah 

Agriculture, forestry, fishing 
and hunting, and mining 

13 220 464 25,048 

Construction 195 2,865 5,682 93,672 

Manufacturing 286 1,389 3,044 134,568 

Wholesale trade 83 522 1,188 35,332 

Retail trade 389 4,491 8,625 154,277 

Transportation and 
warehousing, and utilities 

131 1,431 3,019 60,667 

Information 86 399 773 28,896 

Finance and insurance, and 
real estate and rental and 
leasing 

106 1,951 3,328 84,919 

Professional, scientific, and 
management, and 
administrative and waste 
management services 

258 2,489 4,548 136,460 

Educational services, and 
health care and social 
assistance 

649 6,621 12,396 264,705 

Arts, entertainment, and 
recreation, and accommodation 
and food services 

220 3,738 6,592 107,641 
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Industry Sector Ivins City St. George City 
Washington 

County 
Utah 

Other services, except public 
administration 

159 1,587 2,690 55,600 

Public administration 103 666 1,654 69,517 

Source: USCB 2013 

Table 2-20.  Median, Mean, and Per Capita Income (in 2011 Inflation-Adjusted Dollars) 

Characteristic Ivins City St. George City 
Washington 

County 
Utah 

Median Household Income $51,768 $48,510 $50,307 $57,783 

Mean Household Income $66,561 $60,828 $62,844 $72,305 

Per Capita Income $25,515 $21,457 $21,467 $23,650 

Source: USCB 2013 

2.6.1.5. Poverty 

Poverty statistics are provided in Table 2-21.   

Table 2-21.  Poverty Rates 

Characteristic Ivins City St. George City 
Washington 

County 
Utah 

Percent all people living below 
poverty level 

12.1% 12.2% 11.9% 11.4% 

Percent people living below poverty 
level (18 years and older) 

8.8% 11.5% 10.1% 10.7% 

Percent families living below 
poverty level 

11.0% 8.9% 9.7% 8.9% 

Source:USCB 2013 

2.6.2. Cultural Resources/Historic Properties 

2.6.2.1. Archaeological Resources 

The Bureau of Land Management (BLM) has identified the Santa Clara/Gunlock area as an Area of 
Critical Environmental Concern. This 1,998 acre area is located 11 miles northwest of the city of St. 
George and extends along the Santa Clara River from the Gunlock Reservoir to the Shivwits Indian 
Reservation. It contains numerous prehistoric Ancestral Puebloan (also known as Virgin Anasazi) riverine 
sites, Southern Paiute sites, and rock art localities (BLM 2011). 

The BLM’s Santa Clara River Reserve brochure includes a map that shows the location of a prehistoric 
farmstead and petroglyphs along the Santa Clara River near the Anasazi Valley Trailhead; accessed via 
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Old Highway 91.  The Santa Clara River Reserve was established through an interlocal agreement 
between the BLM, Santa Clara City, and Ivins City (Ivins City 2008).  

Cultural and historic resources are protected by a variety of laws and regulations, including the 
National Historic Preservation Act (NHPA), as amended. Section 106 of the NHPA and implementing 
regulations (36 CFR 800) outline the procedures to be followed in the documentation, evaluation, and 
mitigation of impacts on cultural resources. The Section 106 process applies to any Federal undertaking 
that has the potential to impact cultural resources. 
 
As a Federal undertaking, the Shem Dam Rehabilitation project has the potential to adversely affect 
cultural resources along the Santa Clara River. In 2013, the NRCS completed a cultural resources 
inventory to identify cultural resources present within and surrounding the project area. This inventory 
resulted in the identification of five archaeological sites, summarized in Table 2-22. Of the five sites, one 
is a prehistoric habitation site, while the other four are historic sites. The historic archaeological sites in 
the vicinity of the project area include an old alignment of the road to Gunlock and a series of historic 
stone pillars that once held a metal pipe that carried irrigation water across the Santa Clara River.  
 
Two of the more prominent archaeological sites are the scant remains of the copper smelting town of 
Shem, and the clearly visible Shem Dam itself. The town of Shem operated a copper smelter that 
processed ore from the Dixie-Apex Mine from approximately 1902 to 1908 (Deseret News 1908). To cool 
one of the blast furnaces in the smelter operation, water was diverted from the Santa Clara River two 
miles upstream and carried to the site via an earthen ditch. The smelter and town were abandoned after 
costs to maintain operations exceeded the quantity of copper produced. Today, little remains of the short-
lived copper smelting town of Shem.  
 
The most significant site within the project area is Shem Dam, which was designed by irrigation engineer 
Luther M. Winsor and constructed by the Civilian Conservation Corps (CCC) in 1933. It represents one 
of the largest dam projects undertaken by the CCC in Utah at that time (Baldridge 1971: 89). As it stands 
today, it is over 300 feet long and 42 feet high, constructed from an earth core, surrounded by roughly 
hewn basalt boulders, and capped with a masonry veneer. Two abutments flank a lower center crest, and 
the eastern abutment includes a headgate, and irrigation diversion that connects into a concrete-lined 
canal on the eastern bank of the Santa Clara River. Shem Dam is as much a shining example of CCC 
engineering and construction techniques as it is a symbol of the struggles involved with taming the Santa 
Clara River. The one weakness of the dam is the lack of a solid foundation, which lead to the frequent 
need for repairs from undercutting after floods. The dam has been repaired at least twice since 
construction, once in 1939, and again in 1958. 
 
All of the archaeological sites have been evaluated for inclusion in the National Register of Historic 
Places (NRHP) based on their significance and integrity. The USDA-NRCS has determined that all of the 
sites are eligible (Table 2-22).  
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Table 2-22 Cultural Resources 

Site Type 
National Register of Historic Places 

Eligibility 

Prehistoric Habitation Site Eligible 

Historic Road Eligible 

Historic Copper Smelter Eligible 

Historic Piers Eligible 

Historic Dam Eligible 

 

2.6.2.2. Historic Properties 

The Utah Division of State History has developed a viewer that can be used to view the historic building 
database (UDSH 2013). Over 100 properties are listed in Santa Clara, 88 of which are listed on the 
National Register. No properties were listed in Ivins. 

The Century Register of Historic Places in Utah lists properties in Utah over 100 years old.  Five 
properties are listed in Washington County: three in St. George, one in Pine Valley, and one in 
Toquerville (UDSH 1988a).  None are near the project area.  The Utah Register of Historic Sites lists 
properties on the now-inactive state register.  The list includes 23 properties, including the Jacob Hamblin 
house in Santa Clara and the Virgin River Drainage Archaeology Area (UDSH 1988b). 

2.6.2.3. Tribes 

The Shivwits Band of the Paiutes holds land in the project area.  The Shivwits settlement in Shem has 
changed over the years, most of the early homes are gone and newer homes have been built east of the old 
site. The cemetery is still in use and the Shivwits Band building is located west of Ivins City. 

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 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 Shem Dam. 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. 



USDA-NRCS   Shem Dam Rehabilitation 

Draft EA Page 2-32 January 2014 

2.6.4. Recreation 

2.6.4.1. Parks 

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.  The number one employer by percent 
in Utah is the outdoor/sporting goods industry. 

There are no parks within the Shem Dam Rehabilitation project area.  Abundant recreational opportunities 
are available in the project vicinity.  Gunlock State Park, the closest reservoir to the project area, provides 
opportunities for boating, water sports, and fishing for bass and catfish (USPR 2013).  Other state parks in 
the vicinity include Snow Canyon, Sand Hollow, Quail Creek and the Red Cliffs Desert Reserve.   The 
Reserve allows hiking, biking, and equestrian activities. 

The Ivins City Parks and Trails Master Plan Map shows equestrian, improved, and natural trails; 
trailheads; open space; a fitness course; areas proposed for annexation; and the Red Cliff Reserve.  Ivins 
City has three large city parks and two smaller parks, and bikeway systems are considered important parts 
of the community development plan (Ivins City 2008). 

Regional recreational resources include four national parks (Zion, Bryce Canyon, Grand Canyon [north 
rim], and Great Basin), Cedar Breaks National Monument, Dixie National Forest, Glen Canyon National 
Recreation Area, and Lake Mead National Recreation Area. 

2.6.4.2. General Recreation 

Land around the site is owned by the Shivwits Band of Paiutes with no developed amenities.  Non Band 
members are not allowed to recreate on property owned by the Shivwits Band of Paiutes.  There is, 
however, a large scour hole downstream from the dam where Band members enjoy swimming and 
fishing.  There is an existing conservation agreement to utilize practices that will enhance native fish 
habitat in the Santa Clara River and it is possible that fishing may become more prevalent in the future if 
this effort is successful.  The Utah Division of Wildlife Resources regulates hunting and fishing 
throughout the state and has a field office in Hurricane. 
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2.6.4.3. Public Health and Safety 

Table 2-23 Emergency Services 

Law Enforcement 

Santa Clara – Ivins (SCI) 
Police Department 

2603 Santa Clara Drive 
Santa Clara, UT 84765 
 
90 West Center Street 
Ivins, UT 84738 

435-652-1101 
 
435-674-5503 

Washington County Sherrif’s 
Office 

750 South 5300 West 
Hurricane, UT 84737 

435-656-6500 

Utah Department of Public 
Safety Highway Patrol 

620 South 5300 West 
Suite 216 
Hurricane, UT 84737 

435-634-2890 

Fire Protection 

Ivins City Fire Department 
 
 

90 West Center Street 
 
 

435-674-5503 
 
 

Gunlock Fire Department 
411 North Main 
Gunlock, UT 84733 

911 

Santa Clara Volunteer Fire 
Department 

2365 Rachel Drive 
Santa Clara, UT 84765 

435-673-6712 

Health Care/ 
Emergency 
Services 

Dixie Regional Medical Center 
1380 South Medical Center Drive 
St. George, UT 84790 

435-251-2100 

 

SOLID AND HAZARDOUS WASTE 

Washington County has a Class I landfill operated by the Utah Department of Environmental Quality, 
Division of Solid & Hazardous Waste.  The landfill is located approximately 15 miles away near the City 
of Washington and excludes hazardous waste. 

2.6.5. Visual/Aesthetics and Scenic Beauty 

Washington County is well known for its red rock scenery, a major source of tourism, particularly in the 
area near Zion National Park.  The Tuacahn Amphitheatre and Center for the Arts near Snow Canyon 
State Park includes a 1,200-seat outdoor amphitheater built into a canyon surrounded by red rocks 
(Utah.com 2013).  

Snow Canyon Road through Snow Canyon State Park between Ivins City and Highway 18 is considered a 
scenic backway.  The National Scenic Byway closest to the project area is the Brian Head/Panquitch Lake 
byway in Iron County, north of Washington County. The Utah Scenic Byway closest to the project area is 
in Zion National Park. 

As part of the Colorado Plateau in the desert southwest, the study area is rich in stark contrasts. Gently 
undulating lowlands through the Santa Clara River Valley give way to the abrupt rise of table mesas and 
rocky buttes that characterize the mountains to the west, and northwest, of the study area such as West 
Mountain Peak and Jackson Peak (Picture 2-2). 
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Picture 2-2.  Mountain Peak West of Project Area 

Dominating the horizon to the northeast of the project area is Red Mountain with its steep cliffs and 
canyons. The city of Ivins comprises the lowland elevations to the southeast. 

During summer, grasses, shrubs, and trees create a green ribbon along the river margin, separating the 
lush lowlands of the river from the barren cliffs of the rising plateau (Picture 2-3). 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 2-3).  

 

 

 

 



USDA-NRCS   Shem Dam Rehabilitation 

Draft EA Page 2-36 January 2014 

 

Picture 2-3.  View of Riparian Zone with Plateaus in Background 

The river is relatively wide and sinuous upstream of the dam and gets narrower downstream of the dam. 
At lower flows, cobble bars and debris are exposed in the middle of the river. The diversion dam is a rock 
structure extending across the river. Recent flood events caused substantial damage to the dam and cracks 
in the structure are now visible (Picture 2-4). 

Picture 2-4.  View of Flood Damaged Shem Dam 
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2.6.6. Land Use 

There are several different land covers within the designated study area. The banks of the Santa Clara 
River and land immediately adjacent to Shem Dam are categorized as Riparian Area. Land cover then 
transitions to undeveloped Shrubland with small pockets of Barren Rockland (UACD 2012). 

The entire project area and surrounding lands are owned by the Shivwits Band of Paiutes and are located 
within the Shivwits Reservation.  

2.6.7. Infrastructure 

The original structure that diverted water from the Santa Clara River was located 600 feet upstream from 
the current location of the dam at the old town site of Shem.  It was constructed in 1909 and made of 
brush and straw and its purpose was to provide irrigation water to the Santa Clara Bench area.  The 
structure was continuously damaged during high water events and was always replaced with brush, straw, 
and even some concrete.  In the spring of 1933 the dam was completely washed out.  After the structure 
failed the Santa Clara Bench Irrigation Water Board partnered with prominent irrigation engineer, Luther 
M. Winsor to construct a concrete and basalt boulder dam. Thus the reason the dam is known by both 
Shem Dam and Winsor Dam.  It was at that time that the dam became a Civilian Conservation Corps, 
(CCC) project. In 2004 a secondary diversion pressurized pipeline was constructed connecting Gunlock 
Reservoir to Ivins Reservoir and is operated by the Washington County Water Conservancy District 
(WCWCD). This diversion was constructed as a replacement to existing diversions and open water 
delivery systems along the Santa Clara River. Additionally, it provided increased water volume to settle 
open water rights claims pursuant to the Shivwits Band of Paiute Indian Tribe of Utah Water Rights 
Settlement Act, delivered water to the St. George Field Canal Company, the Santa Clara Field Canal 
Company, and the City of Ivins. Three release points were also constructed along the pipeline path to 
meet the current water right needs. The first is located at the base of Gunlock Reservoir, the second is 
located approximately 2.35 miles downstream, and the third is located on the Shivwits Reservation just 
south of Shem Dam.  

Damage associated with 2011 flood events has compromised the structural integrity of the dam. Dam 
failure could result in large volumes of sediment flowing downstream and causing major stream 
degradation. 

Shem Dam is accessed via Old Highway 91from the east or west. From the east, traffic exits north on an 
unidentified paved county road located approximately 5.5 miles west of Ivins, Utah. The county road 
crosses the Santa Clara River once, using a two-lane, concrete bridge approximately 880 feet south of 
Shem Dam. 

2.6.8. 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 
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development of state and local noise control programs. The State of Utah has not developed a statewide 
noise law.  The Washington County Code addresses nuisances but does contain a noise ordinance.  

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.  There are no noise-sensitive receptors within the 
immediate project area.  
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CHAPTER 3.   ALTERNATIVES 

3.1. Formulation Process 

The process of formulating alternatives for rehabilitation of Shem Dam followed procedures outlined in 
the USDA-NRCS National Environmental Compliance Handbook (NRCS 2011a), USDA-NRCS EWP 
Manual (NRCS 2012) and the USDA-NRCS EWP PEIS (NRCS 2004).  Numerous alternatives were 
developed by the project team based on the ability of each 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 (first filter): 

– Does the concept design meet Purpose and Need? 

Secondary Post-Scoping Screening Questions (second filters): 

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

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

Final Scoping Screening Question (final filters): 

– Option:  Does it retain the historic nature and character of the original structure? 

3.2. Alternatives and Options Considered but Eliminated from 
Detailed Study 

A range of alternatives and options were considered for study early in the project scoping phases, as 
presented in the Final Concept Design Report (Appendix B; McMillen 2013).  The analysis included the 
following general types of diversion alternatives, which were eliminated from detailed study since they 
were either considered infeasible, did not meet the purpose and need, or were deemed too costly for the 
project:  

 Sheet Pile Weir: Remove the existing spillway and excavate sediment to 15 feet of depth.  Repair the 
left abutment and reinforce the right abutment.  Regrade the channel upstream at 1.5% and reorient 
the approach to make the channel more perpendicular to the dam spillway.  Install a sheet pile weir to 
the middle section of the dam with the new crest 15 feet below the existing crest.  Install a new rock 
reinforced plunge pool below the sheet pile weir spillway.  This alternative was not aesthetically 
pleasing to the project sponsor and Shivwits Band of Paiutes; therefore, it was eliminated from 
detailed study. 

 Complete Decommissioning and Channel Regrading: Demolish the existing dam in its entirety and 
remove from the site.  Excavate the sediment behind dam and regrade the channel upstream and 
downstream of the dam to catch the existing ground at 2%. Install stabilization features such as riffle-
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pool sequences, barbs, etc., in order to dissipate energy in the river during elevated flows and reduce 
erosion.  This alternative was not preferable to the Shivwits Band of Paiutes since they wanted 
portions of the structure to remain in place; therefore, it was eliminated from detailed study. 

 Downstream Grade Control with Natural Erosion: Completely remove the spillway notch and 
stabilize the abutments for structural stability.  Stabilize the channel downstream of existing dam with 
a riprap apron and bank protection.  The river would be allowed to headcut into the upstream 
sediment pool and carve a natural channel while carrying the sediment downstream.  This alternative 
would potentially result in increased turbidity levels downstream which could impair water quality; 
therefore, it was eliminated from detailed study. 

 Rehabilitate Dam, Excavate Sediment and Divert Water for Municipal/Agricultural Use: Rehabilitate 
the dam to ensure structural stability during flood events.  Excavate the upstream sediment pool to 
provide water storage, construct a new diversion works, and rehabilitate the Ivins Canal for supply of 
municipal and agricultural water to the surrounding community.  This alternative was not selected as 
there are no parties that are interested in reestablishing water rights at the dam to transport water; 
therefore, it was eliminated from detailed study. 

 Rehabilitate Dam and Raise Crest for Hydropower Installation: Rehabilitate the dam to ensure 
structural stability during flood events.  Raise the dam crest height in order to provide more hydraulic 
head, excavate the upstream sediment pool for flood and hydropower storage, and install penstocks 
and turbines to run a hydropower facility.  This alternative is not approved under the EWP program; 
therefore, it was eliminated from detailed study. 

 Controlled Breach with Channel Regrade: Demolish the existing spillway notch, repair the left 
abutment to mimic the right abutment, and add reinforcement to both abutments for structural 
stability.  Sediment behind the dam would be excavated in order to regrade a channel upstream at 3%. 
The channel and banks would be lined for protection and an energy dissipation basin would be added 
to the bottom of the regraded reach (near the existing dam). The channel would be reoriented in order 
to be more perpendicular to the abutments.  This alternative was not aesthetically pleasing to the 
project sponsor and Shivwits Band of Paiutes; therefore, it was eliminated from detailed study. 

 Stepped Rock Chute with Energy Dissipator: Demolish the existing spillway and excavate sediment 
behind the dam to approximately 8 feet of depth.  Repairs would be made to the left abutment to 
make it vertical, mimicking the right abutment.  Reinforcement would be applied to the right 
abutment to stabilize it. A stepped rock chute would be added in the place of the existing spillway. 
The top of the chute would be approximately 8 feet below the existing spillway crest. The pool 
behind the dam would be excavated as necessary, and the channel would be lined and regraded at 
2.5% for approximately 350 upstream of the existing spillway.  The channel approach would be 
reoriented in order to make the channel more perpendicular to the spillway.  A rock-reinforced energy 
dissipator would be added to the bottom of the new spillway.  This alternative does not provide 
enough flood control protection to the river channel; therefore, it was eliminated from detailed study. 
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3.3. Alternatives Analyzed  

A No Action Alternative and one Action Alternative were selected by USDA-NRCS and the project team 
to be analyzed in detail as described in this Draft EA.  In accordance with the NEPA, a No Action 
Alternative must be analyzed. 

The rehabilitation project was initiated with several potential alternatives that were developed by the team 
as a starting point for discussions at the initial Public Scoping Meeting and have since been screened out 
or modified to the degree that they were considered a separate alternative.  They consisted of: 1) 
stabilizing the dam, creating rock chute/steps with plunge pools, patching the left and right dam 
abutments, excavating sediment, 2) returning the stream segment to a natural setting by breaching the 
dam and re-grading the stream segment, providing grade control upstream and downstream of the dam, 3) 
stabilize the dam, install rip rap along left abutment for road protection, removing recent rock from dam 
structure and installing a plunge pool at the base of the dam. 

At the Public Scoping Meeting the above described alternatives were simplified and discussed in the 
context of 1) dam decommissioning, 2) partial dam decommissioning, 3) full dam rehabilitation, 4) partial 
dam rehabilitation, 5) dam stabilization, 6) sediment removal, 7) no action, and 8) other alternatives.  

A follow up meeting presentation was requested by the Shivwits Band of Paiutes Council.  To help 
portray the concepts and catalyze discussion illustrations were handed out at the Council Meeting on 
November 8, 2013 and are presented in the Final Concept Design Report (Appendix B; McMillen 2013). 

As a result of the initial alternatives screening and coordination with the Project Sponsor and 
stakeholders, a No Action Alternative and one Action Alternative were selected to be analyzed in this 
Draft EA. 

3.3.1. No Action Alternative 

The No Action Alternative would consist of using no Federal money to rehabilitate Shem Dam.  Due to 
the cost associated with the rehabilitation of the dam, it is likely that no repairs would be made by the 
Project Sponsor or stakeholders to the severely damaged structure; it would not be upgraded to current 
engineering standards and technology, and would not provide flood control.  This alternative, therefore, 
represents the scenario in which the diversion may likely fail during an extreme flood event in the future. 

