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Preface 

The Threatened, Endangered and Sensitive Species Technical Report is organized into two parts. Federally listed 
threatened and endangered (T &E) species are analyzed in Part 1. Species covered by conservation agreements or 
strategies, Utah State species of concern and Uinta National Forest sensitive species are analyzed in Part 2. 
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Part 1 - Threatened and Endangered Species 

Chapter 1 
Introduction 

1.1 Purpose and Organization 

This part of the Threatened and Endangered Species and Sensitive Species Technical Report (TR) analyzes 
potential effects on T &E species and their habitat from the construction, operation and maintenance of the Utah 
Lake Drainage Basin Water Delivery System (ULS). Issues raised during the public and agency scoping process 
are addressed. The TR supports the ULS Draft Environmental Impact Statement (DEIS) being prepared in 
compliance with the National Environmental Policy Act (NEPA). 

This part of the TR is organized by the following chapters: 

Chapter 1 - An outline of the TR and a summary description of the Preferred Alternative and other alternatives 

Chapter 2 - Methodology used in the analysis of effects on threatened and endangered species 

Chapter 3 - Existing Environment (Baseline Conditions) 

Chapter 4 - Analysis of environmental consequences (effects) 

Chapter 5 - Monitoring for significant effects identified in the analysis 

Chapter 6 - Unavoidable adverse effects 

Chapter 7 - Cumulative effects of the ULS and related actions 

1.2 Description of Preferred Alternative and Other Alternatives 

This section serves as an overview of the ULS alternatives for this technical report. 

1.2.1 Spanish Fork Canyon-Provo Reservoir Canal Alternative (Preferred Alternative) 

Table 1-1 presents the Preferred Alternative features. This alternative has a total transbasin diversion of 101,900 
acre-feet, which consists of the following amounts of water: 30,000 acre-feet of municipal and industrial (M&I) 
secondary water to southern Utah County, 30,000 acre-feet ofM&I water to Salt Lake County, 1,590 acre-feet of 
M&I water already contracted to the southern Utah County cities, and 40,310 acre-feet ofM&I water to Utah 
Lake for exchange to Jordanelle Reservoir. It would involve constructing five new pipelines: 1) from the mouth of 
Diamond Fork Canyon to the mouth of Spanish Fork Canyon; 2) from the mouth of Spanish Fork Canyon to 
Santaquin in southern Utah County; 3) from Santaquin to Mona Reservoir; 4) from the mouth of Spanish Fork 
Canyon to Hobble Creek along the Mapleton-Springville Lateral alignment; and 5) from the mouth of Spanish 
Fork Canyon to the Provo Reservoir Canal and Jordan Valley Aqueduct. Under this alternative, the Department of 
the Interior (DOl) would acquire approximately 57,000 acre-feet of the Central Utah Water Conservancy 
District's (District) secondary water rights in Utah Lake as part of the project water supply. Two power 
generating facilities would be constructed in the Diamond Fork System under this alternative. 
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Table 1-1 
Construction Features of Utah Lake Drainage Basin Water Delivery System Alternatives 

Feature Spanish Fork Canyon - Provo Reservoir Canal Bonneville Unit Water Alternative No Action 
Alternative (Preferred Alternative) Alternative 

Sixth Water Power Facility and 45 MW generator and 12.9 miles of overhead 45 MW generator and 12.9 miles of overhead Not constructed 
Transmission Line transmission line upgraded to 138 kV from Sixth transmission line upgraded to 138 kV from Sixth 

Water Power Facility to Highway 6 Water Power Facility to Highwl!)' 6 
Upper Diamond Fork Power 5 MW generator and l.6 miles of25 kV 5 MW generator and l.6 miles of 25 kV Not constructed 
Facility and Underground Cable underground cable (existing) through Tanner underground cable (existing) through Tanner Ridge 

Ridge Tunnel to Sixth Water Transmission Line Tunnel to Sixth Water Transmission Line I 

Spanish Fork Canyon Pipeline 7.0 mile steel pipeline, 84-inches diameter from 7.0 mile steel pipeline, 72-inches diameter from Not constructed 
Spanish Fork Flow Control Structure at mouth of Spanish Fork Flow Control Structure at mouth of 

I 

Diamond Fork Creek to Moark Junction Diamond Fork Creek to Moark Junction 
Spanish Fork-Santaquin Pipeline 17.5 mile steel pipeline, ranging from 60- to 36- 17.5 mile steel pipeline, ranging from 48- to 30- Not constructed 

I inches diameter, from terminus of Spanish Fork inches diameter, from terminus of Spanish Fork 

I Santaquin-Mona Reservoir 

Canyon Pipeline to Santaquin Canyon Pipeline to Santaquin (CUPCA Section 207 
I feature) 

7.7 mile steel pipeline, 24-inches diameter, from Not constructed Not constructed • 

Pipeline terminus of Spanish Fork-Santaquin Pipeline to 
Mona Reservoir 

Mapleton-Springville Lateral 5.7 mile steel pipeline, ranging from 48- to 30- 5.7 mile steel pipeline, ranging from 48- to 30- Not constructed 
Pipeline (CUPCA Section 207) inches diameter from terminus of Spanish Fork inches diameter, from terminus of Spanish Fork 

Canyon Pipeline to Hobble Creek Canyon Pipeline to Hobble Creek 
Spanish Fork - Provo Reservoir 19.7 mile steel pipeline, ranging from 60- to 48 Not constructed Not constructed 
Canal Pipeline inches diameter, from terminus of Spanish Fork 

Canyon Pipeline to Provo Reservoir Canal and 
Jordan Valley Aqueduct 

~-



The following summarizes the Preferred Alternative operation. 

• 30,000 acre-feet ofM&I water would be conveyed to Salt Lake County through the new pipelines and a 
combination of existing facilities (Jordan Aqueduct and Provo Reservoir Canal conveyance facilities) to 
water treatment plants for treatment and culinary supply. 

• 30,000 acre-feet ofM&I water would be conveyed through the new pipelines to the South Utah Valley 
Municipal Water Association (SUVMWA) member cities in southern Utah County. 

• 1,590 acre-feet of Bonneville Unit water already contracted would continue to be used by SUVMW A 
member cities as M&I water. 

• 40,310 acre-feet of project M&I water would be delivered to Utah Lake for exchange to Jordanelle 
Reservoir. This water would consist of the following: an average of 16,273 acre-feet would be released 
for in-stream flows in Sixth Water Creek (8,773 acre-feet through the Strawberry Tunnel) and Diamond 
Fork Creek (7,500 acre-feet released from the Diamond Fork Flow Control Structure) and flow down the 
Spanish Fork River to Utah Lake mainly during the winter months; an average of 16,000 acre-feet would 
be conveyed through the Spanish Fork-Provo Reservoir Canal Pipeline and discharged to the Provo River 
to assist in meeting in-stream flows when water is being delivered from Strawberry Reservoir to Utah 
Lake for exchange up to Jordanelle Reservoir; and about 8,037 acre-feet would be conveyed through the 
Mapleton-Springville Lateral Pipeline and released to Utah Lake via Hobble Creek. All of this water 
would be subsequently exchanged from Utah Lake to Jordanelle Reservoir. 

• Up to 10,200 acre-feet of Strawberry Valley Project (SVP) water shares held by SUVMWA would be 
conveyed to member cities through the new ULS pipelines in southern Utah County on a space-available 
basis. 

• Hydroelectric project power would be generated and contracted to the Western Area Power 
Administration (see Table 1-1 for generating capacities). 

• By implementing Section 207 Water Conservation Program projects, at least 12,000 acre-feet of project 
water would be provided for in-stream flow purposes to assist in meeting the flows necessary for recovery 
of the June sucker. Of this amount, at least 4,000 acre-feet would be obtained from projects in southern 
Utah County to be released down Hobble Creek, and at least 8,000 acre-feet would be obtained from 
projects in north Utah County to be released and conveyed through the lower Provo River. 

• As allowed under the Jordanelle-Deer Creek Operating Agreement, an average annual 12,165 acre-feet of 
project water would be provided as flows for June sucker spawning and rearing in the lower Provo River 
to assist in meeting the June Sucker Recovery Implementation Program (JSRIP) goals. Of this amount 
4,165 acre-feet has already been obtained, and as indicated above, at least an additional 8,000 acre-feet 
would be obtained from new section 207 projects in north Utah County and released through the lower 
Provo River. 

• Approximately 3,300 acre-feet oflower Provo River water rights already purchased by the Mitigation 
Commission would flow undiverted to Utah Lake, thereby increasing the summertime flow in the lower 
Provo River. 

• An average of 12,037 acre-feet of water would be available through the Mapleton-Springville Lateral 
pipeline to Hobble Creek for June sucker spawning and rearing flows to meet JSRIP goals and to provide 
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other fish and wildlife benefits throughout the year. This water would be subsequently exchanged from 
Utah Lake to Jordanelle Reservoir. Of the 12,037 acre-feet, 4,000 acre-feet would be provided in every 
year that it is needed. The remaining 8,037 acre-feet only would be provided when water is being 
delivered from Strawberry Reservoir to Utah Lake for exchange up to Jordanelle Reservoir. Hobble Creek 
supplemental water would not be delivered during high runoff years when Utah Lake is above compromise 
level. The high runoff years correspond with years when natural runoff would be sufficient to attract June 
sucker spawning. The term compromise is used throughout this report. It needs to be defined here or in the 
definition section. 

1.2.2 Bonneville Unit Water Alternative 

Table 1-1 presents the features of this alternative. This alternative has a total transbasin diversion of 101,900 acre
feet which consists of which consists of the following amounts of water: 15,800 acre-feet ofM&1 secondary 
water to southern Utah County, 1,590 acre-feet ofM&1 water already contracted to the southern Utah County 
cities, and 84,510 acre-feet ofM&1 water to Utah Lake for exchange to Jordanelle Reservoir. It would involve 
constructing three new pipelines, the same as described for the Preferred Alternative: 1) from the mouth of 
Diamond Fork Canyon to the mouth of Spanish Fork Canyon; 2) from the mouth of Spanish Fork Canyon to 
Santaquin in southern Utah County; and 3) from the mouth of Spanish Fork Canyon to Hobble Creek along the 
Mapleton - Springville Lateral alignment. The Spanish Fork Canyon Pipeline would be a federally funded ULS 
feature; the other two pipelines would be constructed as combined ULS and Section 207 Water Conservation 
Program features. Under this alternative, two power generating facilities would be constructed in the Diamond 
Fork System; the DOl would acquire approximately 15,000 acre-feet of District secondary water rights in Utah 
Lake as part of the project water supply; and no M&I water would be conveyed to Salt Lake County. 

The following summarizes the Bonneville Unit Water Alternative operation: 

• 15,800 acre-feet of additional Bonneville Unit M&I water would be delivered to SUVMWA member 
cities through the Spanish Fork-Santaquin Pipeline in southern Utah County under a contract with 
SUVMWA. 

• 1,590 acre-feet of Bonneville Unit water already contracted would continue to be used by SUVMWA 
member cities as M&I water. 

• 84,510 acre-feet of project M&I water minus conveyance losses would be delivered to Utah Lake for 
exchange to Jordanelle Reservoir. This water would consist of the following: an average of 16,273 acre
feet would be released for in-stream flows in Sixth Water Creek (8,773 acre-feet through the Strawberry 
Tunnel) and Diamond Fork Creek (7,500 acre-feet released from the Diamond Fork Flow Control 
Structure) and flow down the Spanish Fork River to Utah Lake mainly during the winter months; 48,727 
acre-feet would be released from the Spanish Fork Flow Control Structure to be conveyed down the 
Spanish Fork River to Utah Lake; and 19,510 acre-feet would be conveyed through the Map1eton
Springville Lateral Pipeline and released to Utah Lake via Hobble Creek. All of this water would be 
subsequently exchanged from Utah Lake to Jordanelle Reservoir. 

• Up to 10,200 acre-feet of Strawberry Valley Project (SVP) water shares held by SUVMWA would be 
conveyed to member cities through the new ULS pipelines in southern Utah County. 

• Hydroelectric project power would be generated from the M&I water conveyance and contracted to the 
Western Area Power Administration (see Table 1-1 for generating capacities). 
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• By implementing Section 207 Water Conservation Program projects, at least 12,000 acre-feet of project 
water would be provided for in-stream flow purposes to assist in meeting the flows necessary for recovery 
of the June sucker. Of this amount, at least 4,000 acre-feet would be obtained from projects in southern 
Utah County to be released down Hobble Creek, and at least 8,000 acre-feet would be obtained from 
projects in north Utah County to be released and conveyed through the lower Provo River. 

• As allowed under the Jordanelle-Deer Creek Operating Agreement, an average annual 12,165 acre-feet of 
project water would be provided as flows for June sucker spawning and rearing in the lower Provo River 
to assist in meeting the June Sucker Recovery Implementation Program (JSRIP) goals. Of this amount 
4,165 acre-feet has already been obtained, and as indicated above, at least an additional 8,000 acre-feet 
would be obtained from new section 207 projects in north Utah County and released through the lower 
Provo River. 

• Approximately 3,300 acre-feet of lower Provo River water rights already purchased by the Mitigation 
Commission would flow undiverted to Utah Lake, thereby increasing the summertime flow in the lower 
Provo River. 

• An average of23,510 acre-feet of water would be conveyed through the Mapleton-Springville Lateral 
pipeline to Hobble Creek for June sucker spawning and rearing flows to meet JSRIP goals and to provide 
other fish and wildlife benefits throughout the year. This water would be subsequently exchanged from 
Utah Lake to Jordanelle Reservoir. Of the 23,510 acre-feet, 4,000 acre-feet would be provided in every 
year that it is needed. The remaining 19,510 acre-feet only would be provided when water is being 
delivered from Strawberry Reservoir to Utah Lake for exchange up to Jordanelle Reservoir. Hobble Creek 
supplemental water would not be delivered during high runoff years when Utah Lake is above compromise 
level The high runoff years correspond with years when natural runoff would be sufficient to attract June 
sucker spawning. 