3.3.2. Stepped Rock Chute Sequence with Energy Dissipaters (Rehabilitate 
Dam) 

Under this alternative, herein referred to as the Rehabilitate Dam Alternative, the following actions would 
be performed: 

 Demolish the existing spillway and fill in the existing scour pool, 

 Repair left abutment (looking downstream) and reinforce both the left and right abutments with 
grouted rock similar to existing material and color, 
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 Install a stepped rock chute upstream of the upstream stilling basin, 

 Excavate a stilling basin (energy dissipater) upstream of the dam and line with riprap, 

 Install a stepped rock chute in the demolished spillway location (some of the existing spillway rock 
may be used), 

 Excavate a stilling basin (energy dissipater) downstream of the dam and line with riprap, 

 Install cross-vane weirs downstream of the lower still basin to prevent head cutting in the river 
channel, 

 Excavate sediment in the upstream reservoir area and directly downstream of the dam, regrade, and 
plant with native vegetation, 

 Deposit the excavated sediment in an upland agricultural field approximately 0.5 miles downstream 
of the dam that will be 2.7 acres and 1.2 feet tall (3.2 acre-feet); install BMPs and seed with native 
grass to control erosion, and 

 Demolish the abandoned irrigation infrastructure. 

Figures 3-1 through 3-5 depicts the layout of this Rehabilitate Dam Alternative.  

3.3.2.1. Sediment Stockpile Area 

The sediment excavated out of the reservoir will be hauled offsite and deposited approximately 0.5 miles 
downstream of the dam.  The area is located in the right bank of the Santa Clara River in an abandoned 
agricultural field owned by the Shivwits Band of Paiutes. 
 

 

Picture 3-1.  Sediment Stockpile Area looking Southeast 
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Figure 3-1: Dam Rehabilitation 
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Figure 3-2: Dam Rehabilitation Alternative
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Figure 3-3: Dam Rehabilitation Profile NOTE: Profile section taken along presumed centerline
of Santa Clara River. Hatching, sheet pile and rock 
elements shown are not to scale.
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Figure 3-4: Dam Rehabilitation 
Cross Sections NOTE: Hatching, trees, grass and rock 

elements shown are not to scale.
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Figure 3-5: Dam Rehabilitation Construction Access 
and Sediment Disposal

W Old Highway 91

Gunlock Road

G
unlock R

oad

0.75 M
iles to S

hem
 D

am

Santa Clara River

Mo
toq

ua
 W

as
h

Shem Dam

Volume Deposited = 3.2 AF
Depth of Fill = 1.2 Feet

Sediment will be seeded with native grass
and BMPs will be installed to prevent erosion



USDA-NRCS   Shem Dam Rehabilitation 

Draft EA Page 3-10 January 2014 

3.4. Past, Present, and Reasonably Foreseeable Projects 

 Past 

 Rehabilitated bridge abutments with riprap below dam 

 Santa Clara Pipeline Installation 

 Present 

 Upstream revegetation efforts 

 Future 

 Invasive species control predominantly through revegetation 

3.4.1. Cumulative Impact Area 

The Cumulative Impact Area ranges from Gunlock Dam on the upstream side, due to its hydrologic 
influence on Shem Dam, to approximately two miles downstream from Shem Dam.  The downstream 
extent ends where the highway cross the Santa Clara River just outside of the city of Ivins.  This is due to 
a change in geology which results in constraining the stream as well as the bridge constraining the 
hydrology of the stream and Shem Dam no longer being a large influencing factor.   

3.5. Preferred Alternative 

The USDA-NRCS NEPA manual states that the EA should identify the agency’s preferred alternative. A 
preferred alternative is the alternative that the lead agency (USDA-NRCS) believes would fulfill its 
statutory mission and responsibilities considering economic, environmental, technical, and other factors 
(46 Federal Register [FR] 18026). In identifying the preferred alternative, USDA-NRCS carefully 
considered the requirements and intent of the EWP program and the expected beneficial and adverse 
environmental consequences of each alternative (described in Chapter 4, Environmental Consequences).   

The Preferred Alternative for the project is the Stepped Rock Chute Sequence with Energy 
Dissipaters Alternative (Rehabilitate Dam) based on the ability to meet the Purpose and Need for the 
project. Through the analysis of environmental and social resources in the Environmental Consequences 
Chapter (4.0), it was determined that the Rehabilitate Dam Alternative would also provide the least 
negative and most beneficial effects for the project. 

The Shivwits Band of Paiutes also selected the Rehabilitate Dam Alternative as their preferred alternative 
since this alternative would retain the historical significance of the dam to their tribe. 

3.6. Summary of Mitigation Measures  

Mitigation includes all measures undertaken to avoid, minimize, or compensate for potential adverse 
environmental impacts. 
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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 during and post construction. 

STREAMS AND WETLANDS 

The preferred alternative 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 is being 
performed to determine if compensatory mitigation will be required for impacts to jurisdictional waters of 
the US. 

VEGETATION 

All disturbed areas not associated with direct structure repair would be re-vegetated with approved 
UDWR plant species.  Special precautions would be taken to avoid spreading common reed grass on- or 
off-site during construction.   

No specific mitigation recommendations have been made at this time.  Discussions with participating 
agencies are ongoing and decisions will be made in the near future as required. 

Methodology for integration of an overall strategy will be formalized into a Post Construction 
Rehabilitation Plan. 

FISH 

There are no mitigation measures proposed for impacts to fish species. 

WILDLIFE 

There are no mitigation measures proposed for impacts to wildlife species. 

CULTURAL/HISTORICAL RESOURCES 

In accordance with 36 CFR Part 800.6, USDA-NRCS will resolve the adverse effects to Shem Dam 
through the development of a treatment plan specifying measures to minimize and mitigate the effects to 
the historic property.   The treatment plan will be developed through consultation between the USDA-
NRCS, the Utah SHPO, the Washington County Commission, the Shivwits Band of Paiute Indians of 
Utah, the Bureau of Indian Affairs, and other participating parties. Consultation will also occur with 
representatives of the Paiute Indian Tribe of Utah, the Kaibab Band of Paiute Indians, the Moapa Band of 
Paiute Indians, and the Las Vegas Tribe of Paiute Indians. The Advisory Council for Historic 
Preservation (ACHP) will be invited to participate in the consultation process as well. Once the treatment 
plan and measures to minimize and mitigate the adverse effects are 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 conditions of the MOA have been 
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executed, it will be the recommendation of the USDA-NRCS that development be allowed to proceed as 
planned.   

If unknown cultural/historical resources were encountered during excavation activities, construction 
would stop and the appropriate agencies would be notified. 

3.7. Operation and Maintenance 

Operation of the dam includes the administration, management, and performance of non-maintenance 
actions needed to keep the dam safe and functioning as designed.  Maintenance includes performance of 
work, preventing deterioration of the dam, and repairing damage or replacement of the dam 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 structures. 

 Restoration of river channel or rock that is displaced during flood events. 

 Other specific items that will be identified during final design. 

Inspection of the dam is necessary to verify that the dam is safe and functioning properly.  Inspection 
reports will be supplied to the USDA-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. 

Washington County and the Shivwits Band of Paiutes will be responsible for the operation, maintenance, 
and future modifications to the dam.  A specific O&M Plan will be prepared by the USDA-NRCS, 
Washington County, and Shivwits Band of Paiutes that will govern the use of the dam.  This plan and 
agreement will be entered into by all 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 2011a).  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.   

 Past and present actions may involve construction activities at and near the site, soil 
contamination, downstream sediments, fish and wildlife habitats, and recreation activities. 
Cumulative effects are related to downstream flooding as well as the need for irrigation storage in 
the watershed.  Foreseeable future actions also include additional commercial and residential 
development, and related reduction of crops in the area (refer to Section 3.4). 

 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. 

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 Draft EA 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 an evaluation of 
construction impacts, detail on construction activities (where applicable), a summary of cumulative 
impacts per resource, and where impacts would be unavoidable, mitigation commitments will be made.   
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4.1. Summary and Comparison of Alternatives 

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

Effects No Action Rehabilitate Dam 

Soils, Geology, and 
Sediment 

Direct Impacts: Continual migration of 
stream segment adjacent to dam 
Indirect effect: Transport of sediment 
and scouring of soil downstream of 
dam from dam failure.  

Direct Impacts: Relocate 5,100 cubic 
yards of sediment to the stockpile area. 
Short-Term: Potential soil disturbance 
and sediment into Santa Clara River 
during construction.   

Surface Water Quality Direct Impacts: Continued high 
sediment load at dam site 
Indirect effect during dam failure – 
high sediment loading (short-term). 
Short-Term: Construction activities 
would temporarily affect sediment 
levels in river channel. 

Direct Impacts: Allows sluicing of 
sediment 
Short-Term: Temp disturbance to 
project area vegetation, soils and river 
channel. 

Waters of US including 
Wetlands 

Direct Impacts: No long term 
establishment of wetlands due to 
rapidly moving top layers of soil 
Indirect effects to streams; Stream 
channel altered and wetlands washed 
away or filled with sediment from dam 
failure. 

Direct Impacts: 2.5 acres of 
jurisdictional waters impacted. Attain 
proper functioning condition of the 
stream and riparian area. 
Short-Term: Temp disturbance to 
project area vegetation, soils and river 
channel. 

Climate Change Direct Impacts: None Direct Impacts: None 

Air Quality/ Noise/ Light Direct Impacts: None 
Indirect and Short-Term: Air 
quality/noise/light resources would 
experience temporary effects from 
emergency services responding to a 
flood event as well as cleanup 
services, which would create 
additional emissions, noise and light.   

Direct Impacts: None 
Short-Term: Construction activities 
would temporarily affect air quality and 
generate additional noise and light in 
the project area. 

Riparian and Vegetated 
areas 

Direct Impacts: Few vegetative 
species due to highly fluctuating flows 
and laterally moving stream segment 
Short-Term: Damage to vegetation 
downstream of dam from failure. 

Direct Impacts: Increased riparian 
vegetative diversity 
Short-Term: Loss of riparian vegetation. 

Threatened and 
Endangered Species 

Direct Impacts: None 
Short-Term: Damage to species and 
habitat downstream of dam from 
failure. 

Direct Impacts: None; no fish or wildlife 
kills anticipated.  
Short-Term: Temp disturbance to 
project area. 

Fish Direct Impacts: None 
Short-Term: Possible destruction or 
modification of fish habitat in the 
channel downstream. 

Direct Impacts:  None  
Short-Term: Temp disturbance to 
project area. 

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

Direct Impacts: 1.2 acres of wildlife 
habitat impacted 
Short-Term: Temp disturbance to 
project area  
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Effects No Action Rehabilitate Dam 

Cultural/Historic Direct Impacts: None 
Indirect and/or Short-Term: In the 
event of dam failure, the historic dam 
structure would be adversely affected. 

Direct Impacts: Unknown at this time 
Short-Term: Unknown at this time 

Land Use/Rights Direct Impacts: None 
 

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

Recreation Direct Impacts: None 
Indirect and/or Short-Term: Adverse 
effect from dam failure. 

Direct Impacts: None 
Indirect and/or Short-Term: more easily 
to transverse via walking 

Scenic Beauty/ Visual 
Quality/ 
Aesthetics 

Direct Impacts: Site will remain weed 
infested 
Indirect and/or Short-Term: 
Construction site would degrade the 
area temporarily. 

Direct Impacts: Increase beauty, visual 
quality and aesthetics 
Indirect and/or Short-Term: 
Construction site would degrade the 
area temporarily. 

Transportation/ 
Infrastructure 

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

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

4.2. Soil Resources 

Construction impacts would be temporary in nature, and due to the potential for these impacts, all soil 
resources are described in Section 4.2.2, Construction Impacts to Soil Resources. 

4.2.1. Geology, Erosion, and Sedimentation 

4.2.1.1. No Action Alternative 

DIRECT IMPACTS 

The No Action Alternative would have a direct impact on the soil resources in the vicinity of the project.  
Currently, the stream segment adjacent to and directly above the dam rapidly migrates during high flows 
due to the small sediment size of the soil particles.  The current rate of lateral migration of the stream in 
this segment is not typical of properly functioning natural processes.  

INDIRECT IMPACTS 

In the event of a dam failure, this alternative would have an indirect impact on the soils within the Santa 
Clara River drainage downstream; soils would potentially be washed downstream from the high volumes 
of water exiting the diversion structure.  These soils would settle out of the water column in slower 
velocity areas covering existing stream, riparian, and wildlife habitat. 

In the event of a dam failure, scouring in the channel below the dam would occur.  The extent of channel 
scour would be dependent upon the degree of the dam failure.  A complete failure of the dam could result 
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in appreciable erosion of the Santa Clara River channel as well as clearing of the majority of vegetation in 
the flow path immediately downstream. 

4.2.1.2. Rehabilitate Dam Alternative 

DIRECT IMPACTS 

The river soils in the stream segment directly upstream of the dam would be directly impacted by this 
alternative. The reconstruction of the spillway notch would naturally transport sediment in the bottom of 
the river downstream.  Sediment accumulated from behind the dam (5,100 cubic yards) would be moved 
during excavation for placement on the downstream embankment of the dam for structural fill. Grading of 
the stream channel will be necessary.  In order to ensure adequate engineering design of the project 
components, geotechnical investigations will be necessary to ascertain depth to refusal.  Sediment 
samples of the drilling will be sent to a lab to be analyzed for presence and concentration of harmful 
metals due to the presence of a historic smelter just upstream from the dam. Additionally, direct impacts 
to soils would also be associated with re-grading along streambanks in disturbed areas.  Excess sediment 
will be hauled and stockpiled at the sediment stockpile area downstream of the dam.  The stockpile 
location is outside of the 100-year floodplain and will not negatively affect any sensitive habitat. 

Best Management Practices (BMPs) will be implemented during construction to minimize impacts to 
banks.  These practices are listed in Section 4.2.2. Construction Impacts to Soil Resources.  

INDIRECT IMPACTS 

The proposed action would not have an indirect impact on soil or geologic resources. 

4.2.2. Construction Impacts to Soil Resources 

Temporary impacts to soils in the area could occur during construction.  Soils dredged from the large 
deposition area above the dam would be utilized to provide fill for grading purposes.  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. 

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 rip-rap would be placed upstream and downstream of the dam.   

 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. 
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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.  Construction 
impacts to water resources are temporary in nature and are described in Section 4.8, Construction 
Impacts. 

A stream and wetland delineation was performed in November 2013.  The delineation indicates that a 
total of 3.06 acres of wetlands will be impacted as a result of the dam rehabilitation project.  

4.3.1. Hydrology and Water Quality 

During construction an effective Storm Water Pollution Prevention Plan with appropriate BMPs would be 
implemented to avoid and minimize water quality impacts and sedimentation. 

4.3.1.1. No Action Alternative 

DIRECT IMPACTS 

The No Action Alternative does have a direct impact on hydrology and water quality of the Santa Clara 
River.  Existing conditions would remain as they are currently, which is as a well-known problem area.   

The hydrologic condition at the Shem Dam site if left untouched will continue to be extremely dynamic 
affecting both the project area and downstream from the project area.  High flows will continue to deposit 
large amounts of sediment directly upstream from the dam and the channel will continue to rapidly move 
and expand and contract with each event.  Downstream from the dam the channel will continue to incise 
and armor itself. 
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INDIRECT IMPACTS 

In the event of a dam failure, this alternative would have an indirect impact on water quality due to excess 
sediment washing downstream.  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 to the pool area and downstream of the dam on the Santa Clara River would include bed 
and bank erosion to the river channel from gradual erosion until the banks became stabilized over time.  
Local hydrology will be altered each time the channel is modified by either moving laterally or 
downcutting.   

4.3.1.2. Rehabilitate Dam Alternative 

DIRECT IMPACTS 

Constructing a stepped rock chute with two energy dissipaters may provide an overall net benefit in water 
quality in the Santa Clara River at least in the local vicinity by providing for more efficient sediment 
sluicing at the dam structure and thus a more natural sediment transport balance at the site. The water 
quality in the project area is currently listed as “impaired” for exceeding standards for concentrations or 
limitations of boron, selenium, temperature and Total Dissolved Solids (TDS).  Contributors of the non-
point source pollution are listed as natural hillslope erosion, livestock grazing, and recreation. The 
proposed action would not permanently alter the hydrology or water quality of this segment of the Santa 
Clara River. 

During construction activities, water quality of the Santa Clara River could be impacted due to mobilizing 
some 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. 

INDIRECT IMPACTS 

The hydrology at the dam and pool area would be stabilized.  This would be accomplished by engineering 
the site so that it can more effectively transport sediment through the area rather than continually place 
large deposits behind the dam and then during flood events either move them through the system or move 
them laterally at the site which often also results in the channel moving. 
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4.3.2. Water Rights  

4.3.2.1. No Action Alternative 

DIRECT IMPACTS 

The No Action Alternative would not have direct impacts to water rights from the loss of water delivery if 
the dam failed whereas the water delivery infrastructure is not being utilized and there are no future plans 
to rehabilitate it. 

INDIRECT IMPACTS 

In the event of a dam failure, this alternative would have an indirect impact on water rights downstream.  
Excess sediment would travel downstream and potentially damage irrigation delivery system 
infrastructure. 

4.3.2.2. Rehabilitate Dam Alternative 

DIRECT IMPACTS 

This alternative would have no direct impact on water rights. 

INDIRECT IMPACTS 

This alternative would have no indirect impact on water rights. 

4.3.3. Groundwater 

4.3.3.1. No Action Alternative 

DIRECT IMPACTS 

This alternative would have no direct impact to existing groundwater supply and levels.   

INDIRECT IMPACTS 

This alternative would have no indirect impact on groundwater supply or levels. 

4.3.3.2. Rehabilitate Dam Alternative 

DIRECT IMPACTS 

This alternative would have no direct impacts on groundwater. 

INDIRECT IMPACTS 

This alternative would have no indirect impacts on groundwater. 

4.3.4. Floodplains 

The project would need to secure a Floodplain Development Permit from Washington County.   
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4.3.4.1. No Action Alternative 

DIRECT IMPACTS 

The No Action Alternative would result in direct changes to the function of the 100-year floodplain 
downstream of the dam. Impacts downstream to the 100-year floodplain are a result of the channel 
currently actively incising and becoming armored which disconnects the river from the floodplain and 
diminishes proper functioning condition. 

INDIRECT IMPACTS 

The No Action Alternative would potentially result in changes to the function of the existing floodplain in 
the event of dam failure.  Over the short-term, this alternative would likely result in an increased flood 
hazard.  Properties within Santa Clara River floodplain downstream of the dam structure would 
potentially experience high volumes of water exiting the dam structure and dispersing onto the floodplain.   

4.3.4.2. Rehabilitate Dam Alternative 

DIRECT IMPACTS 

Direct impacts would occur to the floodplain in the immediate vicinity of the dam.  Lowering the spillway 
elevation and regrading the channel immediately upstream of the dam would result in a decreased 
floodplain extent during high volume flood events. 

INDIRECT IMPACTS 

Hydraulic modeling was conducted to analyze for impacts to floodplains and the results are documented 
in the Final Conceptual Design Report (Appendix B).  This alternative will likely provide greater 
connectivity to the floodplain both in the project area and downstream resulting in increased sediment 
deposition and improving the overall function of the floodplain. 

4.3.5. Waters of the US and Wetlands 

Waters of the US, including wetlands, have been assessed in accordance with the 1987 USACE Wetlands 
Delineation Manual and 2008 Arid West Region Supplement.  The Wetland and Stream Delineation 
Report (Appendix C) describes the jurisdictional and non-jurisdictional waters of the US and wetlands in 
the project area.   

USACE and the Utah Division of Water Resources will be provided copies of the Joint Application for 
Permit for comment and approval.  USACE NWP 37 specifically addresses the USDA-NRCS EWP 
program activities.  When EWP program recovery efforts require working in “waters of the U.S. and/or 
near navigable waters of the U.S.”, all EWP program activities and any needed mitigation will be 
coordinated with USACE.  All necessary permits must be obtained prior to construction commencement. 
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4.3.5.1. No Action Alternative 

DIRECT IMPACTS 

The No Action Alternative would have no direct impact to waters of the US or wetlands. 

INDIRECT IMPACTS 

The No Action Alternative would likely have an impact to wetlands and waters of the US.  If the dam 
were to fail, sediment would be transported downstream and fill in wetlands altering their current 
function. 

4.3.5.2. Rehabilitate Dam Alternative 

DIRECT IMPACTS 

The excavation of soil from adjacent wetlands and placement of fill associated with the construction of 
the proposed action would directly impact 2.5 acres of jurisdictional waters of the US including wetlands.  
The type of wetland that would be impacted is riverine -open water and riparian wetlands.  All permits 
will be procured prior to construction. As a result of dam rehabilitation, impacted wetlands would be 
returned to a higher functioning level than prior to construction.  By notching the dam, installing step 
pools (energy dissipaters) and glides (chutes), the site will more closely mirror natural conditions. 

INDIRECT IMPACTS 

This alternative would indirectly impact waters of the US or wetlands by mimicking natural conditions 
and therefore move closer to proper functioning condition.  As a result of this transformation, new 
floodplain wetlands may be created downstream of the dam naturally.  Currently, the slope of the stream 
is greater below the dam than above the dam, effectively narrowing the band of riparian wetlands.  The 
stream is more entrenched below the dam which has lowered the water table to the surrounding lands 
effectively lessening the amount of riparian wetlands that currently exists. 

4.3.6. Climate Change 

4.3.6.1. No Action Alternative 

DIRECT 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. 

INDIRECT IMPACTS 

No indirect effects would be anticipated from climate change. 
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4.3.6.2. Rehabilitate Dam Alternative 

DIRECT IMPACTS 

This alternative will have no direct effects on climate change.  

INDIRECT IMPACTS 

This alternative would not be expected to have any effect on climate change. 

4.3.7. Construction Impacts to Water Resources 

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.  

Project design elements, including BMPs, would be used and would be implemented to reduce the 
quantity of sediment flowing downstream and violating any federal or state water quality rules and 
regulations.  The dam rehabilitation would also meet UPDES and Utah antidegradation requirements.  
Construction BMPs that may be utilized 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.  