1.2.3 No Action Alternative 

No new water conveyance features would be constructed under the No Action Alternative. The 86,100 acre-feet 
of Bonneville Unit M&I water, minus the 1,590 acre-feet of Bonneville Unit water already contracted for by 
SUVMW A member cities, would be conveyed from Strawberry Reservoir through the existing Diamond Fork 
System and discharged into the Spanish Fork River at the mouth of Diamond Fork Canyon, as described in the 
1999 Diamond Fork FS-FEIS. All of this water would be exchanged from Utah Lake to Jordanelle Reservoir. 

The following summarizes the No Action Alternative operation. 

• 86,100 acre-feet of project M&I water minus conveyance losses would be delivered to Utah Lake for 
exchange to Jordanelle Reservoir. This water would consist of the following: an average of 16,273 acre
feet would be released for in-stream flows in Sixth Water Creek (8,773 acre-feet through the Strawberry 
Tunnel) and Diamond Fork Creek (7,500 acre-feet released from the Diamond Fork Flow Control 
Structure) and flow down the Spanish Fork River to Utah Lake mainly during the winter months; and 
69,827 acre-feet would be released from the Spanish Fork Flow Control Structure. Of the 69,827 acre
feet, 1,590 acre-feet would be delivered to SUVMWA member cities under existing contracts, and the 
remaining 68,237 acre-feet would be conveyed through the Spanish Fork River to Utah Lake throughout 
the year. All of this water would be subsequently exchanged from Utah Lake to Jordanelle Reservoir. 
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• 1,590 acre-feet of Bonneville Unit water already contracted would continue to be used by SUVMWA 
member cities as M&I water. 

• As allowed under the Jordanelle-Deer Creek Operating Agreement, an average annual 12,165 acre-feet of 
project water would be provided as flows for June sucker spawning and rearing in the lower Provo River 
to assist in meeting the June Sucker Recovery Implementation Program (JSRIP) goals. Of this amount 
4,165 acre-feet has already been obtained, and as indicated above, at least an additional 8,000 acre-feet 
would be obtained from new section 207 projects in north Utah County and released through the lower 
Provo River. 

• Approximately 3,300 acre-feet of lower Provo River water rights already purchased by the Mitigation 
Commission would flow undiverted to Utah Lake, thereby increasing the summertime flow in the lower 
Provo River. 

1.3 Scoping Issues 

1.3.1 Issues Raised in Scoping Meetings 

The following threatened and endangered species issues were raised in the public and agency scoping meetings. 

• What would be the effects on wetlands, aquatic life and T &E species from overuse of groundwater? 

• What would be the effects of possible catastrophic failure of the pipeline through Utah Lake? 

• What effects would occur on the June sucker from the pipeline through Utah Lake? 

• What effects would occur on June sucker and habitat for endangered species because of groundwater 
pumping? 

• What would be the effects of the ULS Project on Utah Lake June sucker? 

• What effects would occur on the Utah Lake ecosystem in terms of June sucker recovery? 

• What would be the effects of the ULS on the June sucker Recovery Implementation Program? 

• What would be the effects of any of the ULS concepts on federally listed species within the effect area of 
influence? 

• What would be the effects of each of the ULS concepts on any species covered by Conservation 
Agreements or Strategies? 

• What would be the effects of any of the ULS concepts on the endangered June sucker? 

• What would be the effects on threatened, endangered and sensitive species from each of the ULS 
concepts? 
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• What are the operating constraints on the Provo River related to demands for water and habitat for the 
June sucker? 

1.3.2 Scoping Issues Eliminated From Further Consideration 

What would be the effects on wetlands, aquatic life and T&E species from overuse of groundwater? 

What effects would occur on June sucker and habitat for endangered species because of groundwater pumping? 

The ULS project does not involve the use of any groundwater and therefore would not result in any impacts 
associated with use or overuse of groundwater. 

What would be the effects of possible catastrophic failure of the pipeline through Utah Lake? 

What effects would occur on the June sucker from the pipeline through Utah Lake? 

The Spanish Fork - Bluffdale Alternative, the only alternative that would have included a pipeline across Utah 
Lake, has been eliminated from further analysis; see EIS Chapter 1, Section 1.12, Alternatives Considered But 
Eliminated from Detailed Analysis. 

1.3.3 Scoping Issues Addressed in the Technical Report 

All of the issues identified in Section 1.3.1, with the exception of those listed in Section 1.3.2, are addressed in the 
effects analysis. 

1.4 Effect Topics 

• Wildlife Species (Mammals, Birds, Reptiles) 
• Aquatic Species (Fish, Amphibians, Aquatic Invertebrates) 
• Plant Species 
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2.1.1 Wildlife Species 

Chapter 2 
Methodology 

2.1 Effect Analysis Methodology 

The amount of general land disturbance and removal of wildlife habitat that would occur as a result of 
construction and operation of the ULS Project was derived from EIS Chapter 1, Section 1.9.6, Tables 1-38, 1-39 
and 1-40 and Chapter 3, Sections 3.7, Wetlands and 3.8, Wildlife Resources and Habitat. 

Threatened and endangered (T &E) wildlife species listed for the impact area of influence were provided by the 
U.S. Fish and Wildlife Service (USFWS 2003a). T&E species occurrence data were provided by the Utah 
Division of Wildlife Resources in Geographic Information System (GIS) format for the ULS project impact area 
of influence (UDNR 2003a). Maps showing these occurrences within or adjacent to the general habitat 
disturbance areas were developed for individual species in a GIS format for each alternative. These maps were 
used to analyze the direct effects on T &E wildlife species habitat as a result of disturbance from construction and 
operation of the alternatives. Disturbance would include direct alteration or loss of habitat as well as reduction in 
habitat value from noise generated by project construction. Effects were classified by the duration of project
related disturbance. The following definitions apply to the discussion of duration of effects: 

• Temporary Effects. Effects are considered temporary if the habitat would recover from disturbance within 
3 years following construction activities. 

• Permanent Effects. Effects are considered permanent if the habitat would be eliminated or would not 
recover. 

Loss or fragmentation of habitat was evaluated in terms of minimum home range requirements and critical 
habitats of species, where known. T &E wildlife species mortality and direct and indirect effects were quantified to 
the extent possible. 

The amount and location of the general habitat types that would be affected by an increase in noise levels were 
determined and analyzed. Habitats adjacent to high traffic corridors (Interstate 15, Highways 40,6, 189 and 89) 
and urban areas were excluded from habitat noise analysis because of the high ambient noise levels in these areas. 
Details of the noise analysis methodology and a map of habitats affected by noise are contained in Appendix A of 
the Wildlife Resources and Habitat Technical Report/or the Utah Lake Drainage Basin Water Delivery System 
(CUWCD 2004). 

2.1.2 Aquatic Species 

Initial evaluation of the effects of the project alternatives on aquatic species was based on agency consultation and 
literature review. A list of federally threatened and endangered aquatic species with a potential to be found within 
the project waters was compiled from information obtained from the US Fish and Wildlife Service (USFWS 
2003a), Utah Division of Wildlife Resources, Natural Heritage Program (NHP), and the Uinta National Forest 
(UNF). After identification of potentially affected species, a literature search was performed to describe the 
habitat parameters for each species, and known distributions were mapped. This information was used to further 
refine each species' potential to be found within the impact area of influence. 
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Five federally endangered fish species and one federally endangered snail species were identified as having 
potential to occur within the impact area of influence. 

2.1.2.1 Fish 

2.1.2.1.1 IFIM/PHABSIM. The Instream Flow Incremental Methodology (IFIM) was used in this study to assess 
the effects of flow manipulation in the Provo River on fish habitat (Radant and Shirley 1987; BIO-WEST 2003b). 
IFIM is composed of a suite of analytical procedures that describe habitat features resulting from a specific flow 
scenario (Bovee et al. 1998). One of these procedures is the microhabitat model component of the IFIM known as 
the Physical Habitat Simulation model (PHABSIM). In this study, the PHABSIM component of the IFIM was 
used to predict the amount of fish habitat for spawning June sucker and other fish species under a range of 
possible flows in the Provo River. The major premise of the PHABSIM procedure is that the suitability of a 
species' habitat can be described by measuring selected physical variables in a stream. To address this assumption, 
extensive research was conducted for June sucker and other aquatic species in the Provo River to measure their 
requirements for depth, velocity and substrate (Radant and Shirley 1987). Once these values were determined, the 
biological data was linked with the hydraulic properties of the river (depth and velocity at hundreds of individual 
points within a two-dimensional mesh developed by a detailed hydraulic model) to estimate the relationship 
between habitat availability and flow within study reaches. 

Selected habitat parameters for the PHABSIM analysis were measured at two study sites in the Provo River to 
evaluate June sucker habitat availability. Since June sucker only have access to habitat in the Provo River below 
Tanner Race Diversion for spawning, potential habitat was evaluated based on study sites at two locations (Site 1 
and Site 2c on Map 2-1) in the approximately 5 miles of the Provo River below the Tanner Race Diversion. Site 1 
was situated downstream of the Fort Field Diversion. Site 2c was located between the Fort Field Diversion and 
Tanner Race Diversion. 

During habitat modeling for the Provo River, fish species with similar habitat requirements were grouped together 
into eight distinct habitat niches (BIO-WEST 2003b). In this analysis, habitat requirements for the spawning life 
stage of June sucker was best represented by the moderate/mid-depth habitat niche, and the larvallyoung-of-year 
life stages were assigned to the backwater/edge and slow/shallow niches (BIO-WEST 2003b). Although fish 
habitat changes were predicted for many fish species in the Provo River, only habitat niche results related to the 
spawning, larval, and young-of-year life stages of June sucker are presented herein because of the regulatory 
status of this species. Predicted changes in habitat within these three habitat niches were used to indicate a 
potential change in June sucker spawning and/or rearing habitat in both reaches from Utah Lake to the Tanner 
Race Diversion. 

Two modeling approaches were used during this study to estimate habitat availability for June sucker. In the first 
approach, a PHABSIM model was run for the spawning life stage of June sucker that included habitat suitability 
for depth, velocity, and substrate. In the second approach, habitat niche modeling was conducted based only on 
depth and velocity habitat suitability criteria (BIO-WEST 2003b). The habitat niche modeling approach was 
preferred for June sucker because this species has demonstrated plasticity in the types of spawning substrate they 
use for reproduction (Crowl 2003). 

After the integration of biological and physical habitat components, modeling projected the amount of habitat 
available to June sucker in terms of Weighted Usable Area (WUA). For these purposes, WUA can be defined as 
the total area per unit length of river that would be expected to provide usable habitat for a selected habitat niche. 
Habitat was modeled as WUA (ft2) per 1,000 linear feet of stream. In this analysis, a modeled average monthly 
flow generated a monthly WUA value. For a record of 50 years (1950-1999), May, June (spawning) and July 
(larval/young of year) average monthly flows under a project alternative were used to predict a corresponding 
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value of monthly WUA for each modeled habitat niche. An average WUA for each month over the period of 
record (1950-1999) was then calculated for alternative comparison. WUA was the measure of habitat used to 
assess potential impacts to June sucker under the project alternatives. Predicted habitat for June sucker at Site 2c 
was extrapolated to the reach of the Provo River between Tanner Race Diversion and Fort Field Diversion. 
Modeled habitat for June sucker at Site 1 was extrapolated for the reach of the Provo River between Fort Field 
Diversion and Utah Lake. 

2.1.2.1.1.1 Verification and Calibration. As part of the IFIM study (BIO-WEST 2003a}, BIO-WEST performed a 
sensitivity analysis to compare the habitat suitability by species/life stage to the habitat niche approach. This was 
done by modeling several species using both methods and comparing the relationships between the two model 
results. Results indicated that relationships were similar for all species evaluated, while the total amount of habitat 
availability calculated under the two approaches differed. This was as expected, because the habitat niche 
approach is a more general measure than the species-specific habitat suitability method. 

2.1.2.1.2 Hobble Creek Geomorphic Survey. A qualitative determination of potential effects on channel 
processes and consequent effect on June sucker from increased flow in Hobble Creek was made using assessment 
methodologies adapted from Rosgen. The focus of this work was to assess overall existing channel stability, 
identify point sources of lateral bank erosion and channel incision, identify sediment deposition zones, and 
estimate potential effects on channel stability from sustained increased flow. Knowledge of the relationships 
between discharge and channel geometry and hydraulics was used to relate movement of substrate material to 
some measure of stream power or average bed shear stress. Altered conditions of substrate movement that would 
be caused by increased flow were estimated. 

The first step was to conduct a brief Level I (pre-field) characterization of historic and existing channel and 
riparian conditions of the affected reach. This characterization was made from review of readily available sources 
that included topographic maps, aerial photography, flow data, channel and aquatic habitat surveys and land 
management information. The product of this characterization was a delineation of valley type, landform and 
channel type, and provided a framework for conducting a field survey. 

The second step was to conduct a field survey through the reach to verify the Level 1 morphological 
characterization of channel types and channel processes, characterize bank and channel bed stability, and identify 
active and potential erosion sources and sediment deposition within the Hobble Creek channel. The survey 
included reconnaissance-level collection of data on channel dimension, plan form, profile, substrate, composition 
of bank materials, value of habitat, and effects on water quality. 

A file was prepared for both the stream classification and erosion surveys. Data was analyzed in order to estimate 
potential effects on channel form, including sediment erosion and deposition, from increased flows in Hobble 
Creek. A table was prepared describing existing channel stability conditions, probable effects from changing 
flows, and potential to contribute to June sucker recovery. 

2.1.2.1.3 Construction Surveys. Streamside construction locations were overlayed on fish species distribution 
data. Areas of intersection for construction and species distribution were surveyed for presence and description of 
potential habitat, (spawning, juvenile rearing, etc). 

2.1.2.2 Aquatic Invertebrates 

The desert (or Utah) valvata (Valvata utahensis) is the only federally listed aquatic invertebrate within the impact 
area of influence, based on agency consultation and literature review. The desert valvata is presumed extirpated in 
Utah; therefore, no field surveys were performed to evaluate potentially suitable habitat. 
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2.1.3 Plant Species 

The following methods were used to determine and analyze effects on T &E plant species. 

• Consultation and Literature Search. Through consultation with the US Fish and Wildlife Service (USFWS 
2003a), Utah Division of Wildlife Resources, Natural Heritage Program (NHP), and the Uinta National 
Forest (UNF) a comprehensive list of Threatened and Endangered plants with a potential to be found 
within the impact area of influence was compiled. A literature search was performed to describe the 
habitat parameters for each T &E species identified in order to further refine each species' potential to be 
found within the proposed impact area of influence. These areas were mapped and a search protocol 
developed for each species and each area of potential effect. 

• Potential for Habitat Analysis. All areas within the impact area of influence that were not eliminated from 
further studies from the literature search were surveyed for potential habitat for any listed T &E species. 
Areas identified as potential habitat were located on a GPS device for a return survey for 
presence/absence during the flowering period. As most plants have a short window of time when ground 
surveys can easily identify them, a preliminary field survey for potential habitat was conducted to reduce 
the need for detailed surveys over the entire impact area of influence later in the season during a short 
flowering period. 

• Potential (or occupied) Habitat Survey. All areas identified from the Potential for Habitat Analysis were 
surveyed by qualified biologists, for presence of T &E species. Areas surveyed in previous years were re
surveyed in order to assure consistency, and, in the case of the terrestrial orchid - Ute Ladies' -tresses 
(UL T), some species may be present in an area, but not visible every year. Presence and absence was 
noted, and presence quantified, located with GPS and mapped. 

• Associated Vegetation Analysis. In the case of Ute Ladies'-tresses (ULT) presence, a quick associated 
vegetation composition analysis was conducted in association with pollination studies at two select sub
populations along the lower Diamond Fork Creek (Sipes and Tepedino 1996). This information was 
coordinated with on-going pollination studies in order to assess the quality of occupied habitat 
composition in relation to support of pollinators known to pollinate the UL T. 

Once potential and occupied habitat was identified, located by GPS, mapped, and species presence was quantified 
the following analyses were performed: 

• The number of individuals of a popUlation potentially directly affected by construction activities was 
estimated 

• The number of individuals of a popUlation potentially directly affected by operational changes associated 
with the proposed project was estimated 

• The total area of potential habitat was estimated 

• The area of occupied habitat potentially directly affected by construction activities was estimated 

• The area of occupied habitat potentially directly affected by operational changes was estimated 
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• The potential effects on associated vegetation that could support pollinators of listed species in occupied 
habitat were estimated 

The analysis of potential operation effects involved using two flow comparisons at two cross sections on the 
Spanish Fork River between the confluence with Diamond Fork Creek and the Spanish Fork Diversion Dam. One 
comparison was made between the ULS baseline condition and the ULS Preferred Alternative flows. The other 
comparison was made between the historic condition and the ULS Preferred Alternative flows. The analysis was 
focused on changes in Spanish Fork River flows during the ULT flowering season (July - September) which 
could affect UL T individuals or habitat. 

The effects analysis was performed by simulating the changes in Spanish Fork River flow using a HEC-RAS 
analysis of two Spanish Fork River cross sections (CUWCD 1999b). Historic condition flows represent the 
Spanish Fork River flows prior to the 1999 Diamond Fork FS-FEIS and 1999 Biological Assessment, and are 
representative offlows that will continue until the ULS would begin to operate in 2016. The ULS baseline flows 
represent how the Spanish Fork River would flow if the 1999 Diamond Fork Interim Proposed Action was the last 
development stage of the Bonneville Unit. The District would not discharge flows to the Spanish Fork River as 
described for the Interim Proposed Action in the 1999 Diamond Fork FS-FEIS and 1999 Biological Assessment, 
however, this is the baseline condition for NEP A compliance purposes under the ULS EIS. Surface water 
hydrology model simulations used in the 1999 Diamond Fork FS-FEIS and 1999 Biological Assessment were 
based on hydrology developed for the period 1930 through 1973. The surface water hydrology model simulation 
for the ULS EIS and this Biological Assessment are based on an updated period of hydrology from 1950 through 
1999. 

HEC-RAS modeling was used to predict water surface elevations from predicted flow scenarios and to correlate 
them with mean colony elevations at select occupied UL T habitats. Baseline and proposed flows (in cubic feet per 
second) were used as input for the modeling program, and water surface elevations for these flows were 
developed at each of selected colony cross-sections. 

Within the context of the assumptions, the analysis was based on the difference between the elevation of plants 
and the elevation of the river surface. Short of surveying all plants in anyone colony for elevation, the mean 
elevation of the habitat was estimated from the hydrologic cross-section data. The elevation of habitat at the cross
section was used in the model even if this was not the actual mean colony elevation. Regardless, the absolute 
elevation of the occupied habitat is not important compared to the relationship of the habitat with the river 
channel. The relative relationship between habitat and water surface elevations is maintained by selecting the 
mean elevation for the entire habitat from the cross-sections. 
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Chapter 3 
Affected Environment (Baseline Conditions) 

3.1 Impact Area of Influence 

The impact area of influence includes the following: 

• The area directly affected by pipelines, access roads, pump stations, power lines, power facilities, and 
diversion structures 

• All streams and rivers and associated riparian corridors that would have alterations in flow from baseline 
conditions 

• Wetlands affected by ULS alternatives 

The impact area of influence is different for each of the ULS alternatives. Map 3-1 shows the overall impact area 
of influence for the ULS alternatives. 

3.2 Overview 

The U.S. Fish and Wildlife Service (USFWS) has identified 12 threatened, endangered or candidate species in the 
impact area of influence as listed in the EIS Appendix E). 

Table 3-1 
Threatened and Endangered Species in the ULS Area of Potential Effect 

CornrnonNarne Scientific N arne 
Canada Lynx Lynx canadensis 
Bald Eagle Haliaeetus leucocephalus 

Western Yellow-billed Cuckoo Coccyzus americanus occidentalis 
June Sucker Chamistes horus 

Bony tail Gila elegens 
Colorado Pikeminnow Ptychocheilus lucius 

Humpback Chub Gila cypha 
Razorback Sucker )(yrauchentexanus 
Utah Valvata Snail Valvata utahensis 
Ute Ladies' -tresses Spiranthes diluvialis 
Deseret Milkvetch Astralagus desereticus 

Clay Phacelia Phacelia argillacea 
Notes: 
E = Endangered, T= Threatened, C = Candidate 
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3.3 Wildlife Species 

3.3.1 Canada Lynx 

The Canada lynx (Lynx canadensis) was listed as threatened for the contiguous 48 states in March 2000 (USFWS 
2003b). Lynx are a boreal and high elevation woodland species that occupies montane conifer habitat that 
supports its primary prey, the snowshoe hare (Lepus americanus). In the western U.S., lynx habitat occurs in 
spruce/fir forests at higher elevations. Downed logs and windfalls provide cover for denning sites, escape, and 
protection from severe weather. The lynx range in the contiguous United States includes 16 states-Oregon, Idaho, 
Washington, Montana, Wyoming, Utah, Colorado, Maine, New Hampshire, Vermont, New York, Michigan, 
Wisconsin, and Minnesota. Lynx infrequently dispersed into Nevada, North Dakota, South Dakota, Iowa, Indiana, 
Ohio, and Virginia (USFWS 2000). Lynx are believed to currently remain in small populations in only three 
states-Montana, Washington, and Maine (ENN 1999). 

Mid-successional forest stages provide habitat for the lynx's primary prey, the snowshoe hare (Lepus 
americanus). Snowshoe hare are known to be sedentary animals, living in a limited home range. The area where 
they live depends on the availability of food. This limited range, normally less than 25 acres, allows hare to 
become well-acquainted with the habitat characteristics. They prefer a habitat of mid-successional forest (20 to 40 
years old) dispersed among dense brushy cover. Snowshoe hare remain in thickets during the day; at night, they 
forage around the thickets and forest edges. During summer months, snowshoe hare consume mostly green 
succulent vegetation such as grasses, ferns, clovers and forbs; dozens of different herbs; and tender twigs. During 
winter, snowshoe hare usually eat bark, twigs, buds and evergreen leaves of woody plants (Kolbe nd). Palatable 
deciduous species include maple, birch, rose, hazel and willow, whereas jack pine, white pine, larch, and cedar are 
favored conifers (Canadian Wildlife Service nd). These plant community types do not occur in the project impact 
area of influence. 

The USFWS has inadequate information to determine whether resident lynx populations occurred historically or 
currently within New York, Vermont, Michigan, Wisconsin, Idaho, Utah, and Oregon (USFWS 2000). It has been 
68 years since a lynx was last officially spotted in Utah (ENN 1999). The official State status of the lynx in Utah 
is Sensitive; information is inadequate to determine whether a resident population existed historically or currently 
(USFWS 2000). There are records oflynx occurrence in the Uinta Mountain Range. A few records also exist from 
the Wasatch Range and the Manti La Sal. The last verified records of lynx from Utah were in 1977 for physical 
remains and 1982 for tracks. The lynx has been protected from harvest in Utah since 1974 (USFS et. al. 2000). 

There are only 10 verified records oflynx in Utah since 1916. Nearly all of the reports are from the Uinta 
Mountain Range along the Wyoming border (McKay 1991). Four of the records correlate to cyclic population 
highs in the 1960s and 1970s. Recent DNA results documented the presence of a lynx in Utah. There is no 
evidence oflynx reproduction in Utah. The USFWS considers that any lynx occurring in Utah are dispersers from 
other popUlations rather than residents, because most of the few existing records correspond to cyclic population 
highs, there is no evidence of reproduction, and boreal forest habitat in Utah is remote and far from source lynx 
populations (USFWS 2003b). 

Although sightings of the Canada lynx in Utah over the past twenty years are exceedingly rare, the Forest Service 
recently announced that Canada lynx hair was found in the Manti-La Sal National Forest south of the impact area 
of influence during 2002 (UDNR 2003b). In the impact area of influence, there is one record of Canada lynx at 
Strawberry Reservoir in 1966 (UDNR 2003b). A "key lynx linkage route" crosses the Highway 40 corridor near 
Daniels Summit (CUWCD 2000). 
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3.3.2 Bald Eagle 

The bald eagle (Haliaeetus leucocephalus) was originally listed as endangered in 1967; its status was changed to 
threatened in 1995 and the species has subsequently been proposed for deli sting in the lower 48 United States 
(USFWS 2003a). The bald eagle is the only sea eagle occurring regularly on the North American Continent 
(American Ornithologists' Union 1983). It is primarily a bird of aquatic ecosystems (Marshall and Nickerson 1976) 
and frequents estuaries, large lakes, reservoirs, major rivers, and some seacoast habitats. Suitable habitat must have 
an adequate food base (which consists offish), perching areas, and nesting sites that meet specific requirements for 
the species (USFWS 1994). Breeding sites require tall trees that project above the general forest crown (Kaufman 
1996). Bald eagles have ranged historically throughout North America except for extreme northern and southern 
latitudes (USFWS 1994). They nest on both coasts from Florida to Baja California in the south and from Labrador to 
the western Aleutian Islands and Alaska in the north. At the time Europeans first arrived in North America, there 
were an estimated quarter- to half-million bald eagles (Gerrard and Bortolotti 1988). Populations began to decline in 
the mid-to late-1800s as the result of declines in prey popUlations, loss of nesting habitat, and shooting. These factors 
continued to reduce populations until the 1940s when the Bald Eagle Protection Act (16 U.S.c. 668aa) was passed. 
Shortly after World War II, the pesticide dichloro-diphenyl-trichloroethane (DDT) became popular for controlling 
mosquitoes along coastal and other wetland areas (Carson 1962). In the late 1960s, researchers determined that 
dichlorophenyl-dichloroethane (DDE), the principal metabolite of DDT, accumulated in the fatty tissues of eagles 
following ingestion of contaminated prey and impaired calcium production during egg-shell formation, thus 
inducing egg-shell thinning and reproductive failure. As a result, eagles south of the 40th parallel were listed as 
endangered under ESA in 1973 (USFWS 1994). The protection afforded under ESA, together with a 1972 ban on 
the use of DDT in the United States and the implementation of regional recovery plans, has resulted in a dramatic 
increase in the North American bald eagle popUlation in recent years. Numbers of nesting pairs in the lower 48 states 
rose from 417 in 1963 to more than 4,000 in 1993 (USFWS 1994). In Utah, however, breeding habitat has always 
been limited, and Henny and Anthony (1989) noted that nesting by bald eagles was not documented in Utah until 
1984, when one pair was discovered in the southeastern part of the state. However, Henny and Anthony's report 
conflicts with Henshaw (1875), who considered the bald eagle to be a permanent breeding species around Utah 
Lake. Currently, there are three known nesting territories in Utah in the southeastern part of the state. Two of these 
territories were active in 1994 (Bunnell 1994). 