 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. 
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4.4. Air Quality 

Neither the No Action Alternative nor the Rehabilitate Dam Alternative would have direct or indirect 
impacts to air quality.   

4.4.1. Construction Impacts to Air Quality 

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 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.  Construction BMPs that may be utilized include, but are not limited 
to, 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. 

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

4.5. Plants 

This section describes the impacts of the alternatives on the biological resources in the project area. 

Necessary consultation will be performed as required by Section 7 of the ESA and related USDA-NRCS 
guidelines as a result of ESA listed plants being present adjacent to 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. 

One plant species listed as Endangered by the US Fish and Wildlife Service occurs adjacent to the study 
area.  A request was made to the Utah Natural Heritage Division of Wildlife Resources to provide 
information pertaining to all listed species within the project area.  The only listed plant species within a 
mile of the project area is Shivwits Milkvetch, which is categorized as Endangered.     

4.5.1. Vegetation Communities 

4.5.1.1. No Action Alternative 

DIRECT IMPACTS 

The No Action Alternative would not impact specific vegetation communities. 

INDIRECT IMPACTS 

In the event of dam failure, indirect impacts to specific plant communities would occur generally 
associated with erosion and ground disturbance on the adjacent riparian corridor and floodplain on both 
banks of the river. 

4.5.1.2. Rehabilitate Dam Alternative 

DIRECT IMPACTS 

This alternative would disturb and/or remove 1.3 acres of vegetation on the east and west banks of the 
river, riparian fringe, and adjacent floodplains.  The typical vegetation community within the impacted 
area consists of willows, cottonwoods, Russian olive, wild rose and tamarisk along the banks of the river.  
Vegetation disturbed from construction activities outside of the rehabilitation footprint 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.   
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4.5.2. Endangered and Threatened Species and Species of Concern - Plants 

4.5.2.1. No Action Alternative 

DIRECT IMPACTS 

The No Action Alternative would not impact the threatened or endangered plant species that occur at the 
dam site.   

INDIRECT IMPACTS 

It is unknown if any listed plants occur downstream from the dam within the riparian corridor.  If they 
occur within the floodplain area and within a distance that would be impacted in the event of a dam 
breach then there is potential for harm. 

4.5.2.2. Rehabilitate Dam Alternative 

DIRECT IMPACTS 

Shivwits milk-vetch occurs adjacent to the project area.  The plants are fenced off and will not be 
disturbed during or after construction.  Conservation measures (watering roads within 300 feet of 
documented plants) will be used to reduce fugitive dust if construction activities will be performed during 
the flowering season.  Additionally, a survey will be conducted on areas of the project footprint that have 
the required characteristics for the plant to survive prior to construction.  USDA-NRCS will consult with 
the USFWS regarding potential impacts to Shivwits milk-vetch. 

All other documented ESA listed plant species occurrences in Washington County are greater than 1 mile 
away from the project area. 

INDIRECT IMPACTS 

There are no indirect effects anticipated to threatened or endangered plant species. 

4.5.3. Invasive Plants 

The project area is in a location where invasive plant species, or “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 IMPACTS 

The No Action Alternative would not change the land use or existing dam structure; therefore, this 
alternative would have no direct impacts to invasive plants. 
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INDIRECT IMPACTS 

The dynamic nature of the river, recurring floods and sediment deposition allows natural vegetation little 
time to establish in the upstream reservoir area.  As a result, invasive plants have continued to establish in 
the area and outcompete native vegetation.  This area will continue to be altered over time from flood 
events allowing invasive plants to continue to flourish in this area. 

4.5.3.2. Rehabilitate Dam Alternative 

DIRECT IMPACTS 

This alternative would put the project area at risk for future invasion of noxious weeds.  Construction 
BMPs (listed below) would be implemented to minimize the short-term impacts associated with ground 
disturbance. 

INDIRECT IMPACTS 

Long-term negative impacts will be managed with re-planting, and various methods of weed control.   

4.5.4. Riparian Areas  

4.5.4.1. No Action Alternative 

DIRECT IMPACTS 

The No Action Alternative would directly impact the riparian communities in the project area.  Currently 
there are relatively few vegetative species present due to the rapidly changing nature of the riparian area.  
As a result of the stream moving during flood events, native vegetation has not had time to establish and 
the riparian area is comprised of relatively few tree and shrub species and weeds.  The No Action 
Alternative retains the current altered state of the site. 

INDIRECT IMPACTS 

The No Action Alternative presents a potential for the existing dam to fail, which could have an indirect 
impact on trees within the riparian zone.  In the event of dam failure many trees would be uprooted and 
washed downstream.  

4.5.4.2. Rehabilitate Dam Alternative 

DIRECT IMPACTS 

This alternative would impact 1.5 acres of riparian fringe vegetation along the banks of the river.  Over 
time, the site should move toward greater vegetative diversity and establishment of native species.  
Treatment will call for removal of tamarisk and replanting post construction as well as follow up 
monitoring and invasive species treatment. 
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INDIRECT IMPACTS 

The riparian area upstream and downstream of the dam will be stabilized over time from the 
establishment of a stabilized stream channel and vegetation growth resulting in indirect impacts. 

4.5.5. Construction Impacts to Plants 

ENDANGERED AND THREATENED PLANTS 

Shivwits milk-vetch is located near the county road which will be utilized for ingress/egress.  There is no 
suitable habitat for Shivwits milk-vetch within the project area.  Best Management Practices such as dust 
abatement during construction may need to be utilized to minimize any adverse effects to the listed 
species. 

INVASIVE PLANT SPECIES 

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 invasives 
into the area.  Throughout construction and until vegetation 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. 

RIPARIAN COMMUNITIES 

During construction activities, implementation of construction BMPs would minimize the potential for 
impacts to riparian areas. 

4.6. Animals 

Necessary consultation will be performed as required by Section 7 of the ESA and related USDA-NRCS 
guidelines.  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.   
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4.6.1. Habitat 

4.6.1.1. No Action Alternative 

DIRECT IMPACTS 

The No Action Alternative would not impact fish or wildlife habitat. 

INDIRECT IMPACTS 

In the event of dam failure, indirect impacts to habitat would occur, generally associated with erosion and 
ground disturbance on the east and west banks of the river.  Water quality would also be temporarily 
impaired due to sediment movement in the water column. 

4.6.1.2. Rehabilitate Dam Alternative 

DIRECT IMPACTS 

This alternative would directly impact 1.3 acres of fish habitat and 1.2 acres of wildlife habitat.  Potential 
impacts to habitat areas, such as those riparian vegetative communities along the banks that shade the 
river, would be short-term because project-related disturbance would be during construction only and 
would not change current conditions over the long-term.  Vegetation that is impacted by the project will 
be replanted with native species (see Section 4.6.5, Construction Impacts).  In addition, the proposed 
action would not result in additional habitat fragmentation.  

This alternative would impact small areas of habitat along the east and west banks of the river.  The 
typical vegetation community within the impacted area consists of willows, cottonwoods and tamarisk 
with few native herbs.  These communities (and thus habitat) will be temporarily negatively impacted 
during construction due to removal of vegetation.   

INDIRECT IMPACTS 

Vegetation composition will improve in the project area over the long-term by moving from an early State 
in Transition community to a later seral state community due to replanting efforts and ongoing invasive 
species management. 

4.6.2. Endangered and Threatened Species and Species of Concern 

4.6.2.1. No Action Alternative 

DIRECT IMPACTS 

The No Action Alternative will not affect special status fish species.  Currently, there is no fish passage 
over Shem dam and there are 3 fish passage barriers downstream.  There is approximately 25 feet 
elevation change between the crest of the dam and the water elevation at the base of the dam.  The Upper 
Virgin River Recover Program calls for connectivity in the Santa Clara River to support species survival 
for spawning migration, drifting of newly produced young-of-year fish, and home-range expansion of 
juveniles. 
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Terrestrial listed species are not negatively impacted with the No Action Alternative. 

INDIRECT IMPACTS 

In the event of dam 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. Rehabilitate Dam Alternative 

DIRECT IMPACTS 

This alternative is unlikely to directly impact listed fish species due to the fact that they do not occupy the 
project area.  There are a minimum of three fish passage barriers below Shem Dam which keep listed fish 
from accessing the site.  Any increased levels of suspended sediment instream due to construction will be 
attenuated by the time the water reaches stream segments that are occupied by listed species.   

The project may affect but is not likely to adversely affect the Southwestern Willow Flycatcher due to 
their potential occurrence within or near the project area.  A biological survey was conducted by JBR 
Environmental Consultants, Inc. on January 22, 2014.  The survey revealed that while some vegetative 
habitat exists on the site that may be utilized by the Flycatcher during migration periods, the canopy 
thickness and understory density are not sufficient for nesting.  It is possible that the species may utilize 
the area for occasional foraging on a migratory basis. 

To minimize turbidity and sediment mobilization during dredging and construction, silt curtains would be 
installed around work areas. 

Project components have been developed to enhance opportunities for species in accordance with 
USFWS policy and in conjunction with the Virgin River Recovery Program. 

INDIRECT IMPACTS 

This alternative would provide beneficial indirect impacts to wildlife by stabilizing the stream channel 
and riparian corridor in the dam area. 

4.6.3. Invasive Species 

4.6.3.1. No Action Alternative 

DIRECT IMPACTS 

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

The potential failure of the dam may create fish passage conditions past the dam that would allow 
invasive fish species to inhabit areas upstream that were not previously inhabited.  

4.6.3.2. Rehabilitate Dam Alternative 

DIRECT IMPACTS 

This alternative includes components that increase streambed and streambank stabilization which 
positively impacts fish habitat. These components would be developed in accordance with USFWS policy 
and in conjunction with the Virgin River Recovery Program.   

INDIRECT IMPACTS 

Indirect impacts to invasive fish species would not be anticipated. 

4.6.4. Migratory Birds/Bald and Golden Eagles 

4.6.4.1. No Action Alternative 

DIRECT IMPACTS 

The No Action Alternative would not directly impact migratory birds or bald and golden eagles.  
However, there is a potential for the existing dam 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.  

INDIRECT IMPACTS 

There is a potential for the existing dam 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. Rehabilitate Dam Alternative 

DIRECT IMPACTS 

This alternative would not have a direct impact on migratory birds or bald and golden eagles. 

INDIRECT IMPACTS 

This alternative 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. While some vegetative habitat exists on the site, 
the canopy thickness and understory density are not sufficient for nesting.  It is possible that the area may 
be used for occasional foraging on a migratory basis. 
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4.6.5. Construction Impacts to Aquatic and Terrestrial Animals 

FISH HABITAT 

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

To minimize turbidity and sediment mobilization during dredging and construction, silt curtains would be 
installed around work areas. 

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

MIGRATORY BIRDS, BALD AND GOLDEN EAGLES 

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 Santa Clara River could be impacted due to some 
mobilization 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 

USDA-NRCS guidance states that USDA-NRCS should administer its programs in a way that considers 
environmental quality equal to economic, social, and other factors in decision-making (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.  The impact analysis area for each resource is the 
project area and those properties immediately adjacent to it. 

As part of the public participation process, the 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 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. 
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4.7.1.1. No Action Alternative 

DIRECT IMPACTS 

The No Action Alternative would have no direct impact on the social and economic resources of the area. 

INDIRECT IMPACTS 

In the event of a dam failure, this alternative would have an indirect impact on the properties downstream  

4.7.1.2. Rehabilitate Dam Alternative 

DIRECT IMPACTS 

This alternative poses minimal impacts to social resources. Public facilities and services would be 
minimally impacted during construction. 

The Shivwits Band of Paiutes, a minority population in the project vicinity, is the sole owner of the 
property to be impacted by the Shem Dam project.  The Band, considered a minority population in 
Washington County, is a proponent of the project and has participated in the NEPA process. Therefore, 
this alternative would not have disproportionately high and adverse effects on this minority population per 
Executive Order 12898. 

INDIRECT IMPACTS 

There are no indirect impacts anticipated from this alternative. 

4.7.2. Cultural Resources and Historic Properties 

As per Section 106 of the National Historic Preservation Act (NHPA), consultation has been initiated 
with the Utah SHPO, the Washington County Commission, the Shivwits Band of Paiute Indians of Utah, 
the Paiute Indian Tribe of Utah, the Kaibab Band of Paiute Indians, the Moapa Band of Paiute Indians, 
the Las Vegas Tribe of Paiute Indians, and the Bureau of Indian Affairs. Section 106 sets up a review 
process for Federal undertakings that may adversely affect historic properties. The USDA-NRCS has 
determined that there will be an adverse effect to Shem Dam. Through consultation, the Utah SHPO and 
other consulting parties are asked for concurrence on the determination of site eligibility for the NRHP 
and determination of project effects. 

4.7.2.1. No Action Alternative 

DIRECT IMPACTS 

The No Action Alternative would have no potential direct impacts on cultural resources. 
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INDIRECT IMPACTS 

The No Action Alternative would have a potential indirect impact on cultural resources.  The existing 
dam is severely damaged, and without repair or replacement, the structure could fail during a flood event. 
This would result in an adverse effect to the dam itself and cultural resources upstream and downstream. 

4.7.2.2. Rehabilitate Dam Alternative 

DIRECT IMPACTS 

Table 4-2 below summarizes the eligibility determinations made in the Draft Cultural Resources Report 
and shows direct impacts and management recommendations for each of the sites found in the project 
APE. 

Table 4-2.  Cultural Resources Effect Determination  

Site Type 
NRHP 

Eligibility 
Project Effects Management Recommendations 

Prehistoric habitation site Eligible No effect Area will be avoided 

Historic road Eligible No effect Area will be avoided 

Historic copper smelter Eligible No effect Site will be avoided 

Historic piers Eligible No effect Structures will be avoided 

Historic dam Eligible Adverse effect Mitigation through treatment plan 

INDIRECT IMPACTS 

There are no indirect impacts anticipated to cultural resources under this alternative. 

4.7.3. Hazardous Materials 

4.7.3.1. No Action Alternative 

DIRECT IMPACTS 

The No Action Alternative would have no direct impact on hazardous materials or HTRW sites. 

INDIRECT IMPACTS 

The No Action Alternative would have no indirect impact on hazardous materials or HTRW sites.   

4.7.3.2. Rehabilitate Dam Alternative 

DIRECT IMPACTS 

No sites have been identified in the immediate project vicinity that would be directly impacted by the 
project. 
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INDIRECT IMPACTS 

No sites have been identified in the immediate project vicinity that would be indirectly impacted by the 
project. 

4.7.4. Recreation 

4.7.4.1. No Action Alternative 

DIRECT IMPACTS 

The No Action Alternative would have no direct impact on local recreation. 

INDIRECT IMPACTS 

Without repair or replacement, the existing structure could fail during a flood event, possibly creating 
indirect negative effects on recreational users and the public downstream of the dam. 

4.7.4.2. Rehabilitate Dam Alternative 

DIRECT IMPACTS 

This alternative would have no direct impacts to recreation. 

INDIRECT IMPACTS 

The project area may become more utilized for recreation upon completion as a result of decreased 
presence of invasive vegetation which will provide a site that is more aesthetically pleasing and easier to 
walk. 

4.7.5. Visual Quality, Aesthetics and Scenic Beauty 

4.7.5.1. No Action Alternative 

DIRECT IMPACTS 

The No Action Alternative would not directly alter the aesthetic quality of the dam area. 

INDIRECT IMPACTS 

An extreme event such as dam failure would alter the dam structure itself, as well as the vegetated areas 
on the banks and properties downstream. 

4.7.5.2. Rehabilitate Dam Alternative 

DIRECT IMPACTS 

Short-term moderate visual impacts would occur at staging and laydown areas and temporary 
construction easements. Long-term negative visual impacts to would consist of a change in the dam 
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spillway aesthetics.  Long-term positive impacts may be significant as a result of replanting efforts upon 
construction completion.  

INDIRECT IMPACTS 

There are no indirect impacts anticipated to aesthetics and visual quality. 

4.7.6. Land Use 

4.7.6.1. No Action Alternative 

DIRECT IMPACTS 

The No Action Alternative would not directly impact land use in the project area. 

INDIRECT IMPACTS 

Without repair or replacement, the existing structure could fail during a flood event, possibly creating 
indirect negative effects on land uses downstream.  

4.7.6.2. Rehabilitate Dam Alternative 

DIRECT IMPACTS 

This alternative would not directly impact land use in the project area. 

INDIRECT IMPACTS 

This alternative would not indirectly impact land use in the project area. 

4.7.7. Infrastructure 

4.7.7.1. No Action Alternative 

DIRECT IMPACTS 

The No Action Alternative would not directly impact infrastructure in the project area. 

INDIRECT IMPACTS 

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

DIRECT IMPACTS 

This alternative would have minimal impact on existing infrastructure since both the right and left 
abutments would be retained.  It would not create an overall increase in infrastructure and the proposed 
action would not impact utilities. 

INDIRECT IMPACTS 

This alternative would not directly impact infrastructure in the project area. 

4.7.8. Noise 

4.7.8.1. No Action Alternative 

INDIRECT IMPACTS 

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

INDIRECT IMPACTS 

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

4.7.8.2. Rehabilitate Dam Alternative 

DIRECT IMPACTS 

There are several noise-sensitive receptors (wildlife and humans) in the immediate project area; however, 
the proposed action would have no direct long-term impact on noise-sensitive receptors. 

INDIRECT IMPACTS 

This alternative would not indirectly impact any sensitive noise receptors in the area. 

4.7.9. Construction Impacts to the Human Environment 

CULTURAL RESOURCES 

Construction activities, staging of equipment and materials, and river access may result in temporary 
effects to the cultural resources.  This will be determined upon completion of the cultural resource 
inventory (will be complete in 2014).  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.  

HAZARDOUS MATERIALS 

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. 
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 USDA-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. 

 USDA-NRCS provisions regarding hazardous materials will be included in the event hazardous 
materials are encountered during construction. 

RECREATION 

The project site is on private property owned by the Shivwits Band of Paiutes.  During construction the 
site will be posted with warning signs stating that it is closed for recreation. 

LAND USE AND UTILITIES – EASEMENTS 

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 
or access agreements could be necessary in order to provide access and staging for construction 
equipment and resources.  

Existing infrastructure may be temporarily moved or demolished and rebuilt for the Rehabilitate Dam 
Alternative. 

NOISE 

During construction activities, noise will be generated however there are no dwellings in the local 
vicinity, thus noise should not constitute a nuisance.  Any noise would be temporary in nature.  

4.8. Cumulative Effects 

NO ACTION ALTERNATIVE 

It is possible that there would be detrimental cumulative effects to some of the resources identified from 
implementation of the No Action Alternative because there would be no change to the existing 
environment.  Much of the existing environment is not in proper functioning condition and therefore 
floodplains, wetlands and riparian areas, surface water quality and soils are subject to further degradation.   

Cumulative present and potential foreseeable future effects downstream can add to the effects that have 
taken place in the past.  Sediment deposition from dam failure would likely fill culverts and drainages in 
the valley, potentially creating additional flooding issues which may damage transportation infrastructure. 

4.8.1. Soil Resources 

The Rehabilitate Dam Alternative would not have cumulative or long-term impacts on soil or geologic 
resources. 
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4.8.2. Water Resources 

The Rehabilitate Dam Alternative may have a positive cumulative or long-term impact on water quality 
as a result of sediment moving more efficiently through the system.  

4.8.3. Air Quality 

The Rehabilitate Dam Alternative would not have cumulative or long-term impacts on air quality. 

4.8.4. Plants 

Cumulative impacts to vegetation communities in the project area would be related to increased 
development (unforeseen), human activity, and increased recreational use of stream banks. 

4.8.5. Animals 

Cumulative impacts to migratory birds and bald and golden eagles would be related to habitat loss within 
the riparian zone due to increased development and human activity.  Recreational use of stream banks 
contributes to habitat loss as well. 

Cumulative impacts to fish and their habitat would include potential sediment deposition during 
construction activities from other projects.   

4.8.6. Human Environment 

Exposing hazardous materials that have contaminated the soil in the vicinity during excavation and 
construction is the most likely impact associated with hazardous materials and is common to all projects.  
However, cumulative impacts are based on the net impacts, or those impacts left over after mitigation has 
been applied; therefore, because mitigation is recommended where impacts would occur, no cumulative 
impacts would be anticipated. 

4.9. 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 
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). 

4.9.1. 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 
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resemble the commitments for the action alternatives as a result of damage caused by flood events.  It is 
realistic that some transportation infrastructure would be damaged such as the bridge directly below the 
dam.   

4.9.2. Rehabilitate Dam Alternative 

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, aggregate, and bituminous material) 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 stability of the dam and the stream from a safety 
and an ecological perspective. These benefits generally are anticipated to outweigh the permanent 
commitment of resources. 

4.10. Risk and Uncertainty 

A variety of factors contribute to the potential for dam failure, including the intensity of a storm event, 
construction materials and techniques, and operation and maintenance (O&M) activities.  Shem Dam has 
operated for over 60 years with numerous problems, and therefore there is risk or uncertainty that the dam 
would not continue to operate as intended.  Dams are inherently hazardous structures, but with updated 
design that meets state dam regulations and standards and improved and continued maintenance, it should 
cease to contribute to stream degradation below the site and not be in danger of damaging transportation 
infrastructure in the event of a breach. 

Estimating project costs and benefits involves a certain degree of risk and uncertainty.  Land uses could 
change from existing conditions, as the City of Ivins has grown and development has moved to the 
northwest closer to in the past 50 years.  During the aging dam rehabilitation planning process, decisions 
are made with information that is uncertain including errors in measurements and climatic changes that 
could alter rainfall storm events.  Assumptions made during the planning process are based on the best 
available science, technology and information.  Extended delays between the planning process and 
construction increase the degree of risk and uncertainty.  Estimated project costs are based on computed 
work quantities multiplied by the appropriate unit cost for that type of work.  Unit costs are based on 
current market prices from similar projects.  Costs can be influenced by economic factors that cannot be 
predicted between the planning process and construction that could increase the actual cost and decrease 
the availability of materials. 