Bald eagle winter range requires unfrozen lakes or rivers with nearby adequate roost and perching sites. Wintering 
eagle populations in Utah are substantial, with 1,263 recorded in 1985 at scattered locations during the National 
Wildlife Federation's midwinter survey (Henny and Anthony 1989). Counts conducted by the Utah Division of 
Wildlife Resources also indicate a general increase in wintering eagles (Bunnell 1994). Individuals are seen 
commonly in small numbers within the impact area of influence from October through March (Smith and Murphy 
1973, Reclamation 1988). During this period, eagles are frequently observed around Utah Lake, Mona Reservoir, 
and lower Diamond Fork Creek, as well as in scattered wetlands throughout central Utah (Reclamation 1988). Night 
roosts are located sparsely throughout the area, including timbered canyons and in groves of trees within the valley. 
They are often occupied by several to many eagles at once. Known roosting sites are located at Utah Lake, Mona 
Reservoir, and within cottonwood stands along lower Diamond Fork Creek near Palmyra Campground. Bald eagles 
frequently use trees around Utah Lake as daytime perches. UDNR records show a number of bald eagle 
occurrences at Deer Creek Reservoir and along the Provo River north of Deer Creek Reservoir prior to 1980 
(UDNR 2003a) and several eagles have been seen at the outlet of the Provo River in the winter of 2002-2003. 

3.3.3 Yellow-billed Cuckoo 

The western subspecies of the yellow-billed cuckoo (Coccyzus americanus occidentalis) was listed as a candidate 
species in the western United States in 2001 (USFWS 2003a). These cuckoos are closely associated with riparian 
areas containing tall cottonwood trees (Populus spp.) and an abundant sub-canopy or shrub layer at elevations 
between 2500 - 6000 feet mean sea level (MSL) in Utah. The cuckoo nesting characteristics are a nest of twigs, 
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lined with leaves, grasses, mosses, rootlets, placed in the horizontal limb of a tree or bush 3- to 20-feet high. 
These birds are heard more than they are seen and are quite shy. The cuckoo stays in the dense canopy of trees or 
tangles of undergrowth. They are one of the latest migrant species to nest in the state, arriving in late Mayor early 
June and breeding through July. Southward migration usually begins in late August or early September (UDNR 
2003b). Records in the impact area of influence are clustered near Deer Creek Reservoir along the Provo River 
and Provo City, with other observations at the Brigham Young University Agricultural Station north of Salem 
City and in Santaquin City (UDNR 2003a). 

3.4 Aquatic Species 
3.4.1 Fish 

3.4.1.1 June Sucker 

The June sucker (Chamistes liorus) is listed as endangered under both the Federal Endangered Species Act. The 
species was federally listed under the federal ESA with critical habitat on April 30, 1986 (51 FR 10857). The 
lower 4.9 miles of the main channel ofthe Provo River, from the Tanner Race diversion downstream to Utah 
Lake was designated as critical habitat. At the time of its listing, the population was fewer than 1,000 individuals 
(51 FR 10857), but more recent estimates of adult spawning populations have been closer to 300 individuals (51 
FR 10857). Its National Heritage Status in Utah is unranked. 

This species is endemic to Utah Lake and its tributaries and is closely associated with habitat in braided, slow, 
meandering channels (USFWS 1999). Rivers with tree-lined banks and slow-water pools provide habitats suitable 
for larval development (USFWS 1999). Larvae drift downstream to Utah Lake at night after emerging from 
spawning beds (Modde and Muirhead 1990). June suckers were last observed in the lower Provo River in 2002 
and Utah Lake in 1993 (USFWS 1999; UDNR 2003b). A questionable sighting of June sucker was reported in 
Hobble Creek in 1980 (USFWS 1999; UDNR 2003b). Cope and Yarrow (1875) reported that the June sucker 
spawned historically in tributaries to Utah Lake. 

In 1999, a recovery plan for the June Sucker was adopted by the USFWS to prevent extinction, downlist the 
species to threatened status, and to delist (USFWS 1999). The immediate objective of the recovery plan was to 
prevent extinction of the June Sucker by establishing at least one secure refuge population and halting and 
reversing the decline of the extant population in Utah Lake. Additional criteria related to habitat, population size, 
and non-native species were specified to downlist the species and to delist (USFWS 1999). The target date of 
recovery listed in the recovery plan was 2040. 

The number of adult June sucker participating in spawning in the lower Provo River is estimated each spring 
(USFWS 1995b). From 1979 to 1985, the number of spawners never exceeded 500 fish, and 1985 was the last year 
in which aggregations of 30 to 50 June sucker spawners were observed in the Provo River. During the 1990s, 
collections of June sucker spawners in the Provo River have been less than 100 fish, and occasionally were less than 
50 fish. Recent estimates placed the wild population in the entire lake at approximately 300 individuals (Keleher et 
al. 1998). Recruitment to the adult population is thought to be poor as a result of predation by white bass and other 
introduced predators. Aging of various groups of June sucker collected in the 1980s and 1990s found few fish less 
than 10 years of age, suggesting recruitment and survival of juveniles is inadequate (USFWS 1999). 

The Provo River, the largest tributary of Utah Lake, historically has been the major spawning tributary for June 
sucker, but other tributaries were likely used prior to changes that made them unavailable or unsuitable for the 
species. Carter (1969) notes that early explorers and indigenous Native Americans also keyed fishing activities on 
the lower Spanish Fork River, Hobble Creek, and the mouth ofPeteetneet Creek. All three of these streams have 
considerably reduced flows from pre-irrigation times. Radant and Sakaguchi (1980) noted adult June sucker in 
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spawning condition near the mouth of the Spanish Fork River, but later studies failed to find either spawning suckers 
or suitable habitat in that stream. The Utah Division of Wildlife Resources found spawning June suckers in the lower 
Spanish Fork River in 2002. The lowermost irrigation diversion structure on the Spanish Fork River prevents the 
species from accessing potential spawning habitat (Radant and Shirley 1987). Peteetneet Creek no longer reaches 
Utah Lake, as it is dewatered near the High Line Canal. Flow in Hobble Creek has been significantly reduced and 
apparently no longer provides suitable habitat for a large species such as the June sucker. In recent years, the June 
sucker RIP has surveyed Hobble Creek for presence of adult June suckers without success. 

Various historic riverine habitat characteristics, many of which no longer exist, are presumed to be favorable to June 
sucker spawning success. These features include multiple, meandering channels at the inlet of tributaries to Utah 
Lake and riparian zones. These components are thought to create microhabitats that benefit June sucker as their 
ecological needs change associated with development through life history stages. Advantages of these habitats 
include cover from predators and slow, warm pools, which support larval growth. 

Factors that have contributed to the reduction in June sucker numbers include changes that have occurred both in 
Utah Lake and in historical spawning tributaries. In the tributaries, these effects include water management 
(primarily irrigation use) that has reduced streamflows during critical spawning times, reductions in available 
spawning habitat caused by impassable barriers associated with irrigation diversions, introduction of exotic 
predators, introduction of other non-native species (carp), loss of spawning habitat, poor water quality, reduced 
aquatic vegetation, and channelization or channel simplification. In Utah Lake, contributing factors include changes 
in chemical and physical habitat, introduction of exotic predators, and lake level management. 

The life history of the June sucker involves both Utah Lake and its tributaries. One of only four "lake suckers," the 
mouth of the June sucker is terminal, and the lips and gill rakers of adults are adapted to feed on microscopic 
plankton. Adults live in Utah Lake, apparently moving about the lake considerably. Sexual maturity likely occurs at 
5 to 7 years of age, but most adults are from older age classes (Scoppettone and Vinyard 1991). During June, 
reproductive adults move into the Provo River to spawn. During most water years spawning is limited to the lower 
3 miles because of a partial passage barrier at the Fort Field diversion. However in very high water years adults have 
been seen above this partial barrier using the next 1.9 miles of habitat up to the Tanner Race diversion dam. 
Spawning typically occurs in mid- to late June, with the eggs hatching in 1.5 to 2 weeks. Adults move back into the 
lake shortly after spawning. A post-spawning aggregation of adult June sucker was found in Provo Bay by Radant 
and Shirley (1987) and recent findings based on radio-tagged June sucker confirm this (Crowl 2003). This portion of 
Utah Lake has higher than normal plankton densities during this period, and the fish may be responding to this food 
source following relatively little feeding during their stay in the Provo River. 

The early life history of the species is poorly understood. Larvae apparently drift down to the lake relatively quickly 
after spawning (Radant and Sakaguchi 1980; Radant and Shirley 1987; Modde and Muirhead 1990). It is thought 
that many of the spawning tributaries originally had deltas into the lake that would have provided young suckers 
with food, cover, and space for growing. These habitats no longer exist. It is thought that juveniles live in or around 
the lake. Recent research (Crowl 1994) indicates young are very susceptible to predation by white bass, although 
they will seek cover if it is available. Current thinking on limiting factors for the species suggests that predation on 
the young, either in the dredged lower Provo River channel, or in Utah Lake, is the major factor in poor recruitment 
to the adult population (USFWS 1995b). Lack of hiding cover in the lower Provo River and in the lake may be a 
contributing factor to predation. Poor water quality conditions and a large carp population appear to be factors in 
young sucker survival. 

Baseline conditions in the Provo River were assumed to be full operation of the M&I System. The M&I System 
has been partially operating since 1996 after the Syar Tunnel in the Diamond Fork System became operational 
and up to 30,000 acre-feet per year of Bonneville Unit water has been allowed to flow down Sixth Water and 
Diamond Fork Creeks into Utah Lake for exchange to Jordanelle Reservoir. When the Diamond Fork System is 
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completed in 2004 and begins to operate in 2005, an annual average of 86, 100 acre-feet per year of Bonneville 
Unit water will be delivered to Utah Lake for exchange to Jordanelle Reservoir. 

Past and ongoing human actions have had significant, detrimental effects on habitat availability, water quality, 
and river flow timing, magnitude and duration. The combination of these non-CUP-associated activities has 
reduced June sucker populations to critically low levels. Several major actions have had and continue to have 
significant, detrimental effects on June sucker, including depletion of Provo River flows by priority water right 
holders, introductions of non-native sport fish into the Provo River and Utah Lake, habitat alteration, and other 
direct mortality. These past and ongoing actions have influenced the baseline conditions for June sucker in the 

. Provo River. 

Table 3-2 presents a summary of the June sucker collected on the Provo River during spawning runs from 1991 
through 2003. During the years from 1991 to 1996, all of the spawning June sucker collected in the Provo River 
were wild. Starting in 1997, June sucker originating from a hatchery and released to the Provo River and Utah 
Lake were collected in addition to the wild fish. Starting in 2002, June sucker raised in Red Butte Reservoir and 
released to the Provo River and Utah Lake were collected in the Provo River during the spawning run. June 
sucker spawning data from 1998 through 2003 were provided by the Utah Division of Wildlife Resources (UDNR 
2003b). 

Table 3-2 
Number of June Sucker Collected During Spawning 

Runs on the Provo River 

Year Wild Hatchery Red Butte Total 
Fish Fish Reservoir Fish Fish 

1991 35 0 0 35 
1992 46 0 0 46 
1993 38 0 0 38 
1994 67 0 0 67 
1995 24 0 0 24 
1996 29 0 0 29 
1997 13 1 0 14 
1998 0 1 0 1 
1999 0 1 0 1 
2000 2 6 0 8 
2001 2 4 0 6 
2002 15 12 12 39 
2003 34 23 59 116 

Source: 
Utah Division of Wildlife Resources (UDNR 2003b) 

3.4.1.2 Bony tail 

There are no documented collections of bony tail (Gila elegens) from the impact area of influence. The bony tail is 
listed as "endangered" under the federal Endangered Species Act and by the State of Utah. Bonytail was listed 
under the federal ESA in 1980 (45 FR 27710), with a final determination of critical habitat on March 21,1994 (5 
FR 13374). A small number of wild adults exist in Lake Mohave on the mainstem Colorado River of the Lower 
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Colorado River Basin (i.e., downstream of Glen Canyon Dam, Arizona) and there are small numbers of wild 
individuals in the Green River and upper Colorado River sub-basins of the Upper Colorado River Basin (USFWS 
2002a). Its National Heritage Status in Utah is Sl, critically imperiled. 

Currently no self-sustaining populations of bony tail exist in the wild, and very few individuals have been caught 
throughout its range (USFWS 2002a). The bony tail is considered adapted to mainstem rivers where it has been 
observed in pools and eddies (USFWS 2002a). Similar to other closely related Gila spp., bony tail in rivers 
probably spawn in spring over rocky substrates; spawning in reservoirs has been observed over rocky shoals and 
shorelines (USFWS 2002a). 

3.4.1.3 Colorado Pikeminnow 

There are no documented collections of Colorado pikeminnow (Ptychocheilus lucius) from the impact area of 
influence. The Colorado pikeminnow is listed as "endangered" under the federal Endangered Species Act and by 
the State of Utah. This species was first included in the List of Endangered Species issued by the Office of 
Endangered Species on March 11, 1967 (32 FR 4001) and was considered endangered under provisions of the 
Endangered Species Conservation Act of 1969 (16 U.S.c. 668aa). The Colorado squawfish (pikeminnow) was 
included in the United States List of Endangered Native Fish and Wildlife issued on June 4, 1973 (38 FR No. 
106), and it received protection as endangered under Section 4(c)(3) of the original ESA of 1973. The final rule 
for determination of critical habitat was published on March 21, 1994 (59 FR 13374). Wild, reproducing 
populations occur in the Green River and upper Colorado River sub-basins of the Upper Colorado River Basin 
(i.e., upstream of Glen Canyon Dam, Arizona), and there are small numbers of wild individuals (with limited 
reproduction) in the San Juan River sub-basin (USFWS 2002b). The species was extirpated from the Lower 
Colorado River Basin in the 1970s but has been reintroduced into the Gila River sub-basin, where it exists in 
small numbers in the Verde River (USFWS 2002b).lts National Heritage Status in Utah is Sl, critically 
imperiled. 