Economic benefits from projects are based on material values of floodplain property, infrastructure and 
agricultural land.  Such property is expected to become more valuable in the future but it can be difficult 



USDA-NRCS   Shem Dam Rehabilitation 

Draft EA Page 4-28 January 2014 

to predict future economic conditions.  There is also uncertainty in estimating the social and 
environmental costs associated with each alternative because interested party values, judgments and 
opinions may shift over time. 
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CHAPTER 5.   AGENCY, STAKEHOLDER, AND PUBLIC 
INVOLVEMENT 

5.1. Introduction 

This chapter describes the public and agency coordination efforts for the Shem Dam Rehabilitation 
Project.  The Shem Dam was constructed in 1933 and has been modified over the years to maintain the 
structure and repair damage.  The original purpose of the structure was for flood control, sediment 
retention, and irrigation water delivery.  Since that time, irrigators have ceased using the water delivery 
system associated with the structure.  During the 2011 flood events, flows in the Santa Clara River caused 
severe damage to the dam, compromising its structural integrity.  If the dam fails, large amounts of 
sediment will flow downstream and would likely cause major stream degradation and possible 
transportation infrastructure damage.  The intent of the proposed action is to implement a solution that 
would stabilize the existing dam structure which would directly result in the flood water dissipation, 
sediment retention, and stream morphology intactness. 

Washington County requested financial assistance from the USDA-NRCS to repair flood damage 
incurred in 2011 through Standard Form 424 – Application for Federal Assistance in 2011.  Initial 
coordination was conducted between the USDA-NRCS and Washington County regarding the project 
through the preparation of a DSR.  The DSR documented the eligibility of the damaged structure for 
inclusion in the EWP program.  USDA-NRCS, through the preparation of the DSR, concluded that the 
project was eligible for funding under the EWP program but would require additional analysis under 
NEPA.  Meetings were conducted with the USDA-NRCS, Washington County, and Shivwits Band of 
Paiutes to discuss the project and identify potential concerns relating to the project.  The results of these 
meetings and discussions have been incorporated into this Draft EA. 

5.2. Agency Consultation 

The USFWS and UDWR were invited to comment on the project during the Scoping public comment 
period.  No comments were received from either agency for this project.  Additional coordination will be 
performed with the USFWS and UDWR during the Draft EA public comment period and informal/formal 
Section 7 consultation. 

USDA-NRCS will be coordinating with Utah SHPO regarding the project under formal consultation.  The 
reports prepared for the project describing the results of the literature review and pedestrian survey 
concluded that there are five cultural or historical resources of significant value within the project area 
that are eligible for listing on the National Register of Historic Places.  Section 106 Consultation with 
SHPO will be initiated and the results of this consultation will be documented in the Final EA. 

The Rehabilitate Dam Alternative would require work within jurisdictional waters of the U.S.  A USACE 
Section 404 permit (Nationwide Permit 37 – Emergency Watershed Protection and Rehabilitation) would 
be been obtained by the project Sponsor to complete the dam rehabilitation project. 
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5.3. 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 

September 10, 2013 Scoping Period Open  

September 10, 2013 Scoping Meeting Notice Scoping Notice Mailed 

September 11, 2013 Scoping Meeting Notice Posters sent to public libraries for display 

September 11, 2013 Scoping Meeting Notice Local Newspapers 

September 20, 2013 Scoping Meeting Notice Local Newspapers 

September 24, 2013 Scoping Meeting Public Meeting in St. George, UT 

October 9, 2013 Scoping Period Closed  

October 27, 2013 2nd Scoping Period Open USDA-NRCS Project Website 

November 16, 2013 2nd Scoping Period Closed  

January 29, 2014 
Draft EA Public Comment Period 
Open 

Mailed, published in local newspaper, sent to public 
library, published to USDA-NRCS project website 

February 28, 2014 
Draft EA Public Comment Period 
Close 

 

TBD Final EA Notice of Availability 
Will be mailed, published in local newspapers, sent 
to public library, published to USDA-NRCS project 
website 

TBD Finding of No Significant Impact 
Will be mailed, published in local newspapers, sent 
to public library, published to USDA-NRCS project 
website 

5.4. Public Participation Plan 

The Public Participation Plan dated October 14, 2013 was prepared to provide effective procedures that 
define outreach to the general public, recreationists, local businesses, associations, stakeholders, the 
Shivwits Band of Paiutes which are the only 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. 
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 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. 

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. 

5.4.1. Agency Involvement 

The Shem Dam Rehabilitation Project stems from public and agency meetings and presentations held in 
late fall 2013.  As a result of these efforts, USDA-NRCS, the Shivwits Band of Paiutes, and county and 
local officials used public input to determine the conceptual design of the proposed action.  Together with 
the USDA-NRCS, McMillen, LLC has managed the coordination and public involvement process for the 
project.  The participating agencies are as follows: 

 U.S. Fish and Wildlife Service 

 U.S. Army Corps of Engineers 

 Washington County 

 Utah Division of Wildlife Resources 

 The Shivwits Band of Paiutes 

 

5.5. 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. 
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The original scoping period officially opened on September 10, 2013 and ended on October 9, 2013 for a 
total of 30 days.  The second scoping period opened on October 27, 2013 and ended on November 16, 
2013 for a total of 21 days.  Official comments received during the original and second scoping periods 
are included in Appendix A – Final Shem Dam Rehabilitation Scoping Report. 

5.5.1. Project Scoping Meeting 

A scoping notice was prepared and sent to interested parties and regulatory agencies on September 10, 
2013.  The distribution list, as presented in Section 7.0, was prepared by the USDA-NRCS.  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.  
The public scoping meeting was conducted on September 24, 2013.  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 was one (1) written comment received for the Shem Dam 
Rehabilitation Project during the scoping period. 

5.5.2. 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 
USDA-NRCS during the comment period. 

5.6. Draft EA 

Official comments of the Draft EA will be documented and incorporated into the Final as appropriate. 
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CHAPTER 6.   LIST OF PREPARERS 

6.1. Draft EA Preparers 

Table 6-1 lists the people who participated in the preparation of this Draft EA. 

Table 6-1.  List of Preparers 

Name Title (Years Experience) Education Other 

USDA-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 

Tara Hoffmann Archaeologist (7) 
B.S. – Interdisciplinary Studies 
M.A. - Archaeology 

 

Anthony Beals EWP Resource Conservationist (20) 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  

Sara Haynes Project Engineer (8) B.S. – Civil Engineering  

 
 



USDA-NRCS   Shem Dam Rehabilitation 

Draft EA Page 7-1 January 2014 

CHAPTER 7.   DISTRIBUTION 

A notice of availability for the Draft EA was 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 Resources Conservation Service 
 U.S. Bureau of Reclamation 
 U.S. Forest Service – Dixie National Forest 
 U.S. Fish & Wildlife Service 
 U.S. Army Corps of Engineers 
 U.S. Environmental Protection Agency 

 

7.2. Tribal Government 

 Northwestern Band of Shoshone 
 Shivwits Band of Paiutes 
 Skull Valley Band Confederated Tribes 
 Ute Indian Tribe 

7.3. State Government 

 Congressman Jim Matheson 
 Congressman Rob Bishop 
 Representative Jason Chaffetz 
 Senator Mike Lee 
 Senator Orin Hatch 
 Bureau of Environmental Health Services 
 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 Water Rights 
 Utah Division of Wildlife Resources 
 Utah Division State Land and Forest 
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 Utah Environmental Congress 
 Utah Natural Heritage Program 
 Utah Reclamation Mitigation & Conservation Commission 

 

7.4. Local Government 

 Washington County Bureau of Air Quality 
 Washington County Bureau of Environmental Health Services 
 Washington County Commission 
 Washington County Community Development, Washington County Planner 
 Washington County Engineering Department 
 Washington County Fire Marshal 
 Washington County Government 
 Washington County Health Department 
 Washington County Parks & Recreation 
 Washington County Public Works 
 Washington County Search & Rescue 
 City of Ivins 
 City of St. George 
 City of Hurricane 
 City of Gunlock 
 City of Santa Clara 
 City of Veyo 
 City of Dammeron Valley 
 Community Emergency Response Team (CERT) 

7.5. Organizations 

 Back Country Horsemen 
 Back Country Horsemen of Utah 
 Living Rivers 
 Sierra Club 
 Southwest Utah Back Country Horsemen 
 Sportsman For Habitat, Inc. 
 Utah Council of Trout Unlimited 
 Utah Four Wheel Drive Association 
 Utah National Parks Council 
 Utah Rivers Council 
 Utah Wildlife Federation 
 Western Land Exchange Project 
 Wild Utah Project 

7.6. Businesses  

No local businesses have been identified for distribution. 
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7.7. Private Parties 

The names and addresses of private parties who received notice of the Draft EA 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 Washington County, as the project 
sponsor, are analyzing alternatives to repair damage to the Shem Dam on the Santa Clara River 
that occurred from the late 2010 and early 2011 (2010/2011) flood events. 
 
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 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 Shem Dam was constructed in the 1930’s and has been modified over the years to maintain 
the structure and repair damage.  The original purpose of the structure was for flood control, 
sediment retention and irrigation water delivery.  Since that time, irrigators have ceased using the 
water delivery system associated with the structure.  During the 2010/2011 flood events, flows in 
the Santa Clara River caused severe damage to the dam, compromising its structural integrity.  If 
the dam fails, large amounts of sediment will flow downstream and would likely cause major 
stream degradation and possible transportation infrastructure damage. Dam rehabilitation to some 
degree would directly result in the flood water dissipation, sediment retention, and stream 
morphology intactness. 
 
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 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 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: 
 

 September 10, 2013: Scoping Notice Mailed, Posted to Website, and Scoping Period 
Opened 

 September 11, 2013: Public Notice Published in The Spectrum Newspaper 
 September 20, 2013: Public Notice Published in The Spectrum Newspaper 
 September 24, 2013: Scoping Meeting 
 October 9, 2013: Scoping Period Closed 
 October 27, 2013: Scoping Notice Posted to Website and Scoping Public Comment 

Period Re-opened Due to Partial Government Shutdown 
 November 16, 2013: Scoping Public Comment Period End 

 
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 September 10, 2013 to October 9, 2013.  Due to the partial government 
shutdown and consequent inability of agency personnel to participate in the scoping process, a 
public scoping re-opening was advertised and issued for the period of October 27, 2013 through 
November 16, 2013. 
 
2.3 Scoping Notice 
 
A scoping notice was prepared and sent to interested parties and regulatory agencies on 
September 10, 2013.  The list of recipients was prepared by McMillen with input and direction 
from NRCS, Washington County and the Shivwits Band of Paiutes.  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 
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closure date. A copy of the scoping notice is attached in Appendix A. The scoping notice was 
also posted on the NRCS website. 
 
Two public notices were published in The Spectrum newspaper announcing the project and 
public meeting.  Copies of the newspaper scoping notices are attached in Appendix B. 
 
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 September 24, 2013 from 6:00 PM to 9:00 
PM (MST) at Washington County Public Works in St. George, Utah.  The scoping meeting 
presentation can be found in Appendix D. 
 
There were 12 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 the sign-in sheet located in Appendix C.  
Comment cards handed out at the meeting also provided a blank space to submit written 
comments. 
 
2.5 Scoping Mailing List 
 
The mailing list was prepared by McMillen with input and direction from the NRCS, Washington 
County, and the Shivwits Band of Paiutes to inform the general public and government agencies 
about the scoping process for the project.  A total of 108 mailings were distributed. 
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SECTION 3 
SCOPING COMMENTS 

 
3.0 Scoping Meeting 

 
The combined agency/public scoping meeting was conducted on September 24, 2013 from 
6:00PM to 9:00PM (MST).  There were 12 project personnel attendees and 0 government/public 
attendees at this meeting and there was one (1) written comment submitted. 
 
The following project personnel were in attendance for the public meeting: 
 

Name Organization Title 
Kyle McFee Land Resource Manager Shivwits Band of Paiutes 
Lawrence Snow Land Resource Shivwits Band of Paiutes 
Ron Whitehead Washington County Public Works Director 
Todd Edwards Washington County County Engineer 
Bronson Smart NRCS State Engineer 
Tony Beals NRCS EWP Specialist 
John Nelson NRCS Engineer 
Tara Hoffman NRCS Cultural Resource Specialist 
Steve Meismer Virgin River Program Program Director 
Dan Axness McMillen, LLC Project Manager 
Greg Allington McMillen, LLC  NEPA Specialist 
Kevin Jensen McMillen, LLC EIT 

 
3.1 Written Comments 
 
The scoping period officially opened on September 10, 2013 and ended on October 9, 2013.  The 
scoping public comment period re-opened on October 27, 2013 due to partial government 
shutdown, and ended on November 16, 2013.  Written comments could have been submitted via 
mail, e-mail, facsimile, or comment card. 
 
There was one (1) written scoping comment received from a commenter via comment document 
during the scoping period for the Shem Dam Rehabilitation project.  Written comments and a 
scanned sign-in sheet are presented in Appendix C. 
 
3.2 Comment Categories 
 
Methodology for categorizing and addressing public and agency comments is to separate each of 
the comments into comment categories in order to identify the nature of the comment.  The 
following category was created for scoping purposes and is listed below.  
 

 Fish Passage and Habitat 
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APPENDIX A 
 

SCOPING NOTICE 
 
 
 
 
 
 
 



USDA Natural Resources Conservation Service-Utah 
  Wallace F. Bennett Federal Building 
  125 S. State Street – Room 4010 
  Salt Lake City, UT 84138-1100 
 

September 10, 2013 
 
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 rehabilitating 
Shem Dam (aka Winsor Dam) on the Santa Clara River in 
Washington County, Utah, due to flood damage.  The proposed 
project is located approximately 13 miles northwest of the city 
of St George adjacent to N Gunlock Road.  You are invited to 

attend a public meeting where a wide range of conceptual 
alternatives addressing damage rehabilitation to the Shem Dam 
will be presented and discussed at the meeting. 
 
Scoping Period 

Open: Tuesday, September 10, 2013 

Close: Wednesday, October 9, 2013 
 
  
Scoping Meeting 
When: Tuesday, September 24, 2013 
Time: Formal Presentation: 6 p.m. – 6:45 p.m. 

Informal Open House: 6:45 p.m. –9 p.m. 
Where: Washington County Public works 
 197 East Tabernacle 

St George, Utah 84770 
 

 
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 shemdam@mcmillen-llc.com.  
 
 
……………………………………………………………………………………………………………….. 
 
Environmental Assessment Introduction 

 

The NRCS is proposing to partially fund, through the Emergency Watershed Protection (EWP) program, 
a project to address damage to Shem Dam, and increase public safety downstream from the dam.  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 2011.  The purpose of the project is to assess various 
actions that will lead to a viable solution. 
 

St George 

Shem Dam 

mailto:shemdam@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 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 
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 October 9, 2013. 
 
Please mail your written comments to: 
 
 Shem Dam 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: shemdam@mcmillen-llc.com 
Phone: 208-342-4214 
Fax:  208-342-4216 

After receiving comments by close-of-business on October 9, 2013, 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.nrcs.usda.gov/wps/portal/nrcs/main/ut/programs/planning/ewpp/ or perform an internet search 
for NRCS EWP projects and select the appropriate project 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 public meeting on September 24, 
2013. 
 
Sincerely, 
 
 
 
 

Bronson Smart 
NRCS State Engineer 
 
cc: Tony Beals – NRCS 

Ron Whitehead –Washington County 
Kyle McFee –Shivwits Band of Paiutes  
Dan Axness – McMillen, LLC 

 Greg Allington – McMillen, LLC 

mailto:shemdam@mcmillen-llc.com
http://www.nrcs.usda.gov/wps/portal/nrcs/main/ut/programs/planning/ewpp/
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SCOPING MEETING PRESENTATION 
 
 
 
 
 
 
 



NRCS Shem Dam Rehabilitation 
 Environmental Assessment 

Public Scoping Meeting 
September 24, 2013 



Project Team 

Natural Resources Conservation Service 
(NRCS) 

Lead Funding Agency 

Washington County 
Project Sponsor 

McMillen, LLC 
NEPA Project Manager/Concept Design 



Project Review 

 Dan Axness – McMillen, LLC 
– Concept Design Project Manager 

  
 
 



Shem Dam History 
• Original Diversion Constructed in 1909 
• Designed for  

– Flood Retention 
– Sediment Retention 

• Washed Out Spring of 1932 and was Reconstructed 
• 1955 Flood Destroyed Downstream Side of Crest and Damaged East 

Abutment 
• 1958 Dam Repaired 
• 2011 Structure Damaged by Flood 
  
 
 



Project Vicinity Map 



Project Purpose and Need 

• Address Flood Damage and Dam Stability 
• Meet Utah Dam Safety Regulations and 

Engineering Standards 
 

 



Project Map 
Project Concerns 

     -Dam Capacity       -Sediment Accumulation    -Flood Retention 
 

 
 



Photos 

Shem Dam AKA Winsor Dam 

Downstream of Dam 



Photos 

Water Running Parallel to Structure 

Water Eroding Below Dam Structure  



Photos 

Damage to Structure 

Soil Eroded Behind Structure 



Photos 

Sediment Deposition Upstream of Dam 

Sediment Laden Stream 



Conceptual Project Alternatives 

• No Action 
• Dam Decommissioning 
• Partial Dam Decommissioning 
• Dam Rehabilitation  
• Partial Dam Stabilization 
• Sediment Removal 
• Other Alternatives 



Construction Operations 

• Monday-Friday (Excluding Federal, State, and 
Local Holidays) 

• Preliminary Construction Schedule 
– Start: Summer 2014 
– End: Fall 2014 

 



National Environmental Policy Act 

 Greg Allington – McMillen, LLC 
– NEPA Project Manager 

  
 National Environmental Policy Act (NEPA) of 1969 

(Public Law 91-190) and the Council on Environmental 
Qualities regulations at 40 CFR Parts 1500-1508 

 
  

  
 
  

http://www.nrcs.usda.gov/wps/portal/nrcs/main/ut/programs/
planning/ewpp/ 

http://www.nrcs.usda.gov/wps/portal/nrcs/main/ut/programs/planning/ewpp/�
http://www.nrcs.usda.gov/wps/portal/nrcs/main/ut/programs/planning/ewpp/�


NRCS NEPA 

• Environmental analysis required for major 
federal actions. 

• The NRCS is the funding agency for the dam 
rehabilitation project (65%). 

• The project sponsor provides the remaining 
35% cost-share for the dam rehabilitation 
project. 

 



NEPA Requirements 

• Environmental Assessment (EA) 
– NRCS NEPA requirements 
– Analysis looks at potential impacts to the natural 

and man-made environment 



NEPA Requirements 

• NEPA Process 
– Scoping 

• Express initial concerns and suggest alternatives to be 
considered 

– Draft EA 
• Public review of alternatives and environmental impacts 

– Final EA 
• Proposed alternative published to public 

– Finding of No Significant Impact (FONSI) 
• Project approval by NRCS 



Typical Scoping Concerns 

• Project Purpose and Need 
• Design Alternatives Include 

– A No-Action Alternative 
– Dam Decommissioning  Alternative 
– Action Alternatives 

• Natural Environment 
• Man-made Environment 
• Mitigation 



Scoping Comments 

• Formal comments may be submitted by: 
– Email 
– Written Letter 
– Comment Card 
– Oral 

• Scoping Report: Summarizes issues, 
alternatives and concerns from the public 



Schedule 

• NEPA Environmental Assessment 
– Start: August 2013 
– Public Scoping Comment End: October 9, 2013 
– Draft EA Public Comment: February 2014 
– FONSI: Spring 2014 



NEPA Contact Information 

• Please contact Dan Axness or Greg Allington with 
McMillen with questions and comments: 
 
– Phone: 208-342-4214 

 
– Fax: 208-342-4216 

 
– Email: shemdam@mcmillen-llc.com 

 
– Address: 1401 Shoreline Drive 
     Boise, ID 83702  



Questions 

??? 



Shem Dam 
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SECTION 1  
INTRODUCTION 

 
1.0 Introduction 
  
The Natural Resources Conservation Service (NRCS) - Utah has contracted McMillen, LLC (McMillen) 
to provide engineering services to plan and prepare a concept design for the restoration of Shem (Winsor) 
Dam (hereafter Shem Dam), located in Washington County, 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 
 
Shem Dam is located along the Santa Clara River approximately five miles upstream of the town of Ivins, 
Utah. The dam is situated on the Shivwits Band of Paiutes tribal land, and is downstream of Gunlock 
Dam and Reservoir. The dam was constructed between 1933 and 1935 by the Zion Civilian Conservation 
Corps (CCC) and was intended to divert clean (de-silted) water to the Ivins Canal, which provided water 
to the Ivins Bench community along its 8-mile-long length (WCWCD 2012). The dam was constructed of 
large boulders with a veneer face and concrete cores for stabilization purposes. Features of the dam 
include a large, central spillway and diversion outlet works that once fed irrigation water to the Ivins 
Canal. Much of the veneer has since fallen off the face of the dam, and a large undercutting scour hole has 
formed in the tailwater of the spillway. The undercutting of the spillway poses a threat to the stability of 
the dam, and would put the communities in Shivwits and in Ivins at risk, were the dam to fail.  The 
purpose of the project, therefore, is to restore the dam site by rehabilitating the dam, or to decommission 
the dam and restore the channel, or to implement some combination thereof in order to protect the health 
and safety of downstream communities. 
 