Currently, three wild populations of Colorado pikeminnow are found in about 2,821 miles of riverine habitat in 
the Green River, upper Colorado River, and San Juan River sub-basins (USFWS 2002b). The Colorado 
pikeminnow is a long-distance migrator; moving hundreds of miles to and from spawning areas. Adults require 
pools, deep runs, and eddy habitats maintained by high spring flows (USFWS 2002b). After hatching and 
emerging from spawning substrate, larvae drift downstream to nursery backwaters that are restructured by high 
spring flows and maintained by relatively stable base flows (USFWS 2002b). 

3.4.1.4 Humpback Chub 

There are no documented collections of humpback chub (Gila cypha) from the impact area of influence. The 
humpback chub is listed as "endangered" under the federal Endangered Species Act and by the State of Utah. This 
species was first included in the List of Endangered Species issued by the Office of Endangered Species on March 
11, 1967 (32 FR 4001) and was considered endangered under provisions of the Endangered Species Conservation 
Act of 1969 (16 U.S.c. 668aa). The Colorado squawfish (pikeminnow) was included in the United States List of 
Endangered Native Fish and Wildlife issued on June 4, 1973 (38 FR No. 106), and it received protection as 
endangered under Section 4( c )(3) of the original ESA of 1973. The final rule for determination of critical habitat 
was published on March 21, 1994 (59 FR 13374). Six extant populations are known: the first five populations are 
in the Upper Colorado River Basin (i.e., upstream of Glen Canyon Dam, Arizona), and the sixth population is in 
the Lower Colorado River Basin (USFWS 2002c). Its National Heritage Status in Utah is SI, critically imperiled. 

Populations of humpback chub are restricted to deep, swift, canyon-bound regions of the mainstem and large 
tributaries of the Colorado River Basin (USFWS 2002c). Adults require eddies and sheltered shoreline habitats 
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maintained by high spring flows (USFWS 2002c). Young require low-velocity shoreline habitats, including 
eddies and backwaters, that are more prevalent under base-flow conditions (USFWS 2002c). 

3.4.1.5 Razorback Sucker 

There are no documented collections of razorback sucker (Xyrauchen texan us ) from the impact area of influence. 
The razorback sucker is listed as "endangered" under the federal ESA and in the State of Utah. The species was 
listed under the federal ESA in 1991 (56 FR 54957) with critical habitat designated on March 21, 1994 (59 FR 
13374). The species is endemic to the Colorado River Basin of the southwestern United States (USFWS 2002d). 
Razorback sucker are currently found in small numbers in the Green River, upper Colorado River, and San Juan 
River sub-basins; lower Colorado River between Lake Havasu and Davis Dam; reservoirs of Lakes Mead and 
Mohave; in small tributaries of the Gila River sub-basin (Verde River, Salt River, and Fossil Creek); and in local 
areas under intensive management such as Cibola High Levee Pond, Achii Hanyo Native Fish Facility, and Parker 
Strip (USFWS 2002d). Its National Heritage Status in Utah is SI, critically imperiled. 

Historically, razorback sucker were widely distributed in warm-water reaches oflarger rivers of the Colorado 
River Basin from Mexico to Wyoming (USFWS 2002d). Habitats required by adults in rivers include deep runs, 
eddies, backwaters, and flooded off-channel environments in spring; runs and pools often in shallow water 
associated with submerged sandbars in summer; and low-velocity runs, pools, and eddies in winter (USFWS 
2002d). Spring migrations of adult razorback sucker were associated with spawning in historic accounts, and a 
variety oflocal and long-distance movements and habitat-use patterns have been documented (USFWS 2002d). 
Young require nursery environments with quiet, warm, shallow water such as tributary mouths, backwaters or 
inundated floodplain habitats in rivers, and coves or shorelines in reservoirs (USFWS 2002d). 

3.4.2 Invertebrates 

3.4.2.1 Desert Valvata (Utah Valvata) 

The desert (or Utah) valvata (Valvata utahensis) is listed as endangered under both the Federal Endangered 
Species Act and the State of Utah. Its National Heritage Status Rank in Utah is SX, presumed extirpated. The 
species was federally listed in 1992 as endangered throughout its known range in Idaho and Utah. 

Desert valvata occurs in free-flowing waters near rapids, but avoids areas of fast currents. This species utilized 
habitat with aquatic plants in well-oxygenated areas with sand or mud substrates and is not found in gravel or 
boulders. The desert valvata historically occurred in Utah Lake, but based on recent statewide surveys, the U.S. 
Fish and Wildlife Service currently considers the species to be extirpated from Utah (UDNR 2003b, USFWS 
1995a). The last recorded observation at Utah Lake was in 1883 (UDNR 2003b). Extant popUlations are confined 
to the Snake River Basin (57 FR 59244 59257; CUWCD 1998; Oliver and Bosworth, 1999). Because it is 
suspected that this species is extirpated in the project area, no field surveys were performed to determine the 
presence of species or habitat. 

3.5 Plant Species 

3.5.1 Ute Ladies'-Tresses 

Ute Ladies'-tresses (Spiranthes diluvialis) was listed as a Threatened species January 17, 1992 (FR 2053). The 
major reason for listing was due to habitat loss and modification and that it has a low reproductive rate. Since its 
listing, considerable efforts have been put forth by agencies (including the District), universities, and public 
entities to gather information on the biology, habitat requirements and distribution of the Ute Ladies' -tresses. A 
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Draft Recovery Plan for this species was developed by the USFWS in 1995. The District produced a status update 
on Ute Ladies' -tresses in 1996. Based upon this report, the District requested that the USFWS initiate action to 
de1ist S. diluvialis. The data contained in the status update report suggests that the USFWS erred in the listing of 
this orchid and that the body of knowledge regarding the population size was at the time of listing unknown and 
therefore a major error occurred with the species listing. Since listing, additional populations have been located in 
Utah. Populations have also been documented in Washington, western Montana, Idaho, Wyoming, Colorado and 
western Nebraska. The orchid also historically occurred in eastern Nevada. 

Ute Ladies'-tresses (ULT) are a perennial orchid found along riparian edges, gravel bars, old oxbows and moist to 
wet meadows along perennial freshwater streams and springs at elevations ranging from approximately 4,300 to 
7,000 feet (USFWS 1992; Stone 1993). The species' common name (ladies'- tresses), in use for over 
200 years, refers to the spiral arrangement of the flowers on the inflorescence that resembles braided hair 
(Cronquist et al. 1977). It is an early successional species that is well adapted to colonizing banks and low 
floodplains along alluvial streams where scouring and sediment deposition are natural processes. It has been 
found in irrigated and sub-irrigated pastures that are mowed or moderately grazed. In general, the orchid occurs in 
relatively open grass and forb-dominated habitats, and seems intolerant of dense shade. The plants bloom from 
late July through August (sometimes September), setting seed in the early fall (USFWS 1992). A colony is 
defined as any location where flowering plants have been found in a similarly delineated habitat on that 
geomorphic surface. Therefore, a colony may be comprised of one or more individuals on a sandbar (large or 
small) or on a large flood plain delineated by topographical changes in slope or elevation. 

The Ute Ladies' -tresses is usually 8- to 20-inches tall with fleshy, tuberous roots. It has long, narrow basal leaves 
(up to 1.5-inches long by 0.6-inch wide) which are reduced to bractlets upward on the stem. The tubular creamy 
white flowers are 0.3- to 0.6-inch long and arranged spirally on the stem. Some flowering stalks have only a few 
flowers while others may be packed with flowers. Marcus E. Jones originally collected Spiranthes diluvialis in 
Salt Lake City, Utah in 1880. Charles 1. Sheviak (1984) described the species after much deliberation over 
herbarium specimens and field studies of the species in its native habitat. He based his determination on the major 
morphological and cytological characters of specimens that were collected in Utah and Golden, Colorado, the 
collection site of the first western plants of the species that were sent to him for verification. Sheviak concluded 
that S. diluvialis (2n=74) probably originated from the hybridization of S. magnicamporum (2n=30) and S. 
romanzofJiana (2n=44) during the Pleistocene when the climate was much cooler and wetter. As aridity increased, 
S. diluvialis became restricted to isolated wetlands in the west. Arft and Ranker's (1993) electrophoretic research 
corroborates Sheviak's findings that S. magnicamporum and S. romanzofJiana are S. diluvialis' putative parents. 
Sheviak (1984) reported that S. diluvialis has morphological characteristics that are intermediate between those of 
both probable parents. Sheviak (1984) maintains and Arft (1995a) agrees that S. diluvialis be recognized as a 
distinct species. However, Welsh et al. (1993) treats the species as a variety of S. romanzoffiana in their treatment 
of the Utah Flora. 

Seeds of S. diluvialis have never been successfully germinated in the laboratory and seed viability has not been 
tested. Attempts by Therese Meyer, Red Butte Garden's Endangered Plant Horticulturist, and Jim Coyner, Utah 
Orchid Society, to propagate the orchid by tissue culture also have been unsuccessful, thus far (Coyner and Hreha, 
1995). Red Butte Garden maintains a collection of S. diluvialis in cultivation that was rescued from the Steineker 
Dam borrow pit near Vernal, Utah in 1993 as a seed source for future germination and tissue culture research. 

The life history and underground phenology of S. diluvialis remains a mystery to orchid biologists (USFWS, 
1995c) According to Wells (1981) who has worked on other species of the genus, especially S. spiralis, following 
germination, juvenile orchids remain underground as a colorless mycorrhizome, devoid of chlorophyll, and 
dependent on the fungus for nutrition. At this time, the mycorrhizome is subject to drought, waterlogging, 
mechanical damage and predation. The time underground varies from species to species (usually greater than one 
year and perhaps as long as 15 years). The mycorrhizome is eventually replaced by a root tuber that is infected by 
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the fungus that transfers water and nutrients from the soil to the plant. After the first green leaf is produced, the 
plant becomes autotrophic and starts producing its own food. 

Little is known about the mycorrhizome stage of the orchid life cycle because it is hard to find in the soil. Wells 
(1981) also reported that the plant remains green throughout the winter as a rosette (visible above ground) which 
usually has between four and eight leaves. In the spring, the rosette starts to grow, an inflorescence is formed, it 
flowers and by mid-June it dies. Underground the tuber that supported the rosette and inflorescence also starts to 
shrivel up and die. By September, a new rosette and inflorescence forms from a new tuber. Many terrestrial 
orchids renew their vegetative parts every year by producing new tubers. The tubers have no roots but they are 
covered with fungal mycelia that absorb water and nutrients from the soil. Although S. diluvialis' flowering 
phenology is different (early July through September) from that described by Wells (1981) for S. spiralis, .S. 
diluvialis and S. spiralis may have similar life cycles (Coyner 1991; USFWS 1995c). 

Germination and establishment biology is important for conservation of orchid species (Mehrhoff 1989b). 
Knowledge of orchid phenology is necessary for the effective management of the orchid's habitat (Wells 1981). 
There have been no definitive studies to track the life cycle of S. diluvialis in the field. Most of the available life 
history information comes from field observations by orchid researchers in Colorado and Utah. 

Several authors have reported variation in annual flowering frequencies for terrestrial orchids (Curtis and Greene 
1953; Wells 1967; Tamm 1972). Tamm (1972) attributes these variations in flowering frequencies to land use 
changes, fluctuating weather conditions, changes in plant competition within the orchid's habitat and variations in 
mycorrhizal activity. Wells (1967) reported that S. spiralis plants may pass at least one season or more 
underground and produce a flower the next. He suggests that mycorrhizae may play an important role in the 
nutrition of the mature plant during dormancy as well as the seedling during germination. Additionally, there may 
be a high resource cost to the plant due to flowering and fruiting. Sipes (1995) observed that plants that flowered 
and produced fruits in 1991 did not flower in 1992. There is a possibility that removal of photosynthetic tissue by 
grazing cattle and herbivory by voles during one growing season may limit resource allocation for floral 
development in the next. 

Mehrhoff(1989a) found 20 percent dormancy in his populations of terrestrial orchids. He observed that plants 
were absent for at least one season and for as long as three seasons. No plants reappeared after being absent for 
more than 3 years. The Ute Ladies'-tresses orchid seems to exist vegetatively underground for many years. 

Plant size may influence flowering potential in terrestrial orchids. Mehrhoff(1989a) reported that large orchid 
plants tend to flower while small plants remain vegetative or die. Mehrhoff (1989a) observed that flowering 
individuals were always the largest in the population while sterile or vegetative plants were always the smallest. 

Mehrhoff (1989a) concluded that increased adult mortality and recruitment failure contributed to orchid 
population decline. Wells (1981) reported three causes of orchid mortality: 1) trampling by cattle hooves, 2) 
destruction of the orchid tubers by beetle larvae, and 3) competition by dense tussocks of grass (Bromus sp.). 
Cattle in some areas heavily graze S. diluvialis, voles eat the stems and it can be out-competed for light by the 
succession of associated vegetation. However, the effects of these activities on orchid mortality and population 
decline have not been fully determined for this species. Arft (1995a) has studied some effects of vole activity in S. 
diluvialis plots maintained by the Boulder, Colorado Open Space Program. 

Spiranthes diluvialis is primarily pollinated by bumblebees (Bombus sp.) while a few are pollinated by 
Anthophora (sp.) bees (Sipes and Tepedino 1994, 1995, 1996). Dominant pollinators may fluctuate from year to 
year and from site to site. Bees work from the bottom to the top of the inflorescence (Cronquist et al. 1977; Sipes 
1995). Sipes (1995) determined that S. diluvialis is self-compatible and according to Sipes and Tepedino (1994, 
1995), S. diluvialis offers only nectar, no pollen, as a reward to pollinators. Reproductive success is probably 
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closely tied to the presence of other pollen producing species associated with S. diluvialis, offering a more diverse 
reward thus attracting more pollinators. Therefore, pollen-producing species within the S. diluvialis habitat are 
essential to the preservation of this rare orchid. Pollination is necessary to maintain the genetic diversity of the 
species (Sipes 1995). 