NRCS and the Utah Department of Agriculture and Food (UDAF), as the project sponsor, are analyzing 
alternatives to restore the area surrounding Shem Dam.  The Proposed Alternative consists of a sequence 
of stepped rock chutes and energy dissipators intended to emulate the look of the existing structure while 
improving the overall structural integrity of the project. The overall design of the Proposed Alternative 
includes the following detailed objectives: 
 

1. Repair the left abutment and grout the surfaces of both the left and right abutments. 
2. Demolish the existing spillway; demolish/decommission abandoned Ivins Canal irrigation 

outlet works. 
3. Construct a riprap-lined stilling basin just downstream of the existing spillway. 
4. Construct stepped rock chute just upstream of new stilling basin. 
5. Regrade channel upstream of rock chute; excavate sediment pool to required depth 
6. Construct a second energy dissipation stilling basin upstream of channel regrade, followed by 

a second stepped rock chute. 
7. Line new channel with properly sized riprap and revegetate banks. 
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1.2 Scope 
 
McMillen was contracted to provide the following scope of services for the project:  

 Prepare an Environmental Assessment to include the completion of the necessary environmental 
and economic impact analyses per NEPA requirements. 

 Develop the following Shem Dam Restoration alternatives in accordance with the Emergency 
Watershed Protection 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 Shem Dam location. 
 

Table 1-1. Shem Dam Site Information 
 

Item Information 

Existing Dam Centerline Length 370 ft 

Existing Spillway Elevation 3250 ft 

Location 
37.1922 North Latitude 
113.7698 West Longitude 

County Washington 

Nearest Towns Shivwits, UT and Ivins, UT 

 
1.4 Alternative Descriptions 
 
The following section includes descriptions of the alternatives selected for detailed study, as well as 
descriptions of those alternatives that were considered, but eventually eliminated from consideration for 
further study 
 
1.4.1 Alternative 1— Controlled Breach with Channel Regrade  
 
This alternative would demolish the existing spillway notch, repair the left abutment to mimic the right 
abutment, and add reinforcement to both abutments for structural stability. Sediment behind the dam 
would be excavated in order to regrade a channel upstream at 3%. The channel and banks would be lined 
for protection and an energy dissipation basin would be added to the bottom of the regraded reach (near 
the existing dam). The channel would be reoriented in order to be more perpendicular to the abutments.  
 
1.4.2 Alternative 2—Stepped Rock Chute with Energy Dissipator  
 
This alternative would demolish the existing spillway and excavate sediment behind the dam to 
approximately 8’ of depth. Repairs would be made to the left abutment to make it vertical, mimicking the 
right abutment. Reinforcement would be applied to the right abutment to stabilize it. A stepped rock chute 
would be added in the place of the existing spillway. The top of the chute would be approximately 8’ 
below the existing spillway crest. The pool behind the dam would be excavated as necessary, and the 
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channel would be lined and regraded at 2.5% for approximately 350 upstream of the existing spillway. 
The channel approach would be reoriented in order to make the channel more perpendicular to the 
structures. A rock-reinforced energy dissipator would be added to the bottom of the chute.  
 
1.4.3 Alternative 3— Stepped Rock Chute Sequence with Energy Dissipator 
 
This alternative is similar in design to Alternative 2 described above, except it includes two stepped rock 
chutes and two energy dissipation basins. This alternative would demolish the existing spillway and 
excavate sediment behind the dam to approximately 12’ of depth. Repairs would be made to the left 
abutment to make it vertical, mimicking the right abutment. Reinforcement would be applied to the right 
abutment to stabilize it. A stepped rock chute would be added in the place of the existing spillway. The 
top of the chute would be approximately 12’ below the existing spillway crest. The pool behind the dam 
would be excavated as necessary, and the channel would be lined and regraded at 1.0% for approximately 
65 feet upstream of the existing spillway. At that location a second energy dissipation basin would be 
constructed, followed by a second stepped rock chute. Beyond this second stepped rock chute the channel 
would be lined and regraded at 2.0% for approximately 100 feet.  Each rock chute would drop 
approximately 12 feet into each energy dissipation basin. The channel approach would be reoriented in 
order to make the channel more perpendicular to the existing abutments.  
 
1.4.4 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. 
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Table 1-2. Alternatives Considered but Eliminated from Further Study 
 

Alternative Description Advantages Disadvantages 

Sheet Pile Wier 

Remove the existing spillway and excavate 
sediment to 15’ of depth; repair left abutment and 
reinforce right abutment; regrade channel 
upstream at 1.5% and reorient approach to make 
more perpendicular; add a sheet pile weir to the 
middle section of the dam with crest 15’ below 
existing; add a rock reinforced plunge pool 

This alternative would retain both abutments, which is beneficial for cultural 
and historical reasons. 

This alternative would provide no fish passage, and it could be prohibitively 
expensive in order to ensure structural stability. It may be detrimental to aesthetics 
as well.  

Complete 
Decommissioning and 
Channel Regrading 

Demolish existing dam in its entirety; excavate 
sediment behind dam; regrade channel upstream 
and downstream to catch existing ground at 2%; 
add stabilization features such as riffle-pool 
sequences, barbs, etc., in order to dissipate energy. 

This alternative may allow fish passage and could be affordable. It would 
restore fish and wildlife habitat and it would reestablish a natural 
environment.  

Shem Dam is an historic structure and desire to retain at least part of the structure 
has been expressed. 

Downstream Grade 
Control with Natural 
Erosion 

Remove the spillway notch and stabilize the 
abutments for structural stability; stabilize 
downstream of existing dam with riprap apron and 
bank protection; allow river to headcut into 
sediment pool and carve a natural channel; 
coordinate operation of Gunlock Dam to convey 
sediment downstream.  

Because of the natural headcutting into the sediment pool, construction costs 
for this alternative would be lower. This alternative may also allow fish 
passage. It would restore fish and wildlife habitat and it would reestablish a 
natural environment.  

Transport of sediment from natural headcutting into the sediment pool could 
potentially create downstream water quality issues, particularly if the sediment is 
contaminated. 

Rehabilitate Dam, 
Excavate Sediment and 
Divert Water for 
Municipal/Agricultural 
Use 

Rehabilitate dam to ensure structural stability; 
excavate sediment pool to provide water storage; 
construct new diversion works and rehabilitate 
Ivins Canal for provision of municipal and 
agricultural water. 

Water storage could benefit local agriculture and could protect against 
downstream flooding to some extent. 

This alternative may lead to water quality and habitat issues downstream of the 
dam, particularly if flows were diverted during period of low flow. Several 
existing water rights at the dam have been transferred over to instream flow 
allocations in order to enhance habitat for the Virgin spinedace.  
 
This alternative would provide no fish passage, and may be prohibitively 
expensive to build conveyance works (e.g. pipes, canals, outlet works, fish 
screens, etc.). 

Rehabilitate Dam and 
Raise Crest for 
Hydropower Installation 

Rehabilitate dam to ensure structural stability; 
raise the dam crest height in order to provide more 
hydraulic head; excavate sediment pool for flood 
and hydropower storage; install penstocks and 
turbines to run hydropower. 

Hydropower could supply enough energy to power a handful of homes. 
Also, an excavated pool would provide some flood storage. 

The benefit/cost ratio for such a project is probably less than unity. Furthermore, 
the alternative would provide no fish passage. Finally, the aesthetics of the site 
might be compromised by the required hydropower appurtenances. 
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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 
 
Shem Dam is approximately 25 feet tall and includes a 62-foot long notched spillway that extends 
approximately 15 feet in the direction of flow. The abutments on either side of the spillway rise 15 feet 
above the spillway crest, with the left abutment extending roughly 100 feet to the east, and the right 
abutment extending nearly 200 feet to the west. The dam was designed to back up and divert water into 
the now-defunct Ivins Canal. Since its construction in the 1930s, the reservoir behind Shem Dam has 
filled in with fine sediment and flow over the spillway has severely undercut the toe of the dam. 
 
This section describes the surface water resource in the project area, and includes a hydrologic analysis of 
the watershed, as well as discussions of surface water quality, the existing water rights in the project area, 
and sedimentation. 
 
2.1.1 Surface Water Flow 
 
The Santa Clara River Watershed is partly located in the Dixie National Forest in the southwest corner of 
Utah. The watershed drains areas of the Bull Valley Mountains to the west, the Pine Valley Mountains to 
the east, the Beaver Dam Mountains to the southwest, and the Red Mountains to the southeast. Table 2-1 
gives important basin characteristics of the Santa Clara River Watershed above Shem Dam. Surface 
waters of the Santa Clara River originate across a 378 mi2 basin that straddles the Basin and Range 
Province and the Colorado Plateau Province. Watershed vegetation is characterized by mixed conifer 
forests, aspen, muhly, needlegrass, timothy, dandelion, clover, cinquefoil, yarrow, fleabane, snowberry, 
and serviceberry.  
 
Hayden and Willis (2011) estimate an average daily flow through the Santa Clara River “just west” of the 
St. George quadrangle of 20 cfs. For comparison, the average daily flow rate is 22 cfs based on 30 years 
of gage data collected at USGS gaging station 09410100 downstream of Shem Dam. These flows are 
regulated by Gunlock Dam, which is located a little over five miles upstream.  

 
Table 2-1. Basin Characteristics of the Santa Clara River Watershed above Shem Dam 

 
Basin Parameter Value 
Area (sq. mi.) 378 
Mean Basin Elevation (ft) 5,730 
Mean Annual Precipitation (in.) 18.1 
Average Basin Slope (%) 26.4 
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The average peak annual flow rate for the Santa Clara River near Shem Dam is 666 cfs, based on a 29-
year period of record at USGS gaging station 09410100. This record began in 1973, three years after 
Gunlock Dam had been completed. Therefore, the record represents regulated flows in the Santa Clara 
River. Average daily flows in the Santa Clara River are provided in Figure 2-1 by month. From the figure, 
the hydrograph appears unimodal, with one peak occurring in the early spring. This is consistent with the 
mean basin elevation of 5,730 feet, which is probably not high enough to develop a deep snowpack that 
would melt in the later spring and early summer. 
 

 
Figure 2-1. Flow Rates along the Santa Clara River by Month 

 
Peak discharges above Shem Dam were estimated using the HEC-SSP program (USACE 2010) for the 
years 1970 through 2012 using data obtained from USGS gaging station 09409880. This gaging station is 
located above Gunlock Dam and records the unregulated flow of the Santa Clara River into Gunlock 
Reservoir. This dataset was used because it assumes, conservatively, that Gunlock Reservoir is 
completely full at the time of the flood event of interest, and therefore that all flows above Gunlock Dam 
are routed directly to the Shem Dam site. 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 2-2 for the 2-, 25-, 50-, and 100-yr events.  
 

Table 2-2. Peak Discharges for Various Return Periods,  
Estimated Using HEC-SSP 

 
Statistic Discharge (cfs) 
2-Yr 405 
25-Yr 2,737 
100-Yr 4,675 

 
Due to the interest expressed regarding passage of Virgin spinedace (Lepidomeda mollispinus) past the 
Shem Dam site, flow rates during the spawning season were investigated. As noted in Lentsch et al. 
(2000), the months of spawning for Virgin spinedace run from April through June. Average monthly 
discharges for these months are provided in Table 2-3 below. 
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Table 2-3. Mean Monthly Discharge at Shem Dam (from USGS Gage 09410100) 
 

Month 
Mean Monthly Discharge 

(cfs) 
April 44 
May 38 
June 34 

 
2.1.2 Surface Water Quality 
 
The Santa Clara River, from the confluence with the Virgin River to Gunlock Reservoir, is listed on 
Utah’s 303(d) listing for temperature and boron, with the former contaminant having a low TMDL 
priority, and the latter a medium TMDL priority (UDWQ 2008). The reach is also listed as impaired due 
to selenium and total dissolved solids (TDS) by the EPA. The EPA also notes the use groups affected by 
these impairments, and the possible causes of the impairments (EPA 2010). These impairments are listed 
in Table 2-6 below, along with the probable sources of the impairment and the use groups affected by 
them. Natural hillslope erosion, livestock grazing, and dispersed recreational use have also been identified 
as potential sources of contaminant loading in the reach (Tetra Tech 2004). As a result, the following 
BMPs have been recommended for the reach: 
 

 Grazing Management: Exclude livestock from grazing adjacent to the river, offsite watering, 
prescribed grazing 

 Fencing: Exclude livestock from grazing adjacent to the river 
 Silt Fencing: Control erosion during construction projects 

 
Table 2-6. Water Quality Impairments of the Shem Dam  

Reach of the Santa Clara River, UT (EPA 2010) 
Cause of Impairment Probable Source Designated Uses 

Boron Unknown Agricultural 

Selenium 
Agriculture, Industrial Point Sources, 
Natural Sources, and Urban Runoff 

Warm Water Aquatic Life 

Water Temperature Unknown Warm Water Aquatic Life 
Total Dissolved Solids 
(TDS) 

Agriculture, Industrial Point Sources, 
Natural Sources, and Urban Runoff 

Agricultural 

 
2.1.3 Surface Water Rights 
 
Several water rights exist on the Santa Clara River near the project location. A list of the existing water 
rights at Shem Dam is provided in Table 2-7. 
 

Table 2-7. Surface Water Rights on the Green River near the Project Location 

Name of Water Right 
Owner 

Water 
Right 
Number

Flow 
(cfs) 

Notes 

Shivwits Band of Paiute 81-2425 0.138 Irrigation of approximately 17 acres. 

Shivwits Band of Paiute 81-2313 1.242 Irrigation of approximately 66.5 acres. 

Utah Division of Wildlife 
Resources 

81-4920 3.0 
Instream flow provision for the Virgin Spinedace 
based on the Santa Clara Project Agreement and a 
Conservation Agreement with the State of Utah 
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Name of Water Right 
Owner 

Water 
Right 
Number

Flow 
(cfs) 

Notes 

Division of Wildlife Resources 
Wildlife Resources 

Ivins Irrigation Company 81-77 1.38 
Original use was irrigation; use has since changed to 
instream.  

Ivins Irrigation Company 81-7 14.9 
Original use was irrigation; use has since changed to 
instream. 

NOTE: Data obtained from Utah Division of Water Rights, available at 
http://www.waterrights.utah.gov/. Data accessed 11/20/2013. 

2.1.4 Flooding 
 
The area surrounding the Santa Clara River is prone to hazardous flood events that have in the past caused 
damage to property and infrastructure, and that have posed a risk to public health and safety. Flooding of 
the Santa Clara River occurred in 2005, and again in 2013, which collectively led to hundreds of millions 
of dollars in damage. Due to the hydrology of the region, the river sometimes sees extremely high flows 
compared with its 20 cfs average daily flow. FEMA Flood Insurance Rate Maps (FIRMs) are provided in 
Appendix B, and indicate the expected extent of flooding in the area due to the 100-year flow. Also, 
moderately to highly erodible soils in the area increase the possibility of flood flows carrying debris, and 
can directly impact infrastructure by undercutting roads, breaching levees, and so on. This increases the 
hazard potential due to flooding in the area. 
 
2.1.5 Sediment Transport 
 
Although no quantitative dataset has been found regarding the sediment transport characteristics of the 
Santa Clara River downstream of Shem Dam, anecdotal evidence suggests that the river is “sediment-
starved” below the structure. The Santa Clara’s long profile, depicted in Figure 2-2, bears this out, 
showing a slope break below the dam. The slope below the dam is twice that of the far upstream reaches. 
Because stream power is a linear function of slope, the stream power below the dam is twice that above 
the dam. This situation is indicative of downcutting, which leads to channel armoring and incision. A 
field investigation of the area below the dam was conducted in November, 2013 in order to assess the 
sediment characteristics below the dam. Observations made during this field visit indicate that the 
sediment below the dam is poorly sorted, with large areas composed of mainly large cobbles and 
boulders, and other areas composed of mainly silts and sands. Cobbles and boulders below the dam are 
likely the results of both downstream erosion and exposure of alluvial deposits and the contributions from 
the dam itself as it has deteriorated over the years. The silt and sand components downstream of the dam 
are due in part to the transport of finer material over the dam itself, as well as contributions from 
downstream bank and hillslope erosion processes. Downstream armoring could affect Virgin spinedace 
habitat, as it is thought that they broadcast spawn over gravel substrate (Cavendish 2001). In the reach 
immediately below Shem Dam, an absence of gravel substrate is apparent. In contrast, just upstream of 
the dam at Motoqua Wash, a pebble count was conducted during the November, 2013 field visit. Results 
indicated a D50 at the mouth of the wash of 15 mm (~0.6 inches), which corresponds with the medium 
gravel size class of the sedimentological scale (Vanoni 2006). Another pebble count was conducted 
approximately 1.3 river miles upstream of the dam and presumably outside the influence of the dam. At 
this location, the measured D50 of the substrate was 63 mm (~2.5 inches), which corresponds with the 
very coarse gravel/small cobble size class. Thus, in both cases upstream of the dam, the grain size 
distribution was dominated by particles that may be more conducive to spinedace habitat. This suggests 
that the presence of the dam limits habitat below the dam by trapping sediment otherwise beneficial to 
spawning fish. 
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Figure 2-2. Long Profile of Santa Clara River near Shem Dam Showing Slope Breaks 

 
2.1.6 Design Decisions—Surface Water 
 
Due to the concern for Virgin spinedace habitat in the reach encompassing the project area, it is important 
that surface water flows be maintained or enhanced through the project design. Furthermore, flow rates 
should not be diminished so that downstream water rights can be maintained. 
 
Project stakeholders have expressed concern that the project alternatives, depending on the design, could 
exacerbate downstream water quality issues due to potentially high levels of TDS. In order to prevent 
potential rises in TDS during construction, construction activities should be conducted “in the dry” in 
order to minimize entrainment of sediment in disturbed areas. Additionally, BMPs should be employed 
throughout all phases of construction in order to mitigate for potential impacts to environmental quality. 
Finally, in the case that dam decommissioning is chosen as the proposed alternative, it is recommended 
that mechanized removal or stabilization of the reservoir sediment be chosen over river erosion (ASCE 
1997), due to the implications to downstream water quality.  
 
Because the flow characteristics of the Santa Clara River are so variable, flooding is expected within the 
basin. In an effort to curb this flooding, however, the project alternatives will strive to attenuate flood 
waves either by providing storage or roughness. Storage can be achieved by excavating a storage pool 
behind the dam, while roughness can be added by reconnecting the river with a vegetated floodplain. 
 
It is recommended that the project design improve upon the flow-through characteristics at the site for 
certain sediment classes in order to provide more suitable spawning habitat for Virgin spinedace (and 
other species) downstream of the existing dam.  
 
Design decisions regarding surface water flow are further investigated in Section 3—Hydraulic Analyses. 
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2.2 Ground Water 
 
Although Shem Dam affects primarily surface water of the Santa Clara River, because the river is 
hydraulically connected to the underlying water table, changes to surface water initiated by the dam will 
effect changes in the ground water below. The following section describes ground water within the 
project area and beyond. 
 
2.2.1 Ground Water Flow 
 
The area surrounding Shem Dam is underlain with the Navajo aquifer system, which itself is a 
combination of water-bearing parts of the Navajo Sandstone and the Kayenta Formation. Within the 
Shem Dam project area, the Navajo Sandstone overlays the Kayenta Formation. The Navajo aquifer is 
between 400 and 2,400 feet thick, and consists of well-sorted, fine grained sandstone, siltstone, and silty 
mudstone. Most of the municipal water in southwestern Utah is provided by the Navajo aquifer system. 
Development of the aquifer has led to withdrawals of ground water that have in the past exceeded the 
amount of recharge entering the aquifer, such that total water storage in the system has declined. Another 
major source of loss from the aquifer is infiltration out of the system and into perennial streams during the 
receding limb of the hydrograph. However, according to Hurlow (1998), the Santa Clara River may be the 
primary source of recharge in the area, other than precipitation. Recharge through the Santa Clara River 
presumably occurs around the peak of the hydrograph. Hydraulic conductivities at a site just upstream of 
Shem Dam were estimated using a three-dimensional ground water flow model to be 0.3 feet per day in 
the east-west direction, and 1.0 feet per day in the north-south direction.   
 
2.2.2 Ground Water Quality 
 
Ground water at the project location is presumed to be of at least moderate quality, due to the fact that 
there are no sites in Washington County found on the National Priorities List (NPL), nor are there any 
Corrective Action Superfund Sites nearby. Although the Santa Clara River is listed on the Utah State 
303(d) list for several contaminants, Santa Clara River recharge of the Navajo aquifer system is 
considered so slight in comparison to overall ground water flow and basin-wide recharge (less than 0.5% 
of total ground water flow [Cordova et al. 1972]), that total dilution of these contaminants is expected 
within the aquifer. Furthermore, due to the current paucity of drinking water wells in the project area, no 
population is expected to be at risk due to any ground water contamination that may occur.  
 
Cordova et al. (1972) found that dissolved solids concentrations within the Santa Clara River between 
Gunlock and Santa Clara are generally low (i.e. below 1000 mg/L). However, across the Virgin River 
basin as a whole, ground water quality standards have on occasion not been met for various salts and 
other dissolved solids, heavy metals, and organic compounds, as well as for temperature, taste, odor, 
acidity, and hardness (SUWA 1993). Nevertheless, no evidence of water quality issues could be found for 
the area immediately encompassing the project site. 
 
2.2.3 Ground Water Rights 
 
Only one provisional well is located within the project area. The well is situated on the left overbank of 
the river, approximately ½ mile upstream of the dam. The intended use of the well is not known, but the 
likelihood of potable end uses is small given the fact that no residences are located within a mile of the 
site. Other than this well, no other wells exist within the Shem Dam project area, and no other wells exist 
within a mile of the dam (UDWR 2013). However, other sites do exist downstream, particularly in the 
Kayenta development northwest of Ivins, where many of the wells are used for geothermal heat 
exchangers, as well as for irrigation, stockwater, and domestic uses. 
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2.2.4 Design Decisions—Ground Water 
 
Because of the existing ground water rights in the project vicinity, 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. 
 