Spiranthes diluvialis produces several hundred to tens of thousands of seeds per fruit. A single individual can 
produce as many as 100,000 seeds in a season (Sipes and Tepedino 1994; Sipes 1995). Arft (1995b) stressed the 
importance of fruit set in the perpetuation of the species. S. diluvialis has average to relatively high fruit set 
compared to other species of orchids (Sipes and Tepedino 1994). Many researchers working in Colorado and Utah 
have reported flowering and fruiting data for S. diluvialis (Stone 1993; Arft 1995b; Sipes 1995; Sipes and 
Tepedino 1994, 1995, 1996). 

During the 1992 field season, Sipes found greater fruit set in S. diluvialis flowers at the bottom of the flowering 
stalk compared to those towards the top of the flowering stalk. This pattern in fruit and seed set may reflect the 
bees' pollination pattern; they start at the bottom and work their way to the top of the inflorescence. Sipes (1995) 
concluded that fruit set fluctuated from site to site and from year to year. Flowering phenology may affect fruit 
set. Frost damaged flowers and fruits were observed on plants that flowered late in the season. A reduction in 
potential pollinators was also observed late in the season. S. diluvialis' reproductive success may vary from 
flowering season to season due to resource availability and pollinator density. 

An understanding of seed bank dynamics is necessary to assess population demographics (Kalisz and McPeek 
1992). Information concerning the seed bank of this species is scarce. The seeds of S. diluvialis are relatively 
short lived, as are those of most orchids (Sipes 1995). Orchid seeds are extremely difficult to locate in the field 
due to their small size. Pollination is necessary to maintain the genetic diversity of the seed bank that needs to be 
renewed annually. 

Some epiphytic, as well as, terrestrial orchids appear to tolerate stressful conditions very well. Some terrestrial 
orchids tolerate a degree of water shortage that would be damaging to other species. The habitats of epiphytic 
orchids are often deficient in nutrients (Dressler 1990). While orchids are usually not the first plants to appear 
after vegetation is cut or burned, some orchids do show definite weedy tendencies. Several species of Spiranthes 
are scarce and very localized in undisturbed habitats but have multiplied greatly in disturbed areas (Sheviak 
1974). S. diluvialis exhibits many r-selected characteristics or strategies (i.e., numerous small seeds, which are 
short-lived and dispersed over a wide area in temporary or unpredictable habitats resulting in fluctuating 
populations). The species appears to be more ofa pioneer species that thrives under a disturbance regime. Since 
1993, the orchid has re-colonized the area ofSteineker Dam borrow pit in Vernal, Utah where a salvage operation 
was conducted. That S. diluvialis exhibits characteristics usually associated with r-selected species is unusual 
because most orchids tend not to exhibit these traits (Dressler 1990). In cultivation, the orchid appears not to be 
very competitive and quickly is replaced by other more aggressive species that are found growing with it (Meyer 
1994). 

The orchid has been found between 1370-2085 m in various mesic habitats including wet meadows, riparian 
areas, especially along meandering streambeds, abandoned oxbows and point bars, marshes and raised bogs. 
Spiranthes grows most often in sandy/silty loam soils that are wet 1.5- 2.0 feet below the surface. Usually, the 
orchids grow in full sunlight with other riparian species. In Utah, the associated species include: horsetail 
(Equisetum spp.), the grasses (Agrostis stolonifera and Poa pratensis), sedges and rushes (Carex sp., Eleocharis 
sp., Juncus arcticus and Scirpus sp.), and forbs (Melilotus officinalis, Castilleja exilis, Aster hesperius and 
Solidago occidentalis). The following trees and shrubs: Alnus incana, Betula occidentalis, Elaeagnus 
angustifolia, Shepherdia argentea, Salix exigua, S. lutea and Populus angustifolia also have been observed in the 
habitat (UNHP 1994, Welsh et al. 1993). 
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At the time of listing in 1992, S. diluvialis populations were located in three regions of the western United States: 
the eastern region (east of the Continental Divide in Colorado), the central region (Eastern Utah), and the western 
region (Great Basin of Western Utah and Eastern Nevada). Habitat types where populations were located were 
similarly described as riparian meadow habitat, differences to this are noted for each region. Totaled populations 
numbered 15,5 of which (33 percent) were presumed extirpated, as listed below. 

Two populations were reported in the eastern region: 1) Boulder Creek population in Boulder, Colorado; and 2) 
Clear Creek population in Golden and Wheat Ridge, Colorado. Habitat types in the eastern region were primarily 
relict tall grass meadows. 

Six populations were identified within the central region: 1) Browns Park population along Green River in 
Daggett County; 2) Dinosaur National Monument population along Cub Creek in Uintah County; 3) Whiterocks 
population along Uinta and Whiterocks Rivers in Duchesne and Uintah Counties; 4) Duchesne population along 
Duchesne River in Duchesne County; 5) Capitol Reef National Park population along the Fremont River in 
Wayne County; and 6) Deer Creek population along Deer Creek in Garfield County. Major habitat types in the 
central region were understory meadows of riparian woodlands. 

Seven populations were identified within the western region: 1) Ogden population in Weber County, Utah, 
assumed extirpated; 2) Jordan River population along Jordan River in Salt Lake County, Utah, assumed 
extirpated; 3) Red Butte Canyon population near Salt Lake City, Utah, assumed extirpated; 4) Callao population 
in Willow Springs, near Tooele, Utah, assumed extirpated; 5) Panaca population along Meadow Valley Wash 
near Panaca, Lincoln County, Nevada, assumed extirpated; and Utah Lake populations (6 and 7), both then viable 
populations adjacent to Utah Lake in Utah County, Utah. Habitat types in the western region included lake and 
spring-side mesic and wet meadows. 

Since the species was listed, the known range of the species has expanded. Two populations were identified in 
Wyoming in Goshen and Converse Counties, in the central and southeastern portions of the state. In Wyoming, 
the species occurs typically on sandy to coarse-sandy, sub-irrigated benches along streams, commonly restricted 
to a narrow zone between cattails and adjacent upland vegetation. Fertig (1995) ofthe Wyoming Natural 
Diversity Database estimated that at the time the state population of S. diluvialis at approximately 150 individuals. 

Additionally, Bonnie Heidel (1995) of the Montana Natural Heritage Program identified a population of S. 
diluvialis in Piedmont Swamp, a 500-acre wetland in the Jefferson River Valley, located southwest of Whitehall, 
in Jefferson County. The swamp has no inlets, and is fed by groundwater recharge. In 1994, 71 flowering 
individuals were identified, and in 1995,26 flowering individuals were located at this site. 

In recent years according to Ben Franklin, Botanist at the Utah Natural Heritage Program, new Utah locations for 
S. diluvialis have been found around Utah Lake near American Fork in Utah County and in Heber Valley in 
Wasatch County. Additionally, the distribution of S. diluvialis has been extended to three new states in the west: 
1) in Idaho along the Snake River below Paradise Dam in Swan Valley, 2) in Okanogan, Washington on the east 
side of the Cascades, and 3) near the Niobrara River in Nebraska. (Per. Comm. Ben Franklin 1999; Per. Comm. 
Dr. Lucy Jordan, USFWS 1999). 

The range of S. diluvialis has expanded in the last few years, following funding for searches, to include seven 
states (Colorado, Idaho, Montana, Nebraska, Nevada, Washington, and Wyoming) besides Utah. Range-wide, the 
total population is estimated at more than 60,000+ flowering individuals with one population in Utah (Diamond 
Fork Canyon) numbering at least 16,000 in 1998 (Jordan 1999). This figure is conservative, in that it does not 
take into account vegetative or dormant (below-ground) individuals. 
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The area of potential effect is along the Spanish Fork River from the confluence with Diamond Fork Creek 
downstream to the Castilla gaging station. There are a total of seven known occurrences along this reach of river. 
Five of the known occurrences are on island gravel bars and low floodplains adjacent to the main channel. These 
are located within approximately 0.5 mile of the confluence. Additionally, there are two known occurrences of 
UL T located between the Covered Bridge Canyon residential area access bridge, and the Castilla gaging station. 
These colonies are located in or around an old oxbow near the Cold Springs gaging station and are believed to be 
supported by secondary hydrology and seepage not associated with river flows. 

3.5.2 Deseret Milkvetch 

Deseret milkvetch (Astralagus desereticus) grows exclusively on sandy-gravelly soils weathered from 
conglomerate outcrops of the Moroni Formation. It is found on south- and west- (rarely north-) facing slopes and 
does well on larger, west-facing road cuts. This species occurs in open pinion-juniper-sagebrush communities at 
elevations from 5,400 to 5,700 feet. Deseret milkvetch is endemic to central Utah and known from only one 
occurrence in the Thistle Creek Valley near the town of Birdseye in Utah County. This one known occurrence is 
not within or adjacent to the impact area of influence. 

3.5.3 Clay Phacelia 

Clay phacelia (Phacelia argillacea) is found in pinion-juniper and mountain brush communities on sparsely 
vegetated slopes of the Green River Shale at about 6,600 ft elevation. This species occurs along the Douglas 
Creek and Gordon Gulch members of the Green River formation in the Wasatch Mountains in Pleasant Valley. 
Known occurrences are limited to two sites, Tucker rest area along SR-6 in Spanish Fork Canyon and five miles 
west-northwest of the Tucker population. Neither known occurrence is within or adjacent to the impact area of 
influence. 
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Chapter 4 
Environmental Consequences (Effects) 

4.1 Evaluation Criteria 

This section describes the criteria used to determine the magnitude of effects from the Preferred Alternative and 
other alternatives. The Endangered Species Act (ESA) establishes the legal criteria for determining effects on 
federally threatened and endangered species. Under the ESA, the U.S. Fish and Wildlife Service has sole 
authority to determine effects on threatened and endangered species. The ESA uses the terms "affect" and "may 
affect" to indicate degree of effect. The following general evaluation criteria have been developed for this 
technical report and apply to all species. 

• Taking of threatened or endangered wildlife species 

• Loss or degradation of utilized or potentially utilized habitat that would exceed the estimated level 
necessary to maintain viable populations or sub-populations of each species 

• Long-term disturbance in species migration and dispersal, breeding behavior or pollination that would 
threaten the viability of the population or sub-population. 

4.1.1 Plant Species 

In addition to those listed in Section 4.1.1, effects on T &E plant species were evaluated based on the following 
additional criteria developed for this Technical Report: 

• Any loss of individuals, or adverse modification of critical habitat as designated under the ESA or that 
conflict with the objectives of an official recovery plan for the species. 

• Substantial population reductions. "Substantial" reductions are considered to be those that would destroy 
a large area of utilized habitat (more than 25 percent of habitat in the area of potential effect), disturb or 
displace a resident sub-population, or result in losses of large numbers of individuals (more than 20 
percent of a local colony or population) of the species. 

• Direct removal or degradation of potential habitat 

• Negative impact on vegetative communities that support pollinators oflisted plants 

Three categories of "potential for effect" have been developed - high, moderate and low for UL T. Habitat 
described as having a "high potential for effect" will be considered as a "may affect" on the population for 
purposes of this analysis. Each occupied habitat was placed in one of the three categories for "potential for effect" 
according to the following criteria (which are defined below): 
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LOW POTENTIAL 

• Low to moderate drying or wetting (I) in the first two critical depths during 
the growing season 

• Secondary Hydrologic Support 
• Knowledge of Site Characteristics (2) 

MODERATE POTENTIAL 

• Moderate to High drying (I) in the first two critical depths during 
the growing season 

• Secondary Hydrologic Support 
• Knowledge of Site Characteristics (2) 

HIGH POTENTIAL 

• High drying (I) in three or four critical depths 
• No Secondary Hydrologic Support 
• Knowledge of Site Characteristics (2) 

(I)D • IW . rymg effing: 

i + i 

~ .................. .l 

Secondary 
Hydrologic 
Support (3) 

The proposed project would result in flow changes that will determine the amount of time a particular elevation 
would be inundated. A drying is a negative change in the percentage of time a particular elevation is inundated; a 
wetting is a positive change in the percentage of time an elevation is inundated. 

(2)S' Ch .. Ite aractenstics: 

• Geomorphology - oxbows, bars, flood plains etc. 
• Microtopography 
• Manmade structures - berms, dikes, culverts 

(3) Secondary Hydrologic Support (May increase or decrease the categorical placement): 

• Site location in relation to river geometry 
• Head source 
• Proximity to bank 
• Springs or seeps present 

ULTs have been identified as sensitive to pollination needs for reproduction. Pollinator species need a general 
vegetative community type in UL T habitat in order for pollinators to be present in numbers great enough to 
successfully pollinate an orchid population. A change in condition (direct impact by construction, or change in 
hydrologic operation of a system) that may decrease favorable associated plant species by greater than 50 percent 
in occupied habitat would be considered a significant effect. 
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4.2 Potential Effects Eliminated From Further Analysis 

Effects on Bony tail, Colorado pikeminnow, Humpback chub, Razorback sucker, Desert valvata, Deseret 
milkvetch and Clay phacelia have been eliminated from further analysis because there has been no occurrence of 
these species found within the impact area of influence. 

Effects on June sucker and Ute Ladies' -tresses from construction of any of the ULS features have been eliminated 
from further analysis because no construction activities would occur in or near the habitats of these species. 

Effects on Canada lynx and Western Yellow-billed cuckoo from construction of the following ULS features have 
been eliminated from further analysis because they would not be located in or near any recorded habitats of these 
specIes. 

• Sixth Water Power Facility and Transmission Line 
• Upper Diamond Fork Power Facility and Buried Transmission Line 
• Spanish Fork Canyon Pipeline 
• Santaquin - Mona Reservoir Pipeline 

Effects on Canada lynx and Western Yellow-billed cuckoo from operation and maintenance of the Preferred 
Alternative and other alternatives have been eliminated from further analysis. Operation and maintenance 
activities would not affect any habitat or potential habitat for these species. Flow changes would be minimal in the 
area that these species would occur and maintenance activities would not involve major changes or activities. 

Effects on bald eagle from construction or operation of the Preferred Alternative and other alternatives have been 
eliminated from further analysis. Construction of ULS features would not affect known nesting or primary 
roosting sites, or foraging habitats. Operations would not affect fish populations. 

Effects on June sucker in Utah Lake from operation of the Preferred Alternative and other alternatives have been 
eliminated from further analysis. The change in reservoir storage volume and stage are shown in the EIS, Chapter 
3, Section 3.2.8.2.6, Surface Water Hydrology. The incremental change would be small relative to baseline 
reservoir operations and would be within the normal historic fluctuations of Utah Lake. 

Effects on June sucker in Hobble Creek from operation of the Preferred Alternative and other alternatives have 
been eliminated from further analysis. June sucker do not currently utilize Hobble Creek and other elements of the 
June Sucker Recovery Implementation Program (re-channeling Hobble Creek, removal of beaver dams, etc.) 
would need to be implemented before increased flows, per se, would affect June sucker spawning in Hobble 
Creek. 

4.3 Spanish Fork Canyon-Provo Reservoir Canal Alternative (Preferred Alternative) 

Only those features of the Preferred Alternative that may affect T &E species are discussed, and only those species 
that may be affected are addressed in this analysis. 

3/25/04 
ULS DEIS - Threatened, Endangered and Sensitive 
Species Technical Report 

-35- 1.B.02.029.EO.136 



4.3.1 Construction Phase 

4.3.1.1 Sixth Water Power Facility and Transmission Line Upgrade 

4.3.1.1.1 Canada Lynx. The Sixth Water Power Facility would be located at the existing Sixth Water Flow 
Control Structure along Sixth Water Creek about 4 miles from the lynx key linkage route and about 10 miles 
southwest of the closest historical sighting. The Sixth Water Transmission Line upgrade would run parallel to and 
about 2 miles west of the lynx key linkage route for about 4 miles, and then would run southwest away from the 
lynx key linkage route. The upgraded transmission line would be about 9 miles southwest of the closest historical 
sighting. Construction of the power facility and transmission line upgrade would have no effect on the key linkage 
route, lynx habitat, or lynx since there is no documented historical use of the area by lynx and there are no known 
lynx popUlations or individuals in the effect area of influence. 

4.3.1.2 Spanish Fork-Santaquin Pipeline 

4.3.1.2.1 Yellow-billed Cuckoo. The pipeline corridor would pass close to a recorded cuckoo nest site at the 
Brigham Young University Agricultural Station and within 1 mile of a Santaquin City site. The construction SOPs 
(EIS Chapter 1, Section 1.9.8, Standard Operating Procedures During Construction) would prevent construction 
from affecting these potential nesting sites. Construction activities would not cause any of the evaluation criteria 
(see Section 4.1.1) to be exceeded. 

4.3.1.2 Mapleton-Springville Lateral Pipeline 

4.3.1.2.1 Yellow-billed Cuckoo. There are narrow patches of riparian habitat scattered along the Mapleton 
Lateral, but these would not be high quality cuckoo nesting habitat because of the absence of mature cottonwood 
overstory in most of the areas and because of their small size and narrow profile. No cuckoo nest sites have been 
recorded in the construction corridor. Construction of the Mapleton - Springville Lateral Pipeline would not cause 
any of the evaluation criteria (see Section 4.1.1) to be exceeded. 

4.3.1.3 Spanish Fork-Provo Reservoir Canal Pipeline 

4.3.1.3.1 Yellow-billed Cuckoo. There are historic records of yellow-billed cuckoo occurrences within one mile 
of the proposed pipeline corridor through Provo City, including records on the Brigham Young University 
campus and the Provo City Cemetery. Disturbance from pipeline construction would be minimal because of the 
amount of current human presence and activity in these areas. Construction activities would not cause any of the 
evaluation criteria (see Section 4.1.1) to be exceeded. 

4.3.2 Operations Phase 

4.3.2.1 June Sucker 

4.3.2.1.1 Provo River From Tanner Race Diversion to Interstate 15. The average monthly flows in the Provo 
River from Murdock Diversion to Interstate 15 under the Preferred Alternative represent a projected increase 
compared to baseline conditions (Table 4-1). Under the Preferred Alternative, the reach of the Provo River 
between Murdock Diversion and Interstate 15 would receive flow increases in all months. Flows in this reach 
were used to predict habitat availability for June sucker between Tanner Race Diversion and Interstate 15. 
Increased flow during May, June (spawning) and July (larval/young-of-year/out migration) in this reach was 
designed to benefit June sucker spawning and early life history. Instream flows would be targeted during summer 
months to support incubation and facilitate out-migration of juvenile suckers to Utah Lake. 
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Table 4-1 
Estimated Average Flow (cfs) and Percent Change in Provo River From Murdock Diversion Dam 
to Interstate 15 for the Spanish Fork Canyon -Provo Reservoir Canal Alternative Compared to 

Baseline Flows (average water year) 

Month 
Flow 

Condition Oct Nov Dec Jan Feb Mar Apr May Jun Jul AU2 Sep 
Baseline 88 72 59 55 70 147 199 476 527 182 149 134 
Proposed 129 90 77 74 86 158 251 553 563 231 196 182 
% Change 47 25 31 35 23 7 26 16 7 27 32 36 

In the reach of the Provo River between Tanner Race Diversion and Interstate 15, predicted spawning habitat for 
June sucker during May-June would be greater than baseline under the Preferred Alternative. In this alternative, 
the moderate/mid-depth habitat niche would increase 192 percent in May and 122 percent in June compared to 
baseline conditions (Table 4-2). The Fort Field Diversion below Interstate 15 is a partial passage barrier during 
June sucker spawning. During very high water years, adults can utilize an additional 1.9 miles of habitat up to the 
Tanner Race Diversion Dam. In summary, monthly average flows in May and June described under the Preferred 
Alternative would produce significant increases in the amount of June sucker spawning habitat in the reach of the 
Provo River between Tanner Race Diversion and Interstate 15 compared to baseline conditions. Furthermore, the 
total amount of available spawning habitat in the Provo River would slightly increase under the Preferred 
Alternative. 

Table 4-2 
PHABSIM Predictions for Moderate/Mid-Depth Habitat Niche Under 

Preferred Alternative Flows in the Provo River 
From Tanner Race Diversion to Fort Field Diversion a,b,c 

Moderate/Mid-Depth 
Habitat Niche 

Average 
Monthly Average 

Flow WUA Percent Change from 
Flow Scenario Month (cfs) (ft2) Baseline 

Baseline May 352 3,198 --
Condition June 381 3,409 --
Preferred May 441 9,326 192 

Alternative June 429 7,565 122 
Notes: 
a WUA results were expressed as square feet per 1,000 feet of river 
b Results from Site 2c were extrapolated to represent habitat throughout this Provo River reach 
C Average monthly flow and average WUA calculated over period of record (1950-1999) 
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Additional habitat niche modeling in the reach of the Provo River between Tanner Race Diversion and Interstate 
15 indicated that predicted backwater/edge and slow/shallow habitat in July would decrease under the Preferred 
Alternative compared to baseline conditions. 

The 50-year average WUA values for the backwater/edge habitat niche would decrease by 61 percent under the 
Preferred Alternative compared to baseline conditions (Table 4-3). Projected habitat for the slow/shallow habitat 
niche would decrease by 8 percent under the Preferred Alternative. Although the backwater/edge habitat niche 
was predicted to experience a large proportional decrease in predicted habitat, the actual magnitude of the 
decrease was relatively small (2,007 ft2) compared to the amount of new habitat available in the slow/shallow 
habitat niche (14,637 ft2). 

June sucker in their early life history stages would be expected to use habitat in both slow-flow niches. The total 
habitat decrease in both niches was predicted to be 3,226 ft2 under the Preferred Alternative, with total available 
habitat in both of these niches decreased by approximately 20 percent compared to baseline conditions. Predicted 
decreases in habitat for early life stages may be offset by gains in spawning habitat for adult June sucker, 
particularly since available literature indicates larval June sucker drift downstream immediately after emerging 
(Modde and Muirhead 1990). 

Table 4-3 
PHABSIM Predictions for Slow Flow Habitat Niches in July 

Under Preferred Alternative Flows in the Provo River 
From Tanner Race Diversion to Fort Field Diversion a,b,c 

BackwaterlEdge Slow/Shallow 
Habitat Niche Habitat Niche 

July 
Average Percent 
Monthly Change 

Flow Flow WUA from WUA Percent Change 
Scenario (cfs) (ft2) Baseline (fr) from Baseline 
Baseline 57 3,311 -- 15,856 --
Preferred 58 1,304 -61 14,637 -8 

Notes: 
a WUA results were expressed as square feet per 1,000 feet of river 
b Results from Site 2c were extrapolated to represent habitat throughout this Provo River reach 
C Average monthly flow and average WUA calculated over period of record (1950-1999) 

4.3.2.1.2 Provo River Interstate 15 to Utah Lake 

The reach of the Provo River between Interstate 15 and Utah Lake would receive higher flows compared to 
baseline conditions in all months, with the highest proportional flow increases projected to occur in August and 
September (Table 4-4). 
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Table 4-4 
Estimated Average Flow (cfs) and Percent Change in Provo River From Interstate 15 to Utah 
Lake for the Spanish Fork-Provo Reservoir Canal Alternative Compared to Baseline Flows 

(average water year) 

Month 
Flow 

Condition Oct Nov Dec Jan Feb Mar Apr May Jun Jul AU2 Sep 
Baseline 32 76 56 51 64 142 168 347 374 42 . 4 6 
Proposed 77 94 75 69 81 153 222 445 433 110 61 62 
% Change 141 24 34 35 27 8 32 28 16 162 1,425 933 

In the lower Provo River from Interstate 15 to Utah Lake, simulated habitat during May-June (spawning niche) 
would be greater than baseline under the Preferred Alternative, with the moderate/mid-depth habitat niche 
increasing 96 to 181 percent compared to baseline conditions (Table 4-5). Habitat in this niche was projected to 
increase 181 percent in May and 96 percent in June. Under the Preferred Alternative, the increased flows would 
produce significant increases in June sucker spawning habitat in the reach of the Provo River between Interstate 
15 and Utah Lake. 

Table 4-5 
PHABSIM Predictions for ModeratelMid-depth Habitat Niche Under 

Preferred Alternative Flows in the Provo River 
From Interstate 15 to Utah Lake a,b,c 

ModeratelMid-Depth 
Habitat Niche 

Average 
Monthly Average 

Flow WUA Percent Change from 
Flow Scenario Month (cfs) (ft2

) Baseline 
Baseline May 347 6,570 --

Condition June 374 7,011 --
Preferred May 445 18,467 181 

Alternative June 433 13,763 96 
Notes: 
a WUA results were expressed as square feet per 1,000 feet of river 
b Results from Site 1 were extrapolated to represent habitat throughout this Provo River reach 
C Average monthly flow and average WUA calculated over period of record (1950-1999) 

In general, hydrologic changes in July under the Preferred Alternative would have potential positive effects on the 
early life history stages of June sucker. Projected flow increases during July of 68 cfs would aid the dispersal of 
June sucker larvae as they drift downstream to Utah Lake. Habitat modeling of the backwater/edge and 
slow/shallow habitat niches in July from 1950 to 1999 indicated another benefit to early life stages of June sucker. 
Additional flow to this reach under the Preferred Alternative resulted in modeled average monthly flows for July 
that never declined to zero. Under baseline conditions, 31 of 50 modeled July average monthly flows would be 
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zero. Based on historical flows and habitat modeling during the month of July, a significant benefit to the early 
life history stages of June sucker would be achieved under the Preferred Alternative because water would be 
available in the Provo River downstream of Interstate 15 every year. 

Habitat niche modeling over the entire period of record indicated that backwater/edge and slow/shallow habitat 
niches showed negligible changes in the Preferred Alternative compared to baseline conditions (Table 4-6). 
Average WUA values for these niches would change less than two percent over the entire time period. Although 
50-year averages of flow and available habitat in July would experience minor changes between baseline 
conditions and the Preferred Alternative, a significant benefit to the early life history stages of June sucker would 
be achieved under the Preferred Alternative because water would be available in the Provo River downstream of 
Interstate 15 every year. 