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, soils, and bank erosion. 
 
2.3.1 General Geologic Setting 
 
Shem Dam is located along the eastern boundary of the Basin and Range Province, and is adjacent to the 
Colorado Plateau Province in southwest Utah. The river centerline follows the Gunlock Fault at the 
project location, with the Shivwits Syncline to the west and the Santa Clara Bench to the east. The river 
bed is composed of stratified, poorly to moderately sorted clay, silt, sand, gravel and boulder deposits 
within the project area. Stream banks include similar alluvial deposits up to 10 feet above the channel 
bed, as well as colluvial deposits from side slopes. The river is underlain primarily with the Petrified 
Forest Member, which includes bentonitic shale, mudstone, siltsone, and claystone, as well as brightly 
colored fossilized wood. 
 
Geologic hazards in the area include flooding, expandable, soluble and collapsible rock and soil, 
earthquakes, slope failures (e.g. rock falls and landslides), volcanic eruptions, and radon exposure.  
 
A high hazard in the area is the preponderance of soluble and collapsible rock and soil, which have 
contributed to cracked foundations and walls and other structural, architectural and landscape damage in 
the region (Lund et al. 2008). 
 
Earthquakes as large as M 6.5-7 could occur in the St. George-Hurricane area, according to Stenner et al. 
(1999); however, this is not necessarily indicative of the Gunlock Fault, but represents the capacity of the 
neighboring, larger Hurricane Fault. The Gunlock Fault is a normal fault (UGS 2013), which are typically 
geologically young, and therefore still capable of producing earthquakes. The Gunlock Fault is therefore 
considered an active fault and a geologic hazard. 
 
Although slope failures do occur in the region, they are not anticipated in the project area, nor is there any 
evidence of recent rock falls or landslides near the dam. Slope failures are therefore considered nominal 
hazards. 
 
2.3.2 Soils 
 
Soils in and around the project area were obtained from the NRCS Soil Data Mart, and are summarized in 
Figure 2-3 below. The figure also shows an area to the southwest of the project site which that contains 
expansive soil or rock. However, this area is far enough outside the project footprint to not pose any hazrd 
to the project. The majority of soils found in the project area are class FA, which are sandy fluvaquents 
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and torrifluvents, with a small fraction of riverwash. These are poorly to well drained soils composed of 
sandy alluvium derived from limestone, sandstone and shale. These soils are rated as hydric, and therefore 
may indicate the presence of wetlands. The erodibilities of the soils in the project area are mostly 
moderate, based on the erosion factors provided in Table 2-8 below. The table also provides the hazard of 
erosion on roads and trails in the project area. From the table, most of the soil classes represent slight to 
moderate hazards of erosion on roads and trails due to overland sheet flow. In the case of soil class RE, 
however, the hazard is severe. It is important to note that this soil class is adjacent to the right abutment of 
the existing dam, and just upstream and downstream along the right bank.    
 

Table 2-8. Project Area Soils and Their Erosion Potential 

Soil 
Symbol 

Erosion 
Factor, Kw 
(top layer) 

Hazard of Erosion 
on Roads and 

Trails 
BB - Not Rated 

CFD 0.10 Moderate 
EB 0.24 Not Rated 
FA 0.17 Slight 
LeB 0.37 Slight 
PED 0.20 – 0.37 Slight-Moderate 
PoD 0.17 Moderate 
RE 0.10 Severe 
RP - Not Rated 
SY - Not Rated 
Tc 0.28 Moderate 

VPD 0.15 Slight 
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Figure 2-3. Soils Classes Found in and around the Project Area 
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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 
shale. Thompson and Hardy (2003) indicate that the reach between the Shivwits Reservation and Shem 
Dam has poor bank stability. 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.  
 
2.3.4 Design Decisions—Geology 
 
The restoration alternatives will incorporate features to minimize bank erosion downstream of the existing 
dam. This will include revegetation of disturbed areas and lowering the stream power of the river as much 
as practicable. 
 
Due to the proximity of the Gunlock Fault to the project, every effort will be made to ensure the structural 
and seismic stability of the design. Because all three alternatives examined would retain the left and right 
abutments, stability measures would be applied to these components (e.g. masonry veneer; doweling) in 
all three cases.  
 
Provided that the depth to bedrock is reasonable, sheet pile cutoff walls will be driven and anchored to 
bedrock for the alternatives. 
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SECTION 3  
HYDRAULIC ANALYSES 

 
3.0 Introduction 
 
The following section discusses the hydraulics at and around Shem Dam under the conditions of the three 
alternatives investigated for this project.  
 
This section outlines the model approach adopted to analyze the hydraulics at and around the dam, and 
discusses several areas of concern, including:  
 

 downstream flooding 
 structural stability 
 upstream fish passage 

 
3.1 Modeling Approach 
 
The following section describes the modeling approach undertaken to simulate the hydraulic response of 
the system under design conditions. Specifically, the section discusses the choice of the model, and the 
efforts undertaken to simulate conditions representative of the three alternatives under investigation.  
 
3.1.1 2D Hydrodynamic Modeling  
 
Due to the flow constriction and expansion at the dam under each of the alternatives, the hydraulics at and 
around the 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 
project for each of the alternatives.  
 
Each alternative was modeled by using the CAD surfaces developed for the drawing sheets as the model 
topographies. The element size of the mesh was set to between 5 and 10 feet, depending on the flow 
scenario being simulated. Manning’s n values were set to 0.04 across the model, and a no-slip condition 
was applied in order to solve the St. Venant equations.  
 
The model was run beginning with a low-flow condition of 44 cfs, which corresponds with the average 
flow for April, which is the spawning month with the highest average flow. The model was then run with 
a high-flow condition of 11,000 cfs, which is the structure design flow on the Santa Clara River at Shem 
Dam. The downstream boundary condition was assigned the slope at normal flow (1.8%), and was 
calculated by regressing bed elevation onto thalweg station (see Figure 2-2).  
 
3.1.2 Energy Dissipation Basin Design  
 
The design method for the riprap energy dissipation basin for Alternatives 1 through 3 was provided by 
FHA (2006). The method was developed in a spreadsheet program and simulated with the 100-year event.  
  
3.2 Model Results 
 
The following section provides results of the model related to downstream flooding, the structural 
stability of the dam, and upstream fish passage. 
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3.2.1 Downstream Flooding 
 
Water depths during the 100-year flow event were compared across all alternatives. Results indicate very 
little difference in downstream flooding from one alternative to the next. As an example, Figure 3-1 
provides depth results for Alternatives 1 and 2 downstream of the dam. From the figure, the mean depth 
below the dam is slightly greater for Alternative 1 than it is for Alternative 2. This may be due to the 
slightly deeper energy dissipator for Alternative 1 and its location further downstream. However, beyond 
the immediate downstream vicinity of the dam these differences even out and can be considered 
negligible. Similar results were obtained for Alternative 3.  
 

 
Figure 3-1. Comparison of 100-Year Downstream Water Depths for Alternatives 1 and 2 

 
3.2.2 Structural Stability 
 
The structural stability of the alternatives is based on the tractive force on the bed during the 100-year 
flow and the capacity of the bed particles (boulders in this case) to resist those tractive forces. Table 3-1 
presents results for each of the alternatives in terms of the maximum D50 and the mean D50 particle sizes 
required for stability. From the table, Alternative 1 generally requires the smaller rock, followed by 
Alternative 2 and then Alternative 3. The maximum D50 sizes indicated are required in the primary 
energy dissipation basin downstream of the existing spillway. In the case of Alternative 1, slightly higher 
grain sizes are needed at the riffles. Finally, for Alternative 3, slightly higher grain sizes are needed in the 
first chute and energy dissipation basin. It is assumed that all of the grain sizes given in Table 3-1 can be 
locally sourced. 
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Table 3-1. Comparison of D50 Particles Sizes Required for Stability 
Alternative Maximum D50 (ft) Mean D50 (ft) 
Alt 1: Controlled Breach 5.6 0.8 
Alt 2: Rock Chute 6.0 1.4 
Alt 3: Rock Chute Sequence 7.1 1.9 

 
3.2.3 Upstream Fish Passage 
 
In an effort to reduce or eliminate the threats that would warrant federal listing of the Virgin spinedace 
(Lepidomeda mollispinus) under the Endangered Species Act (ESA), a Conservation Agreement was 
drawn up in 1995, and amended in 2000, which outlined voluntary approaches to habitat enhancement 
and instream flow allocation for the species (Lentsch et al. 2000). The area surrounding Shem Dam was 
identified in the agreement as an area of historic habitat for the Virgin spinedace, and therefore was 
designated a priority area for the re-establishment of suitable flows for the species. Since that time, flows 
have been allocated to the Santa Clara River from Gunlock Reservoir and water rights have been leases 
from the Shivwits Tribe in order to provide instream flows. 
 
Virgin spinedace are found in clear, cool, swift streams with interspersed pools, runs and riffles. They are 
often noted near refugia, such as boulders or debris, and they are known to spawn from April through 
June. Although it has been noted that Virgin spinedace appear to prefer lower velocities (10 cm/s), 
definitive data regarding burst speeds, jumping heights, fatigue speeds, and other information pertinent to 
fish passage design is lacking. It is therefore not possible at this time to incorporate concrete fish passage 
velocity criteria into the design. However, it is still useful to calculate the velocities and depths during the 
spawning months and to assess them qualitatively.  In the case of Alternatives 2 and 3, it is assumed that 
the Virgin spinedace cannot surmount the rock chute(s) to migrate upstream. 
 
Figure 3-2 depicts the water depths during the highest average monthly flow (44 cfs) for the assumed 
spawning months of the Virgin spinedace (April through June). The figure is limited to depths greater 
than 0.29 feet, which is the assumed depth required for passage of adult spinedace upstream. From the 
figure, it appears that several possible routes upstream exist, and that shallow stretches are interspersed 
with deeper pools, which would act as refugia for migrating fish. Figure 3-3 depicts the water velocity 
during the same event. From the figure, the highest velocity is 11 fps, and occurs just upstream of the 
stilling basin near the existing dam. Although it is not likely that spinedace can burst through this current, 
it is important to note that at lower flows (e.g. 44 cfs), boulder roughness elements throughout the 
constructed reach would serve as refugia and would act to slow the water down to such an extent that fish 
passage might be possible. This is not captured in the 2D model, however, because the model does not 
allow for flow obstructions in its computations.  
 
Because fish passage is not required in order for the project to meet its purpose and need, nor is it 
required by any federal, state, or local regulations, and because of the dearth of information concerning 
fish passage criteria for the Virgin spinedace, fish passage is hereby dismissed as a concrete design 
component. Further research is recommended, however, in order that fish passage might be incorporated 
into a possible later project. 
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Figure 3-2. Virgin Spinedace Spawning Month Depths 
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Figure 3-3. Virgin Spinedace Spawning Month Velocities
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SECTION 4  
PROPOSED ALTERNATIVE 

 
4.0 Proposed Alternative 
 
Alternative 1—Controlled Breach with Channel Regrade would affect nearly 1,000 feet of the existing 
river, and would require large amounts of sediment excavation that could be cost prohibitive. 
Furthermore, this alternative does not meet the Shivwits Band’s stated desire for the project to resemble 
the existing stonework currently in place at the dam. Finally, although the potential for this alternative to 
provide fish passage does exist, it is neither clear at this time what the required hydraulic conditions 
would be for fish passage to be realized, nor is it required by any federal, state, or local entities that the 
project be passable to Virgin spinedace or other species. Therefore, due to the high cost and its failure to 
meet the wishes of project stakeholders, Alternative 1 is not the Proposed Alternative. 
 
Alternative 2—Stepped Rock Chute would allow sediment to pass through the existing dam site and 
would provide energy dissipation below the existing spillway. This alternative would therefore improve 
downstream habitat and would help ease the downcutting currently observed at the site. In addition, 
Alternative 2 contains a stepped rock chute at the location of the existing spillway, which is intended to 
resemble the existing spillway per the wishes of the Shivwits Band. Also, the cost of Alternative 2 is 
expected to be less than Alternative 1 due to the less extensive excavation needed. Alternative 3—
Stepped Rock Chute Sequence has similar attributes to Alternative 2. However, it is thought that a 
sequence of energy dissipators (rather than a single energy dissipator at the existing spillway location, 
will improve the hydraulic stability of the final project, particularly at moderately high flows (e.g. the 2-
year event). For this reason, Alternative 3 is the Proposed Alternative. 
 
The Proposed Alternative would demolish the existing spillway and excavate sediment behind the dam to 
approximately 12’ of depth. Repairs would be made to the left abutment to make it vertical, mimicking 
the right abutment. Reinforcement would be applied to the right abutment to stabilize it. A stepped rock 
chute would be added in the place of the existing spillway. The top of the chute would be approximately 
12’ below the existing spillway crest. The pool behind the dam would be excavated as necessary, and the 
channel would be lined and regraded at 1.0% for approximately 65 feet upstream of the existing spillway. 
At that location a second energy dissipation basin would be constructed, followed by a second stepped 
rock chute. Beyond this second stepped rock chute the channel would be lined and regraded at 2.0% for 
approximately 100 feet.  Each rock chute would drop approximately 12 feet into each energy dissipation 
basin.  
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SECTION 5  
CONCLUSION 

 
5.0 Conclusion 
 
The Proposed Alternative for the Shem Dam Restoration Project is Alternative 3—Stepped Rock Chute 
Sequence, which consists of rehabilitating the left and right abutments, demolishing the existing spillway, 
and constructing a sequence of two stepped rock chutes upstream of the dam. Water entering each of the 
chutes would exit into an energy dissipation basin. Sediment in the middle size classes (e.g. gravel; 
cobble) would be allowed to pass through the project, providing potential spawning habitat to Virgin 
spinedace downstream. The river upstream of the dam would be connected with a revegetated floodplain, 
and would be lined with riprap, and interspersed with boulder roughness elements. Sheet pile cutoff walls 
would protect the channel against headcutting and downcutting, and rock filters would prevent 
winnowing.  
 
The Proposed Alternative for this project meets the stated purpose and need of the project and is expected 
to fall well within the Emergency Watershed Protection budget.   
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SECTION 1 

INTRODUCTION 
 

1.0 Introduction 

 

McMillen, LLC (McMillen) was retained by the Natural Resources Conservation Service (NRCS) 

to complete wetland and stream delineation services at Shem (Winsor, hereafter “Shem Dam”) in 

Washington County, UT (Figure 1).  This report describes in detail the wetland features and 

stream segments identified during the delineation.  The wetland and streams described in this 

report were observed within the potential dam rehabilitation construction boundaries, which will 

herein be referred to as the “Survey Area”. 

 

1.1 Purpose 

 

This wetland and stream delineation report was completed to assist NRCS in identifying potential 

construction constraints related to critical aquatic features that occur within the Survey Area. 

 

1.2 Project Location 

 

Shem Dam is located on Shivwits tribal land, and spans the width of the Santa Clara River 

downstream of Gunlock Dam and Reservoir, and upstream of the towns of Santa Clara, Ivins, and 

St. George, UT. The dam is located within the Santa Clara River Watershed (Figure 2), which 

drains into the Virgin River south of St. George, UT.  The site is situated at an approximate 

elevation of 3,250 feet above mean sea level (AMSL).  Table 1-1 identifies the legal description 

of the Survey Area. 

 

Table 1-1. Legal Description 

 
Township 

and Range 
Section 

Coordinates 

(WGS84) 

Washington County 

Parcel ID 

41 S, 17 W 28 and 29 
37.192° lat /  

-113.77° long 

8227-3-A-NP 

8227-4-NP 

 
The dam is located approximately 2 ½ miles east-northeast of the town of Shivwits and nearly 5 

river miles east of Kayenta, UT. The dam lies adjacent to Gunlock Road/Highway 91 and is 

located almost 900 feet upstream of a bridge crossing over the Santa Clara River. The area is 

identified as an Interior desert land resource region (LRR D) due to its long dry summer season 

and annual evapotranspiration exceeding precipitation (ACOE 2008). 

 

1.3 Scope of Work 

 

The scope of work associated with this wetland and stream delineation includes the following 

elements: 

1. Review background information pertaining to the Survey Area including relevant and 

readily available documents to evaluate the conditions; 

2. Conduct a pedestrian survey within the proposed construction, operations and 

maintenance boundaries (Survey Area) and delineate wetland and stream features 

identified according to the appropriate wetland and stream delineation manuals; and 
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3. Prepare a draft and final report describing the methods used and the results of the 

delineation.  This report includes a description of wetlands and streams delineated, the 

appropriate classification according to reviewing agencies, and a wetland and stream 

delineation map that depicts the locations of delineated aquatic features. 

 

1.4 Conditions at Time of Delineation 

 

This report is based on conditions that existed at the time the delineation was performed. The 

field visit made to collect delineation data occurred on November 25 and 26, 2013.  If changes 

are made to the Survey Area after the date of this report, a wetland biologist should be consulted 

to review the investigation and recommendations so that written amendments or affirmation can 

be provided as appropriate. 
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SECTION 2  

METHODS 

 

2.0 Document Review 

 
A review of available documents pertaining to the project was conducted prior to visiting Shem Dam. 

This review assisted with directing the focus of the wetland and stream delineation to potential critical 

aquatic features. The following documents were reviewed: 

 

 Historical and current aerial photos, 

 United States Fish and Wildlife Service (USFWS) National Wetlands Inventory (NWI) maps 

(USFWS 2013), 

 NRCS soil data (NRCS 2013), (Figure 3), 

 United States Geological Survey (USGS) 1:24,000-scale 7.5-minute topographic map (USGS 

1983), 

 Other available general background information provided by NRCS and the UT Automated 

Geographic Reference Center (UAGRC). 

 

2.1 Wetland Delineation Methodology 

 

McMillen and Browne Consulting conducted formal wetland and stream delineation.  This formal 

delineation effort followed the guidance set forth in the following documents: 

 

 1987 USACE Wetland Delineation Manual (Environmental Laboratory 1987), 

 2008 USACE Regional Supplement to the Corps of Engineers Wetland Delineation Manual: Arid 

West Region (Version 2.0), 

 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 U.S. Army Corps of Engineers (USACE) 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.  

Each of these three parameters is described in detail in the following sections. 

 

2.1.1 Vegetation 

 
The 2010 USACE manual defines hydrophytic vegetation as the community of macrophytes that occurs 

in areas where inundation or soil saturation is either permanent or of sufficient frequency and duration to 

exert a controlling influence on the plant species present.  Hydrophytic plant species have the ability to 

grow, compete, and sustain in areas where anaerobic (oxygen-deprived) conditions exist due to the 

presence of surface or groundwater.  In 1988, the USACE and USFWS developed plant indicator 

categories that describe the probability of vegetation occurring in wetlands (Reed 1988).  This list was 

updated in 1993 (Reed et al.1993) and in 2013 (Lichvar 2013), and each plant observed within the Survey 

Area was categorized according to the Arid West Region indicator status.  Table 2-1 below defines the 

indicator status categories. 
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Table 2-1. Plant Indicator Status Categories 

 

Indicator Category 
Indicator 

Symbol 
Description 

Obligate Wetland Plants OBL 
Plants that occur in wetlands, under natural 

conditions, greater than 99 percent of the time. 

Facultative Wetland Plants FACW 
Plants that occur in wetlands, under natural 

conditions, between 67 to 99 percent of the time. 

Facultative Plants FAC 
Plants that occur in wetlands, under natural 

conditions, between 34 to 66 percent of the time. 

Facultative Upland Plants FACU 
Plants that occur in wetlands, under natural 

conditions, between 1 to 33 percent of the time. 

Obligate Upland Plants UPL 
Plants that occur in wetlands, under natural 

conditions, less than 1 percent of the time. 

No Indicator NI 
Indicator status has not been identified for the 

species. 

No Occurrence NO No known occurrence of the plant in the region. 

 
The prevalence of wetland vegetation is characterized by the dominant species comprising the plant 

community or communities.  A dominant species is considered any plant species that is represented by 20 

percent or greater total aerial coverage for each vegetative stratum (tree, shrub, herbaceous or aquatic 

bed).  If more than 50 percent of the dominant plant species in a wetland is categorized as OBL, FACW, 

or FAC, then the plant community for the wetland can be classified as hydrophytic.  Other indicators of 

hydrophytic vegetation include visual observations of plant species growing in areas of prolonged 

inundation and/or soil saturation, morphological adaptations, physiological adaptations, and reproductive 

adaptations. 

 

Wetland vegetation communities within the Survey Area were classified according to the Cowardin 

classification system (Cowardin et al. 1979).  Vegetation nomenclature described in this report follows 

the format outlined in the book entitled Intermountain Flora (Cronquist et al.1972). 

 

2.1.2 Soils 

 

Hydric soils are soils that formed under conditions of saturation, flooding or ponding for a long enough 

period of time during the growing season that anaerobic conditions develop in the upper portion of the 

soil profile (USACE 2010).  These anaerobic conditions exhibit certain characteristics that can be 

identified in the field and that are associated with a wetland complex.  Prolonged anaerobic soil 

conditions eventually lead to a chemically reduced state where soil components (iron, manganese, sulfur, 

and carbon compounds) develop soil colors and other physical characteristics that are indicative of hydric 

soils. These chemically-reduced soil components persist when the soil is either wet or dry. Specific hydric 

soil characteristics include: 

 

 Reduced iron resulting in a soil color that is known as gley (bluish-gray or greenish-gray), 

 Loss of iron resulting in a soil color that is known as redox depletion (gray or reddish-gray), 

 Loss of iron resulting in concentrated soil patches known as redoximorphic concentrations 

(orange or red), 

 Sulfidic odor, and/or 

 High organic matter content (peat or muck) in the upper 32 inches of the soil profile. 
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Soil colors were determined using the Munsell® Soil-Color Charts (Munsell Color 2009) and their 

corresponding hue (spectral colors, e.g. 10YR), value (degree of lightness, e.g. 2/) and chroma (strength 

or purity of color, /1).  Soil profiles must either have a dominant chroma of 2 or less, or the layer with a 

dominant chroma of more than 2 must be less than 6 inches thick to meet any hydric soil indicators.  

Hydric soil indicators commonly found in wetlands are identified in the technical document Field 

Indicators of Hydric Soils in the United States (NRCS 2010).  These indicators help identify soils that 

were formed under saturated, flooded or ponded conditions long enough during the growing season to 

develop anaerobic conditions in the upper part of the soil profile. 

 

Numerous undocumented soil pits were dug throughout the Survey Area to a depth of approximately 18 

inches, or until refusal.  The soil was analyzed visually and physically to determine its texture, and locate 

hydric indicators.   

 

2.1.3 Hydrology 

 
Hydrologic patterns in a wetland can be influenced by precipitation, stratigraphy, topography, soil 

permeability, plant cover and human disturbance.  Wetland hydrology encompasses all hydrologic 

characteristics of areas that are periodically inundated or have soils saturated to the surface at some time 

during the growing season.  Wetland hydrology is sometimes difficult to determine during the summer 

months when precipitation has stopped, groundwater tables have dropped, stream flows have receded and 

springs or seeps have dried.  Hydrologic indicators can be used during the wet spring months as well as 

the dry summer and fall months to identify primary and/or secondary indicators within the soil profile.  

Primary indicators include the following (USACE 2010): 

 

 Surface water or inundation,  

 High water table or saturated soil within 12 inches of the ground surface for 14 or more 

consecutive days at a minimum frequency of 5 years out of 10, 

 Water marks, 

 Sediment and drift deposits, 

 Algal mat or crust, 

 Iron deposits, 

 Surface soil cracks, 

 Salt crust, 

 Inundation visible on aerial photography, 

 Sparsely vegetated concave surface, 

 Aquatic invertebrates, 

 Water-stained leaves, 

 Hydrogen sulfide odor, 

 Oxidized rhizospheres along living roots, 

 Presence of reduced iron, and 

 Stunted or stressed plants. 

 

Secondary indicators include (USACE 2010): 

 

 Drainage patterns, 

 Dry-season water table, 

 Saturation visible on aerial photography, 

 Geomorphic position, 

 Shallow aquitard, 
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 FAC-neutral test, 

 Raised ant mounds, and 

 Frost-heave hummocks. 

 

The growing season for a region is dependent upon climate, precipitation and topography.  The beginning 

and ending dates of the growing season are examined for an area to determine if wetland hydrology was 

present for the required time period.  Wetland hydrology must be present for at least 14 consecutive days 

within 12 inches of the ground surface during the growing season in order for an area to be considered a 

wetland.  Two indicators that the growing season has begun include:  1) a soil temperature that is at least 

41 degrees Fahrenheit (°F), measured at least 12 inches below the ground surface, and/or 2) aboveground 

growth and development of vascular plants (USACE 2010). 

 

The growing season has begun on a site when two or more types of non-evergreen vascular plants exhibit 

one or more of the following indicators of biological activity: 

 

 Emergence of herbaceous plants, 

 New growth on vegetative crowns, 

 Coleoptiles/cotyledon emergence from seed, 

 Bud burst on woody plants, 

 Emergence or elongation of woody plant leaves, and/or 

 Emergence or opening of flowers. 

 

The growing season has ended when woody deciduous species lose their leaves and/or the last herbaceous 

plants cease flowering and their leaves become dry or brown.  Additional information may be collected 

from the WETS tables available from the USDA NRCS National Water and Climate Center (USDA 

2002).  These tables summarize the air temperature from National Weather Service meteorological 

stations throughout the United States for a specific area.  The growing season dates in the WETS tables 

are an estimate of when air temperatures average above 28°F. 

 

2.2 Stream Delineation Methodology 

 

Streams, lakes and reservoirs were delineated according to their ordinary high water mark (OHWM) in 

accordance with the guidance set forth by the USACE in their Regulatory Guidance Letter titled Ordinary 

High Water Mark Identification (USACE 2005).  The OHWM is defined by the USACE as: 

 

…that line on the shore established by the fluctuations of weather and indicated by 

physical characteristics such as a clear, natural line impressed on the bank, shelving, 

changes in the character of soil, destruction of terrestrial vegetation, the presence of litter 

and debris, or other appropriate means that consider the characteristics of the surrounding 

areas. 

 

Physical characteristics that are present on the shoreline of a watercourse may vary depending on the type 

of water body and conditions of the area.  There are no required physical indicators that must be present 

to make an OHWM determination.  However, the following physical characteristics were considered 

when making the determination: 

 

 Natural line impressed on the bank, 

 Shelving or topographic breaks, 

 Changes in the character of soil, 

 Destruction of terrestrial vegetation, 
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 Presence of litter or debris (drift lines), 

 Wracking, 

 Vegetation matted down, bent, or absent, 

 Sediment sorting, 

 Leaf litter disturbed or washed away, 

 Scour, 

 Deposition, 

 Multiple observed flow events, 

 Bed and banks, 

 Water staining, and 

 Change in plant community. 

 

Other methods for determining the OHWM that do not include physical observation: 

 

 Lake and stream gage data, 

 Elevation data, 

 Spillway height, 

 Flood predictions, 

 Historic records of water flow, and 

 Statistical evidence. 

 

Combinations of physical characteristics and other methods should be used when available for 

determining the OHWM.  As a result, many types of water bodies occur with varying conditions, 

including topography, channel morphology and flow dynamics.   Other physical characteristics indicative 

of the OHWM may also be used that are not identified in the USACE guidance. 

 

2.3 Wetland and Stream Characterization 

 

The delineations conducted for this project were characterized according to their Cowardin (Cowardin et 

al.1979) classification.  The Cowardin classification system categorizes wetlands and deepwater habitats 

according to five separate systems: Marine, Estuarine, Riverine, Lacustrine, and Palustrine.  These 

systems are then stratified into subsystems based on the plant community type.  These systems are further 

stratified into classes and subclasses based on substrate material.  Each class and subclass is then 

annotated with specific modifiers for water regimes, water chemistry, soil, and other special 

characteristics.  The USFWS uses this classification system on their National Wetland Inventory (NWI) 

maps and it is used in this report to describe the general structure of wetlands and streams. 

 

The wetlands and streams identified in this project were also classified according to their 

hydrogeomorphic (HGM) characteristics in order to determine their location and function within the 

watershed.  HGM classifications include the following: 

 

 Depressional, 

 Riverine, 

 Lake-fringe, 

 Slope, 

 Flats, and 

 Freshwater tidal. 
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2.4 Field Methods 

 

The Survey Area was investigated for indicators of wetland parameters.  If one of the three wetland 

parameters (hydrophytic vegetation, hydric soils, or wetland hydrology indicators) were observed,  a more 

detailed examination of the area was performed.  Upon discovery of all three wetland parameters adjacent 

to an upland area, the boundary line of the wetland was identified and followed until the delineation was 

complete.  In general, the presence of hydrophytic vegetation and/or wetland hydrology indicators was the 

primary visual indicator used to determine the boundaries of the wetland, with hydric soil indicators used 

secondarily to confirm the wetland boundary.  If a point on the wetland boundary was not clearly 

identifiable by either hydrophytic vegetation or wetland hydrology indicators, then soil pits were dug in 

order to determine the wetland boundary line.  Soil pits extended approximately 18 inches below ground 

surface and were left open for a minimum of five minutes during the examination.  Not all of the soils pits 

dug during the wetland delineation were recorded.  The unrecorded soil pits were used to compare the soil 

and wetland hydrology indicators of the recorded soil pits.  The boundary of the wetland unit was 

identified by collecting GPS points using a Topcon GRS-1 rover with an approximate error of ± 1.0 feet 

in the horizontal. 

 

Paired sample plots were established at various locations along the wetland perimeter to aid in the 

wetland determination.  The sample plots consisted of examining the vegetation, soils and wetland 

hydrology indicators.  The vegetation was assessed within an approximate 10-20 foot radius (depending 

on the characteristics of the surroundings) of the sample plot for trees, shrubs, and herbaceous species.  

The radius around each plot that was sampled is specifically listed on each data form (see Appendix A).   

Soils were classified according to the Munsell® Soil-Color Chart and wetland hydrology indicators were 

examined for presence within 12 inches of the ground surface.  Typically, one paired sample plot was 

established within the wetland unit for each vegetation community or hydrologic regime observed at the 

time of the delineation.  The results of the sample plots were recorded and are attached in Appendix A. 

 

The site was also investigated for indicators of stream characteristics.  If flowing water or a dry streambed 

was observed, additional investigations were performed upstream and downstream to locate the source of 

the water and/or the confluence with another stream.  Specific physical characteristics of the streams were 

examined in order to facilitate locating the OHWMs, which were recorded with the GPS unit. 

 

The Wetland and Stream Delineation maps of the site is presented in Drawing 1.  A photographic record 

of the wetlands, streams, sample plots and various other portions of the site are attached in Appendix C. 
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SECTION 3 

RESULTS 

 

3.0 Document Review 

 
The following information was obtained during the document review prior to the wetland and 

stream delineation: 

 

 Historical and current aerial photos, 

o The historical and current aerial photographs were examined to determine 

changes in land use and hydraulic patterns, vegetated areas and possible locations 

of standing water or saturated soils. 

o There have been minimal changes to the dam and reservoir area since the dam 

was modified in the 1950s. 

o Those changes to the dam that have taken place recently were caused by natural 

flooding. 

 USFWS NWI maps (USFWS 2012), 

o Data identify wetlands within, and in the vicinity of the Survey Area, as well as 

general types of plant community structures present.  There were no wetlands 

identified in the Survey Area according to the NWI maps. 

 NRCS soil data (NRCS 2012), (Figure 3), 

o The soil data identifies the presence of soil types within, and in the vicinity of the 

Survey Area.  Data from this source indicates the following dominant soil types 

within the Survey Area:  

 FA: Sandy fluvaquents and torrifluvents. 

 RE: Renbac-Rock land association. 

 RP: Stony rock land. 

 USGS 1:24,000 scale 7.5-minute topographic map (USGS 1975 and 1993), 

o This map identifies the general topography and important site features within, 

and in the vicinity of the Survey Area. 

o The dam, bridge, roads and surrounding topography were illustrated on this map. 

 Other available general background information provided by NRCS. 

 

3.1 Field Investigation and Site Description 

 
The objective of the wetland and stream delineation was to determine the extent of jurisdictional 

wetlands within the Survey Area based on the presence of hydrophytic vegetation, hydric soils 

and wetland hydrology indicators for wetlands and the presence of an OHWM along the streams.  

McMillen and Browne Consulting conducted the formal wetland and stream delineation on 

November 25 and 26, 2013.  The weather was sunny during the delineation, with temperatures 

ranging from 40°F to 50°F. 

 

The Survey Area was examined for signs of wetland and stream indicators.  The results of the 

investigation revealed the presence of riparian wetland and deepwater habitat according to the 

Cowardin classification system (Cowardin et al. 1979). An illustration of these results are 

provided in Drawing 1, Wetland and Stream Delineation map.  The Wetland Delineation Map is 

the Local Wetland Inventory (LWI) and was produced from the interpretation of aerial 

photographs that require field verification.  Wetlands were identified based on field verification 

and are depicted on the Wetland and Stream Delineation Map created by McMillen. 
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The wetland and stream delineation consisted of determining the boundary between wetland and 

upland areas.  The approximation of this boundary line typically consisted of identifying a 

topographic break and correlating the break with shifts in vegetation from hydrophytic to upland 

species and verifying groundwater depth.  The dominant upland plant species within the tree 

stratum were unidentified willow (Salix spp.).  Willows are typically rated a FACW or OBL 

species according to the USDA Plants Database.  However, in many sites in the arid west, 

willows will grow both in the upland near a groundwater source as well as within wetland soils.  

This site depicted the situation where willow species occupied both wetlands and uplands.  

Within the herbaceous stratum, the dominant species were Bermuda grass, prickly weed and 

sweet clover.  All of these species are upland plants.  This fact along with the lack of soil 

saturation or water table presence in the associated soil pits verified lack of hydrology and 

rendered the site upland.. The presence or absence of these plant species served to indicate the 

approximate location of the wetland boundary line.  Upon observation of this approximate line, 

transitions to hydrophytic species in the herbaceous stratum were either verified or not.  The 

dominant hydrophytic species observed within the tree stratum was willow, while in the 

herbaceous stratum it was horsetail and bulrush.  Soil pits were then established to determine the 

presence or absence of hydric soils and wetland hydrology indicators (if not visible on the ground 

surface) to further verify wetland conditions. 

 

3.1.1 Precipitation and Stream Flow Data 

 

Monthly precipitation for the thirty-year period between 1981 and 2010 was obtained from 

Gunlock Powerhouse station near Gunlock Dam (GHCND USC00423506) from the NOAA 

National Climatic Data Center and is presented in Table 3-1. The station is located approximately 

6.5 miles north-northeast of Shem Dam between the communities of Gunlock and Dammeron 

Valley, UT.  

 

Table 3-1. NOAA 30-Year Average Precipitation at Gunlock Dam 

 

Month 

Gunlock 

Powerhouse 

1981-2010 

(Inches) 

January 1.62 

February 1.77 

March 1.82 

April 0.94 

May 0.45 

June 0.33 

July 0.66 

August 1.08 

September 0.88 

October 1.24 

November 0.96 

December 1.44 

 

Several U.S. Geological Service (USGS) river gaging stations have been operated on the Santa 

Clara River in the past. Each of these is presented in Table 3-2, along with the period of record 

associated with each station. Although the gaging station at Gunlock Dam (09109880) is current, 

the daily data provided by this station does not account for the streamflows added to the Santa 

Clara River between Gunlock Reservoir and Shem Dam. For similar reasons, and due to the age 

of the datasets, data from the stations far upstream (09410000) and far downstream (09410400) of 

Shem Dam are not entirely representative of the flows seen in the project area. Therefore, flow 
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data provided at station 09410100 was analyzed. Data from this station indicate an average daily 

flow rate of 22 cfs. The historic peak flow is 3,460 cfs and occurred on March 12, 1995. The river 

runs dry, particularly in the late summer months during the receding limb of the hydrograph, such 

that the flow rates register zero.  

 

Table 3-2. USGS Gaging Stations on the Santa Clara River near Shem Dam 

 
Station 

Number 

Location Begin Date End Date 

 

09409880 0.5 miles downstream of 

Gunlock tailrace 

August 1969 Current 

09410000 2.4 miles upstream of Shem 

Dam 

April 1942 October 1971 

09410400 Several miles downstream of 

Shem Dam near Ivins, UT 

May 1965 October 1974 

09410100 0.6 miles downstream of 

Shem Dam 

November 

1971 

October 2001 

 

3.1.2 Soil Survey Data 

 

The soils in the vicinity of the dam are typical of river floodplains, with sand, gravel, and cobbles 

interspersed in silty sand.  The geofluvialmorphology of the area contributes greatly to the soils 

located in each stream section.  During the data collection at the site it became clear that there are 

two distinct stream segments within the survey area. The pool area above Shem Dam and the 

braided stream segment below the Dam.  Upstream of Shem Dam the soils are heavily influenced 

from the presence of the dam and are not typical of the stream segment between the Shem Dam 

pool and Gunlock Reservoir or below Shem Dam.  The stream slope in the dam pool area is 0.4% 

and dominated by fine soil particles predominantly sand, silt and clay.  Downstream from the 

dam the stream slope changes to 1.8%, a significant change from the slight slope of the stream at 

the pool above the dam. Upstream of the dam above the dams influence the stream slope is 

approximately 0.9%.  The stream segments upstream of the pool and downstream of the dam 

represent the historical nature of the stream with larger sized substrate in the streambed and 

would meet Rosgen classification of a ‘B’ streamtype. (Rosgen 2007)  These segments are 

dominated by cobble and gravel substrate.  The stream segment below the dam is more incised 

than other segments surveyed and has a less developed floodplain.  This segment is moving away 

from a ‘B’ type stream to a more entrenched stream type predominantly due to the influence of 

the dam.  Table 3-3 below provides a summary of the soils survey data gathered for the Survey 

Area, (Figure 3). 

 

Table 3-3. Shem Dam Soils Summary 

 
Soil Name Description Hydric Soil Survey Area Location 

FA Sandy fluvaquents and torrifluvents Yes and No 
Located within the Santa Clara River 

riparian corridor 

RP Stony rock land No 
Located within Motoqua Wash to the 

southwest of Shem Dam 

RE Renbac-Rock land association No 
Located along the hillslope south of 

Shem Dam 
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3.2 Wetlands 

 
The wetland delineation identified two distinct wetland types within the Survey Area.  The first 

type are open water wetlands; which include the Santa Clara River.  The second type of wetlands 

identified within the survey area are narrow ribbons of riparian wetland concentrated within 

approximately two feet of the water’s edge along the Santa Clara River as is common in the Arid 

West. The wetlands adjacent to the stream are considered challenging due to problematic soils 

and vegetation.  Willow plants can be categorized as either Obligate or Fac depending on the 

water table and the substrate. Due to these facts, the water table was depended upon to verify 

hydrology and plant wetland status.  In soil sample pits where the water table occurred at 12 

inches or less, the site was identified as a wetland.  In sample pits where the water table was 

greater than 12 inches deep and lacked clear hydric vegetation, the site was considered upland. 

 

Soils at Shem Dam proved extremely problematic for wetland determination usage.  In the 

majority of the streambed and adjacent floodplain, seasonal and annual deposition of new soil 

material occurs.  Therefore, soils are “new” and have not had the time necessary to have 

anaerobic conditions present themselves (such as redox concentrations consisting of 

iron/manganese bodies as soft masses or pore linings).  Soil chroma on this site ranges from 3-6 

and, as a consequence, would not be considered indicative of anaerobic conditions.  Furthermore, 

the site has predominantly sandy soils with red parent material.  Limited guidance is available 

pertaining to sites with these conditions.  However, where there was greater than 3 inches of clay-

dominated soil present in the top of the profile, the area was considered wetland (Environmental 

Laboratory 1987).  A map of the identified wetlands on the site is provided in Drawing 1.  Open 

water wetlands contribute 1.3 acres within the project area and riverine wetlands contribute 1.20 

acres and both are jurisdictional. 
 

3.3 Streams 

 

The Santa Clara River is a perennial stream system and a tributary of the Virgin River.  The 

hydrograph upstream of Shem Dam is regulated by Gunlock Dam and fluctuates with 

precipitation and snowmelt events. A stream delineation was conducted above and below Shem 

Dam, as depicted in Appendix B. The stream delineation was performed when stream flows were 

below the OHWM.  The OHWM was synonymous with the riparian wetland both above and 

below the dam.  Photographs of the stream delineation OHWM are shown in Appendix C and 

signs of the OHWM included the following: 

 

 Natural line impressed on the bank, 

 Shelving, 

 Absence of terrestrial vegetation, 

 Scouring, 

 Exposed roots, and 

 Water marks on large boulders, concrete structures and trees. 

 

The stream delineation identified four distinct segments of the Santa Clara River system. Two of 

these segments were located along the mainstem of the Santa Clara River proper, the third was 

located along a high flow side channel of the Santa Clara River, and the fourth was located along 

an ephemeral tributary wash to the southwest of Shem Dam.  Between the mainstem of Santa 

Clara River and the high flow side channel is an upland island.  These segments were classified 

according to the Cowardin system as presented in Table 3-4.  A detailed map showing the 

location of these stream segments is located in Drawing 1. 
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Table 3-4. Wetland Classification and Size 

 

Stream 

Segment 

Cowardin Classification Size 

(Acres) System Subsystem Class Subclass 

Open Water Riverine (R) 
Lower 

Perennial 

Unconsolidated 

Bottom (UB) 

Sand and Mud (2 

and 3) 
1.30 

High Flow 

Side Channel 
Riverine (R) Intermittent 

Unconsolidated 

Bottom (UB) 

Sand and Mud (4 

and 5) 
0.33 

Ephemeral 

Tributary 
Riverine (R) Intermittent Streambed (SB) Cobble-Gravel (3) 0.23 

Riparian 

Wetland 
Riverine (R) Intermittent Riparian Wetland Mixed Soils 1.20 

 

3.3.1 Open Water – Santa Clara River 

 
The water line, riparian wetland, and OHWM of the Santa Clara River was delineated above 

Shem Dam starting at the spillway and continuing upstream for approximately 1,190 feet 

(Drawing 1). This segment of the river contains the sediment pool behind the dam and is 

hydraulically affected by the presence of the dam. For this reason, this segment is characterized 

by a very shallow slope and contains very small sediment size classes (e.g. silt and sand).   

 

The OHWM of the Santa Clara River was delineated below Shem Dam starting just below the 

rock spillway and continuing downstream approximately 830 feet to the Gunlock Road Bridge 

(Drawing 1). This segment of the river is characterized by a moderately sloping, heavily armored 

channel interspersed with vegetated islands and debris from deterioration of the dam. 

 

3.3.2 High Flow Side Channel 

 

The OHWM of an intermittent side channel of the Mainstem Santa Clara River was delineated 

above Shem Dam. The side channel is only activated during high water events, it converges with 

the mainstem approximately 460 feet upstream of Shem Dam. The survey was conducted from 

this confluence until approximately 740 feet upstream.  This segment is characterized by a very 

shallow slope, and contains very small sediment size classes (e.g. silt and sand) interspersed with 

some gravels.  There is an upland island that is located between the high flow side channel and 

the mainstem Santa Clara River that is not a wetland. 

 

3.3.3 Ephemeral Tributary 

 
The OHWM of Motoqua Wash was delineated above its confluence with the Santa Clara River. 

Motoqua Wash enters the Santa Clara River to the east of Shem Dam, approximately 275 feet 

upstream of the spillway. This stream segment is characterized by a moderately sloping, well-

sorted ephemeral channel interspersed with some herbaceous and tree-stratum vegetation. 

Upstream of the confluence, the wash contains a burn site, with a large area denuded of tree-

stratum vegetation. This is presumed to be the results of tamarisk removal and invasive species 

management efforts. 
 

3.3.4 Riparian Wetland 

 
Areas designated as riparian wetlands exhibited some hydric vegetation, soils ranging from sandy 

loam to cobble and gravel, and are located adjacent to open water. These wetlands were typically 

within two feet of the waters edge, located along the east and west banks as well as between two 

channels below the dam.  Herbaceous stratum was relied upon to verify hydric vegetation. 
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SECTION 4 

CONCLUSION 
 

4.0 Conclusion 

 

Employees from McMillen and Browne Consulting performed a wetland and stream delineation 

on November 25 and 26, 2013 within the Survey Area for the Shem Dam project in Washington 

County, UT.  The delineation was performed to help NRCS identify potential design and 

construction constraints related to critical aquatic features that occur within the project area.  The 

boundaries of these aquatic features are depicted in Drawing 1.   

 

A total of 3.06 acres of wetlands were delineated within the study area.  The table below 

identifies the size, Cowardin class, and the likely jurisdictional status of each wetland identified. 

 

Table 4-1. Delineated Features 
Feature Acreage Cowardin Class Potential Jurisdiction 

Santa Clara River 1.30 Water Yes 

Riparian Wetland 1.20 Riverine Yes 

Ephemeral Tributary 0.23 Water Yes 

High-Flow Side Channel 0.33 Sand Yes 

Upland Island 1.90 Sand No 

 

According to USACE regulations pertaining to wetland and stream delineation reports, this report 

is valid for five years from the date the delineation was performed. 
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Figure 2: Watershed Map
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Figure 3: Soils Map
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Drawing 1: Wetland and Stream Delineation

/

Legend
Wetland and Deepwater Habitat

Ephemeral Tributary
High-Flow Side Channel
Open Water
Riparian Wetland

D Sample Plot Points
Survey Area
Shem Dam

Shem Dam

Santa Clara RiverHigh-Flow 
Side Channel

Ephemeral Tributary

Upland 
Island A



NRCS - UT  Shem Dam Rehabilitation-EA 

Wetland and Stream Delineation  January 28, 2014 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

APPENDIX C 

 

SITE PHOTOGRAPHS 
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Soil Pit SPUP#1 
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Soil Pit SPUP 101 (General Area of Sample) 

 

Soil Pit SPWET 100 (General Area of Sample) 
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Soil Pit SPWET 125 

 

Soil Pit SPUP 124 

 

 



BIOLOGICAL SURVEY REPORT 
Shem Dam 

 

 
 

Prepared By  
JBR Environmental Consultants, Inc. 

321 N. Mall Drive #I-202 
St. George, Utah  84790 

 
Contact:  Eric Holt 

(435) 652-8301 
 
 
 
 

Prepared For 
McMillen LLC 

1401 Shoreline Suite 100 
 Boise, Idaho 83702 

 
Contact:  Peggy Browne 

 peggy@browneconsulting.biz 
 
 
 

January 24, 2014



Shem Dam  JBR Environmental Consultants, Inc. 
Biological Survey Report  Page 1 

SHEM DAM BIOLOGICAL SURVEY REPORT 
 
Introduction 
On January 22, 2013 JBR Environmental Consultants, Inc (JBR) biologist Seth Topham 
conducted a site visit of the proposed Shem Dam (Dam) Soil Boring Project.  The 
project is located on the Shivwits Indian Reservation in Washington County, Utah, north 
west of St. George, along the Santa Clara River (River). The Dam is historic and located 
on the River adjacent to Gunlock Road near the Gunlock Road and Highway 91 
intersection.  The project consists of four soil boring locations along the Dam and 
approximately 3,920 feet of access road (Survey Area).  The access road is mostly 
located in a drainage bottom dominated by riparian vegetation and showing signs of 
frequent scouring events.  The Dam is located within the banks of the Santa Clara 
River.  The drainage contains a small two track road (Photo 4) cleared by the Tribe to 
access the area for salt cedar (Tamarisk ramosissima) removal and treatment.  Figure 
1 (figures provided in Appendix A) shows the location of the Survey Area. 
 
Species Accounts 
The US Fish and Wildlife Service (USFWS) lists 13 fish, wildlife, and plant species as 
Threatened, Endangered, or Candidate that could occur in Washington County 
(USFWS 2014). Habitat and status descriptions for these species are provided in Table 
1.  Of these species, 4 have the potential to occur within the Survey Area:  Mojave 
desert tortoise (Gopherus agassizii),  southwestern willow flycatcher (Empidonax traillii 
extimus), Mexican spotted owl (Strix occidentalis lucida) and Shivwits milkvetch 
(Astragalus ampullarioides).  Other species that do not occur or do not have suitable 
habitat in or near the Survey Area are also identified in Table 1. 
 
Survey Area 
The Survey Area is composed of mostly riparian vegetation with some Great Basin and 
Mojave Desert upland species growing just outside of the Survey Area on steep-sloped 
hillsides.  Vegetation in the Survey Area is dominated by salt cedar (Tamarisk 
ramosissima), sand bar willow (Salix exigua), and cotton wood (Populus fremontii).  A 
complete list of plant species observed is provided in Appendix D. 
 
Soils in most of the Survey Area consist of small amounts of sand dispersed around a 
bed of gravel, cobbles, and boulders. Soils are more developed along the Santa Clara 
River where scouring events area less frequent and sandy soils have accumulated in 
the Survey Area (Photo 1). 
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Table 1. Federally listed species that could occur in Washington County, Utah, their 
potential to occur in the Survey Area, and consideration in this Survey Report 
 

Species Status Species Occurrence In The Survey Area And 
Consideration 

Birds 

California Condor 
Gymnogyps californianus Endangered  

Not Considered. Condors are not expected to occur in the area except as 
occasional visitors.  Condors have been released from captive breeding 
programs into the Grand Canyon area as recently as March 3, 2007.  Sightings 
of condors have been documented in Washington County.  Nesting has not 
occurred in Utah. Marginal foraging habitat is available within the vicinity of the 
Survey Area; however, it is unlikely that this species would be found there on a 
regular basis. 

Mexican Spotted Owl 
Strix occidentalis lucida Threatened 

Not Considered. Mexican spotted owls commonly use mesa tops, benches, 
and warm slopes above canyons in fall and winter and relatively cool canyons in 
the summer. Canyon habitat is usually associated with uneven-aged stands of 
mixed-conifer forests that have experienced minimal human disturbance.  
 
The Survey Area is located approximately 27 miles from Designated Critical 
Habitat (not shown on Figure 3) and adjacent to Prime Breeding Habitat 
predicted by the 1997 habitat model (Figure 3). The Survey Area is greater 
than 1.7 miles from "buffered canyon” habitat (Figure 3) and 15 miles from 
GAP habitat (not shown on Figure 3) as predicted by the 2000 habitat model.  
Based on this site visit, it was determined that no suitable breeding/roosting 
habitat is located near the Survey Area.  Further, in general, the juniper-
blackbrush community found within the Survey Area does not provide suitable 
wintering and juvenile dispersal habitat (e.g., marginal overstory and prey 
base).  The nearest known recorded observation is greater than 41 miles east 
of the Survey Area. 

Southwestern Willow 
Flycatcher 
Empidonax traillii extimus 

Endangered 

Considered. The southwestern willow flycatcher is a riparian obligate species, 
nesting in dense clumps of willow or shrubs with similar structure (alder, some 
tamarisk) along low-gradient streams, wetlands, beaver ponds, wet meadows, 
and rivers. The Survey Area contains riparian habitat but vegetation is too 
sparse to provide nesting habitat.  The Survey Area does provide foraging 
habitat for the species and it could occur there on a transient basis. 

Western Yellow-Billed Cuckoo 
Coccyzus americanus 
occidentalis 

Candidate 

Not Considered. The western yellow-billed cuckoo requires dense, deciduous 
riparian forest for breeding. In the west, habitat generally contains tall 
cottonwoods and willows in at least 25-acre patches. Suitable habitat is not 
available in the Survey Area. 

Reptiles and Amphibians 

Desert Tortoise 
Gopherus agassizii Threatened 

Considered. Desert tortoises inhabit semi-arid grasslands, canyon bottoms, 
and rocky hillsides where they construct burrows in compacted sandy or gravelly 
soil. The Survey Area occurs outside Designated Critical Habitat for the desert 
tortoise but does occur in the Upper Virgin River Recovery Unit and provides 
suitable habitat for the species. The access road portion of the Survey Area is 
located in the bottom of a large wash where scouring events appear to be 
frequent.  The wash bottom is composed of cobble and boulders and is not 
conducive to tortoise burrowing. The wash may be used, however, by tortoises 
for travel. No desert tortoises, burrows, or  tortoise sign was observed during a 
100% desert tortoise survey of the area. 
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Species Status Species Occurrence In The Survey Area And 
Consideration 

Fish 

Virgin River Chub 
Gila seminuda Endangered 

Not Considered. The Virgin River chub is endemic to the Virgin River system of 
southeastern Utah, southern Nevada, and northwestern Arizona. The species is 
now restricted to the Virgin River mainstem from La Verkin downstream to the 
Mesquite diversion near the Arizona – Nevada border.   

Woundfin 
Plagopterus argentissimus Endangered 

Not Considered. The woundfin was once found throughout the Virgin and Gila 
River drainages. Woundfin are presently found only from La Verkin Spring on 
the mainstem of the Virgin River and the lower portion of La Verkin Creek 
downstream to Lake Mead, Nevada.  

Plants 

Dwarf bear-poppy 
Arctomecon humilis 

Endangered 

Not Considered. The dwarf-bear poppy is a narrow endemic to Washington 
County, Utah where it is found on gypsiferous clay soils derived from the 
Moenkopi Formation. This poppy typically occurs on rolling low hills and ridge 
tops, often on barren, open sites in warm desert shrub communities, at 
elevations ranging from 2,300 to 4,600 feet. It is currently only known to exist on 
isolated sites within a 6.2-mile radius of St. George, Utah.  The Survey Area 
does not provide habitat for this species.  

Gierisch Mallow 
Sphaeralcea gierischii Candidate 

Not Considered. Gierisch mallow is found only on gypsum outcrops associated 
with the Harrisburg member of the Kaibab formation in warm desert scrub 
communities in northern Mohave County, Arizona and closely adjacent 
Washington County, Utah. The Survey Area does not provide habitat for this 
species. 

Holmgren milkvetch 
Astragalus holmgreniorum 

Endangered 

Not Considered. The Holmgren milkvetch grows on shallow, sparsely 
vegetated soils derived primarily from the Virgin limestone member of the 
Moenkopi geological formation in Washington County, Utah. The Survey Area 
does not provide habitat for this species. 

Las Vegas buckwheat 
Eriogonum corymbosum var. 
nilessi 

Candidate 

Not Considered. The Las Vegas buckwheat grows on gypsum outcrops, often 
forming low mounds or outcrops in washes and drainages, or in areas of 
generally low relief in Clark County, Nevada, and closely adjacent portions of 
Washington County, Utah. The Survey Area does not provide habitat for this 
species. 

Shivwits (Hermit) Milkvetch 
Astragalus ampullarioides 

Endangered 

Considered. The Shivwits milkvetch grows on the unstable clay soil of the 
Chinle Shale Formation in warm desert shrub and pinyon-juniper communities at 
elevations ranging from 2,860 to 3,660 feet in Washington County, Utah.  Well 
documented populations of Shivwits milkvetch grow on several hills near the 
west end of the access road where an exclusionary cattle fence protects these 
populations from trampling. While Shivwits milkvetch utilizes the hilltops and 
side hills at the west end of the access road, the Survey Area itself is located in 
a  wash bottom that experiences frequent scouring events.  Due to these 
frequent flood events, there are no soils in the Survey Area suitable to support 
Shivwits milkvetch. 

Siler Pincushion 
Pediocactus sileri Threatened 

Not Considered. This small cactus is found on gypsiferous and calcareous 
sandy or clay soils derived from the various members of the Moenkopi 
Formation. It is also sometimes found on the Kaibab Formation. It typically 
occurs on rolling hills in warm desert shrub, sagebrush-grass, and, at its upper 
limits, pinyon-juniper communities, at elevations ranging from 2,640 to 5,410 
feet. The Survey Area does not contain habitat for this species. 
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METHODS 
The Mojave desert tortoise is listed as Threatened under the Endangered Species Act 
and the Survey Area is located in the Upper Virgin River Recovery Unit for the species.  
For this reason, prior to the site visit on January 22, 2014, JBR contacted the Utah 
Division of Wildlife Resources (UDWR) about any records of desert tortoise being found 
in or near the Survey Area.   
 

Ann McLuckie, Wildlife Biologist (UDWR):  "I checked our database and we have 
one observation June 1, 1995 of a desert tortoise at UTM 254125, 4119893, near 
your project area (the description states tortoise was observed at "Santa Clara 
Bench, 210 m NNW of Shem" and "14 miles west of St. George, Jackson Wash, 
NNW of SHEM"). We have a cluster of tortoises (3 observations) observed 2,000 
meters NE of this observation [closest observation to your project area is UTM 
255522 E, 4121193 N and the description states "Native (not translocated) 
Female was observed, Burrow #578 on 8/31/1999 - which leads me to believe 
this observation was associated with the U of Nevada-Reno translocation study), 
an observation 3800 m S-SE, an observation 6700 m SW, and another 
observation 7700 m W-SW. Overall, tortoise sightings in this area are pretty 
spotty. We did have a woman several years ago drop off an adult tortoise that 
was apparently in the road within the Shivwits Indian Reservation as well but that 
is well east of your project area." 

Though the timing of the survey is outside the recommended survey season outlined in 
the survey protocol (USFWS 2010), a JBR USFWS-certified desert tortoise biologist, 
Seth Topham, conducted a protocol desert tortoise surveys for the entire Survey Area. 
As required by the protocol, Seth walked parallel transects spaced 30 feet apart to 
achieve 100% coverage of the area.  The Survey Area was mapped in a GIS and 
uploaded to a GPS prior to the survey. The GPS was used to locate the boundaries of 
the Survey Area in the field. Seth walked parallel transects, spaced approximately 30 
feet apart, to achieve coverage of the Survey Area.  During the survey, special attention 
was given to the identification of desert tortoises and their sign (e.g., burrows, scat, 
carcasses, etc.).  Survey information was recorded on established data sheets 
(Appendix B).  JBR did not survey adjacent transects paralleling the Survey Area at 
200 and 400 meters as outlined in the survey protocol.  
 
While the Survey Area is not located in Designated Critical Habitat for the southwestern 
willow flycatcher, it does contain a large riparian vegetation component which could be 
utilized by the species.  For this reason, JBR contacted UDWR concerning possible 
records of this species in or around the Survey Area. 
 

Christian Edwards, Wildlife Biologist (UDWR):  "The Santa Clara River from Pine 
Valley to the Virgin River is included in the SWFL (southwestern willow 
flycatcher) recovery plan but we do not have any records of SWFLs at your 
project area. However, we have never had access to the tribal property.  We 
have captured SWFL on the Santa Clara between Gunlock Dam and the tribe's 
property, but have never found resident birds defending territories." 
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During the site visit,  Seth (a USFWS-certified southwestern willow flycatcher surveyor, 
(Mexican spotted owl trained surveyor, and BLM-approved Mojave Desert botanist) 
assessed habitat in and around the Survey Area for the potential occurrence of 
southwestern willow flycatcher, Mexican spotted owl, and Shivwits milkvetch, along with 
other Threatened, Endangered, or otherwise sensitive species.  While the timing of the 
survey was not conducive to finding migratory birds and flowering plants, habitats were 
assessed for suitability.  Further, a BLM Southwestern Willow Flycatcher Riparian 
Habitat Classification Worksheet was completed (Appendix C) and all wildlife species 
(Table 2) and plants (Appendix D) observed were recorded.  
 
JBR visited the population of Shivwits milvetch located at the west end of the access 
road with members of the Tribe to look at the soils and habitat preferences of the 
species and to see the current state of the plant (Photo 5).  Neither the JBR biologist or 
members of the Tribe could locate any dormant plants during the visit, but observations 
were made of the species' habitat requirements. 
 
RESULTS 
Desert Tortoise  
The greater project area is within the range of the desert tortoise and provides marginal 
and suitable habitat for the species. Well-documented populations of tortoises exist to 
the southwest in the area of Beaver Dam, Mohave County, Arizona and to the east on 
the Red Cliffs Desert Reserve, Washington County, Utah.  Seth did not encounter any 
desert tortoises or their sign during the survey event.  The Survey Area is located in a 
wash bottom and along the Santa Clara River where scouring events are sufficient to 
remove soils leaving gravel, cobble, and boulders (Photo 3)  that are not conducive to 
burrowing by any species.  Seth did not encounter any burrows of any kind during the 
survey event.  Adjacent side slopes contain better habitat for desert tortoises, but these 
areas are not within the Survey Area and would not be impacted by the project. While 
tortoises may use the greater project area, the Survey Area itself does not provide  
preferred foraging habitat or burrowing opportunities and would only be used by 
tortoises as a possible travel corridor. 
 
Southwestern Willow Flycatcher 
Documented occurrences of southwestern willow flycatcher exist along the Santa Clara 
River and according to the Southwestern Willow Flycatcher Riparian Habitat 
Classification Worksheet, the Survey Area contains Potential Habitat for the species 
(Photo 2).  The vegetation is a mix of native and exotic species and Stand Height, 
Width, Distance to Water, and Patch Size are Suitable per the worksheet . However, the 
Canopy Thickness and Understory Density are not sufficient for nesting.  The Survey 
Area could be used by southwestern willow flycatcher as a foraging area and the 
species could be found in the Survey Area on a migrant basis. 
 
Shivwits Milk-vetch  
While Shivwits milkvetch are known in the greater area, soils in the Survey Area itself 
are not suitable for the species.  The Survey Area is located in a wash with frequent 
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scouring events and soils of any kind are scarce to non-existent.  The gravel, cobble, 
and boulders making up the wash substrate would not support Shivwits milkvetch. 
 
Mexican Spotted Owl 
Based on Mexican spotted owl GIS habitat models (Willey and Spotskey 1997 and 
2002), Breeding Habitat is located in close proximity of the Survey Area (Figure 3).  The 
GIS models used to predict MSO habitat are "a conceptual hypotheses (and spatial 
prediction), and were intended to be a first-cut evaluation of project areas for the 
possible location and extent of owl habitat. Both models were field tested and proved to 
be valuable for identifying regions where spotted owl nesting and breeding habitat are 
likely to occur, but they do not replace on-site visits nor were they intended for fine-
grained determination of habitat suitability for management planning (USFWS 2002)."  
For this reason, Seth assessed the Survey Area for the potential presence of Mexican 
spotted owl habitat and it was determined that habitat in and surrounding the Survey 
Area was not sufficient for Mexican spotted owl nesting or breeding and that the area 
did not provide habitat for the species (Photo 6). 
 
Other Wildlife 
No reptiles or mammals were seen during the survey event. One large stick nest, 
possibly raptor, was found near the Survey Area (Figure 2). 
 
Table 2. Bird species encountered during the survey. 
Scientific Name Common Name 
Pipilo aberti Abert's Towhee 
Thryomanes bewickii Bewick's Wren 
Catherpes mexicanus Canyon Wren 
Junco hyemalis Dark-eyed Junco 
Anas platyrhynchos Mallard 
Colaptes auratus Northern Flicker 
Salpinctes obsoletus Rock Wren 
Regulus calendula Ruby-crowned Kinglet 
Pipilo maculatus Spotted Towhee 
Aphelocoma californica Western Scrub-Jay 
Troglodytes troglodytes Winter Wren 
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(Photo 1) Santa Clara River directly above Shem Dam.  

 

 
(Photo 2) Looking down on the Survey Area from Gunlock Road, photo depicts potential SWFL 

habitat. 
 
 
 
 



 

 

 
(Photo 3) Looking east down the access drainage towards the Santa Clara River, photo depicts 

evidence of frequent scouring events along with limited soils to support vegetation and burrowing 
by animals. 

 

 
(Photo 4) Looking down the access drainage from the west end of the Survey Area, photo depicts 

two track road used by the Tribe during tamarisk removal. 
 
 



 

 

 
 

 
(Photo 5) Shivwits milkvetch cattle fenced exclosure area depicting habitat for the species. 

 
(Photo 6) Hillside predicted by the MSO model to be MSO habitat, photo shows lack of cliff/canyon 

habitat and sparse Utah juniper trees. 
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Tortoise Survey Data Sheets 





 

 

 
Appendix C 

 
Southwestern Willow Flycatcher Riparian Habitat Classification Worksheet 











 

 

Appendix D 
 

Plant List 
 



 

 

 
 
Plant Species Observed in the Survey Area. 

Common Name  Genus Species 
Indian rice grass Achnatherum hymenoides 
big sage Artemisia tridentata 
4 wing salt brush Atriplex canescens 
emory baccharis Baccharis emoryi  
cheat grass Bromus tectorum 
rabbit brush Ericameria nauseosa 
filaree Erodium cicutarium 
Utah juniper Juniperus osteosperma 
cotton wood Populus fremontii 
Dixie live oak Quercus turbinella 
sandbar willow Salix  exigua 
tumbleweed Salsola tragus 
tamarisk Tamarix ramosissima 
common cocklebur Xanthium  strumarium 
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