Table 4-6 
PHABSIM Predictions for Slow Flow Habitat Niches in July 

Under Preferred Alternative Flows in the Provo River 
From Interstate 15 to Utah Lake a,b,c 

Backwater/Edge Slow/Shallow 
Habitat Niche Habitat Niche 

July 
Average Percent 
Monthly Change 

Flow Flow WUA from WUA Percent Change 
Scenario (cfs) (fr) Baseline (fr) from Baseline 
Baseline 57 9,647 -- 16,885 --
Preferred 58 9,638 No Change 17,079 1 

Notes: 
a WUA results were expressed as square feet per 1,000 feet of river 
b Results from Site 1 were extrapolated to represent habitat throughout this Provo River reach 
C Average monthly flow and average WUA calculated over period of record (1950-1999) 

Based on modeling results for all three habitat niches used by June sucker in the Provo River, total available 
habitat under the Preferred Alternative would significantly increase compared to baseline conditions. Habitat 
niche modeling in both reaches of the Provo River indicated that the moderate/mid-depth habitat niche would 
experience significant increases under the Preferred Alternative, although predicted habitat increases in the 
moderate/mid-depth habitat niche could cause some indirect negative effects on June sucker by improving habitat 
suitability for predatory fish species, such as brown trout, white bass and walleye. In contrast to moderate flow 
habitats, slow water habitats were projected to decrease significantly under the Preferred Alternative in the reach 
between Tanner Race Diversion and Interstate 15, and less significantly in the reach between Interstate 15 and 
Utah Lake compared to baseline conditions. In both reaches of the Provo River, the small magnitude of projected 
habitat decreases for early life stages would be offset by large predicted habitat gains for spawning June sucker. 
July flow increases in both reaches of the Provo River would provide a benefit to young-of-year June sucker by 
restoring the hydrograph to a more natural condition. 
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4.3.2.2 Ute Ladies'-Tresses 

The historic, baseline and Preferred Alternative flows (see Table 4-7) were evaluated in the HEC-RAS analysis. 
The Preferred Alternative flows in the Spanish Fork River would begin to occur in 2016. The HEC-RAS results, 
which include river flow and stage, water velocity and backwater elevation at each cross section, indicate that 
there would be no Spanish Fork River stage differences between the Preferred Alternative and historic condition 
flows at both cross sections during the ULT flowering period from July through September. The HEC-RAS 
results for the differences between baseline conditions and the Preferred Alternative indicate that reduced flows 
during the ULT flowering months would result in lower Spanish Fork River stages at the two cross sections 
ranging from O.l to 0.7 feet. This simulated change in river stage would not be expected to change the hydrology 
around the Spanish Fork River ULT colonies because they are situated above the direct influence of these river 
stages and are supported by secondary hydrology (drainage from off-channel ponds or springs and seeps). One of 
the Spanish Fork River ULT colonies may be supported by subsurface flow draining through the alluvium, and if 
the potential lower river stage were to decrease the moisture in the side channel, then the UL T colony likely 
would emerge further down the side channel where the moisture conditions would be most favorable. However, 
these potential effects are not expected to occur since the "baseline flows" were calculated for a 50-year period, 
i.e. worst case scenario, because in the 1999 FS-FEIS, it was not known how long the Diamond Fork System 
would operate before a final plan would be prepared for utilizing the Bonneville Unit water. The ULS 
construction is scheduled to occur through 2015, and interim operation of the Diamond Fork System to convey 
water to Utah Lake is unknown during the ULS construction period and will depend on the actual hydrology 
during that period. 

Table 4-7 
Estimated Average Spanish Fork River Flow (cfs) and Percent Change From Historic and Baseline 

Diamond Fork Creek to Spanish Fork Diversion Dam Under the Preferred Alternative 

Month 
Oct Nov Dec Jan Feb Mar Apr Mav Jun Jul Au!! Sep 

Historic 93 70 68 67 82 113 247 465 405 363 283 178 
Baseline 158 191 201 215 248 285 425 740 645 546 457 258 

Preferred 134 130 124 125 138 171 296 578 452 356 305 180 
Percent Change 
Preferred from +44 +86 +82 +87 +68 +51 +20 +24 +12 -2 +8 +1 

Historic 
Percent Change 
Preferred from -15 -32 -38 -42 -44 -40 -30 -22 -30 -35 -33 -30 

Baseline 

As shown in Table 4-7, the Preferred Alternative flows in Spanish Fork River would be decreased from baseline 
conditions and generally increased from historic conditions during the UL T flowering period. The river flows 
shown in Table 4-7 for the Preferred Alternative were derived from data and analysis included in the Draft 
Surface Water Hydrology Technical Report for the Utah Lake Drainage Basin Water Delivery System (CUWCD 
2004). The Preferred Alternative river stage decreases would range 0.1 to 0.7 feet from baseline conditions and 
would not change from historic conditions. A total of29 plants in two colonies along this reach of the Spanish 
Fork River would not be affected by the Preferred Alternative. Extrapolating to all the known colonies along this 
reach, a total of 528 plants in 10 colonies would not be affected (Table 4-8). All ten colonies receive secondary 
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hydrologic support and do not appear to be directly influenced by river stages, except at extremely high flows 
beyond the flows that would occur under Preferred Alternative. 

Table 4-8 
Estimated Number of Flowering Plants in the 

Spanish Fork River (Diamond Fork Creek to Castilla Gaging Station) 

Potential for Effect Individuals 
Numbers Percent 

High 0 0% 
Moderate 0 0% 
Low 528 100% 

Total 528 100% 

The ULS operation may affect the Ute-ladies' tresses orchid but is not likely to adversely affect individual plants 
or habitat along the Spanish Fork River. 

4.3.3 Summary of Alternative Effects 

4.3.3.1 Yellow-billed Cuckoo 

Construction activities would not cause any of the evaluation criteria (see Section 4.1.1) to be exceeded. 

4.3.3.2 June Sucker 

Proposed flows would provide a 192 percent higher WUA in May and 122 percent higher WUA in June for the 
moderate flow - mid-depth habitat on an annual basis for June sucker specific spawning habitat in the Provo 
River between the Tanner Diversion and Interstate 15 compared to baseline conditions. Proposed flows would 
provide a 181 percent higher WUA in May and 96 percent higher WUA in June for the moderate flow - mid
depth habitat on an annual basis for June sucker specific spawning habitat in the Provo River between the 
Interstate 15 and Utah Lake compared to baseline conditions. Backwater/edge habitat niche would decrease by 61 
percent and slow flow/shallow habitat would decrease by 8 percent from baseline from Tanner Diversion to 
Interstate 15. Backwater/edge and slow flow/shallow habitat would not change from Interstate 15 to Utah Lake. 
The small magnitude of projected habitat decreases for early life stages would be offset by large predicted habitat 
gains for spawning June sucker. July flow increases in both reaches of the Provo River would provide a benefit to 
young-of-year June sucker by restoring the hydrograph to a more natural condition. Changes in predation on June 
sucker from increased populations of predator studies were not analyzed. 

4.3.3.3 Ute Ladies'-Tresses 

Projected decreased flows in the Spanish Fork River are not likely to adversely affect individual plants or habitat 
along the Spanish Fork River. 
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4.4 Bonneville Unit Water Alternative 

Only those features of the Bonneville Unit Water Alternative that may affect T&E species are discussed, and only 
those species that may be affected are analyzed. 

4.4.1 Construction Phase 

4.4.1.1 Yellow-billed Cuckoo 

The effects on the yellow-billed cuckoo from the Spanish Fork - Santaquin Pipeline (Section 4.3.1.1), and the 
Mapleton - Springville Lateral Pipeline (Section 4.3.1.2) would be the same as described under the Spanish Fork 
Canyon - Provo Reservoir Canal Alternative. 

4.4.2 Operations Phase 

4.4.2.1 June Sucker 

4.4.2.1.1 Provo River From Tanner Race Diversion to Interstate 15. The average monthly flows in the Provo 
River from Murdock Diversion to Interstate 15 under the Bonneville Unit Water Alternative represent a projected 
increase compared to baseline conditions (Table 4-9). Under the Bonneville Unit Water Alternative, the reach of 
the Provo River between Murdock Diversion and Interstate 15 would receive equal or increased flow in all 
months compared to baseline. Flows in this reach were used to predict habitat availability for June sucker between 
Tanner Race Diversion and Interstate 15. Increased flow during May, June (spawning) and July (larvallyoung-of
year/out migration) in this reach was designed to benefit June sucker spawning and early life history. Instream 
flows would be targeted during summer months to support incubation and facilitate out-migration of juvenile 
suckers to Utah Lake. 

Table 4-9 
Estimated Average Flow (cfs) and Percent Change in Provo River From Murdock Diversion Dam 

to Interstate 15 for the Bonneville Unit Water Alternative Compared to Baseline Flows 
(average water year) 

Month 
Flow 

Condition Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep 
Baseline 88 72 59 55 70 147 199 476 527 182 149 134 
Proposed 93 72 59 56 73 150 242 512 544 213 166 145 
% Change 6 0 0 2 4 2 22 8 3 17 11 8 

In the reach of the Provo River between Tanner Race Diversion and Interstate 15, predicted spawning habitat for 
June sucker during May-June would be greater than baseline under the Bonneville Unit Water Alternative. In this 
alternative, the moderate/mid-depth habitat niche would increase 134 percent in May and 64 percent in June 
compared to baseline conditions (Table 4-10). The Fort Field Diversion at Interstate 15 is a partial passage barrier 
during June sucker spawning. During very high water years, adults can utilize an additional 1.9 miles of habitat up 
to the Tanner Race Diversion Dam. In summary, monthly average flows in May and June described under the 
Bonneville Unit Water Alternative would produce significant increases in the amount of June sucker spawning 
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habitat in the reach of the Provo River between Tanner Race Diversion and Interstate 15 compared to baseline 
conditions. Furthermore, the total amount of available spawning habitat in the Provo River would slightly increase 
under the Bonneville Unit Water Alternative. 

Table 4-10 
PHABSIM Predictions for Moderate/Mid-Depth Habitat Niche Under 

Bonneville Unit Water Alternative Flows in the Provo River 
From Tanner Race Diversion to Fort Field Diversion8

,b,c 

Moderate/Mid-Depth 
Habitat Niche 

Average 
Monthly Average 

Flow WUA Percent Change from 
Flow Scenario Month (cfs) (ft2) Baseline 

Baseline May 352 3,189 --
Condition June 381 3,409 --

Bonneville Unit May 399 7,461 134 
Water Alternative June 410 5,604 64 
Notes: 
a WUA results were expressed as square feet per 1,000 feet of river 
b Results from Site 2c were extrapolated to represent habitat throughout this Provo River reach 
C Average monthly flow and average WUA calculated over p_eriod of record (1950-1999) 

Additional habitat niche modeling in the reach of the Provo River between Tanner Race Diversion and Interstate 
15 indicated that predicted backwater/edge and slow/shallow habitat in July would decrease under the Bonneville 
Unit Water Alternative compared to baseline conditions. 

The 50-year average WUA values for the backwater/edge habitat niche would decrease by 55 percent under the 
Bonneville Unit Water Alternative compared to baseline conditions (Table 4-11). Projected habitat for the 
slow/shallow habitat niche would increase by 10 percent under the Bonneville Unit Water Alternative. Although 
the backwater/edge habitat niche was predicted to experience a large proportional decrease in predicted habitat, 
the actual magnitude of the decrease was relatively small (1,808 ft2) compared to the amount of new habitat 
available in the slow/shallow habitat niche (17,433 ft2). 

June sucker in their early life history stages would be expected to use habitat in both slow-flow niches. The total 
habitat decrease in both niches was predicted to be 231 ft2 under the Bonneville Unit Water Alternative, with total 
available habitat in both of these niches decreased by approximately 1 percent compared to baseline conditions. 
Predicted decreases in habitat for early life stages may be offset by gains in spawning habitat for adult June 
sucker, particularly since available literature indicates larval June sucker drift downstream immediately after 
emerging (Modde and Muirhead 1990). 
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Table 4-11 
PHABSIM Predictions for Slow Flow Habitat Niches in July 

Under Bonneville Unit Water Alternative Flows in the Provo River 
From Tanner Race Diversion to Fort Field Diversion a,b,c 

BackwaterlEdge Slow/Shallow 
Habitat Niche Habitat Niche 

July 
Average Percent 
Monthly Change 

Flow Flow WUA from WUA Percent Change 
Scenario (cfs) (ft2) Baseline (fr) from Baseline 
Baseline 50 3,311 -- 15,856 --

Bonneville 94 1,503 -55 17,433 10 
Unit Water 

Notes: 
a WUA results were expressed as square feet per 1,000 feet of river 
b Results from Site 2c were extrapolated to represent habitat throughout this Provo River reach 
C Average monthly flow and average WUA calculated over period of record (1950-1999) 

4.4.2.1.2 Provo River Interstate 15 to Utah Lake. The reach of the Provo River between Interstate 15 and Utah 
Lake would receive equal or higher flows compared to baseline conditions in all months, with the highest 
proportional flow increases projected to occur in July and August (Table 4-12). 

Table 4-12 
Estimated Average Flow (cfs) and Percent Change in Provo River From Interstate 15 to Utah 
Lake for the Spanish Fork-Provo Reservoir Canal Alternative Compared to Baseline Flows 

(average water year) 

Month 
Flow 

Condition Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep 
Baseline 32 76 56 51 64 142 168 347 374 42 4 6 
Proposed 41 76 56 52 68 145 213 404 414 93 30 26 
% Change 28 0 0 2 6 2 27 16 11 121 650 333 

In the lower Provo River from Interstate 15 to Utah Lake, simulated habitat during May-June (spawning niche) 
would be greater than baseline under the Bonneville Unit Water Alternative. Habitat in this niche was projected to 
increase 111 percent in May and 64 percent in June (Table 4-13). Under the Bonneville Unit Water Alternative, 
the increased flows would produce signiftcant increases in June sucker spawning habitat in the reach of the Provo 
River between Interstate 15 and Utah Lake. 
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Table 4-13 
PHABSIM Predictions for Moderate/Mid-Depth Habitat Niche Under 

Bonneville Unit Water Alternative Flows in the Provo River 
From Interstate 15 to Utah Lake .,b,c 

Moderate/Mid-Depth 
Habitat Niche 

Average 
Monthly Average 

Flow WUA Percent Change from 
Flow Scenario Month (cfs) (fr) Baseline 

Baseline May 340 6,441 --
Condition June 374 7,011 --

Bonneville Unit May 404 13,568 111 
Water Alternative June 414 11,488 64 
Notes: 
a WUA results were expressed as square feet per 1,000 feet of river 
b Results from Site 1 were extrapolated to represent habitat throughout this Provo River reach 
C Average monthly flow and average WUA calculated over period of record (1950-1999) 

In general, hydrologic changes in July under the Bonneville Unit Water Alternative would have potential positive 
effects on the early life history stages of June sucker. Projected flow increases during July of 68 cfs would aid the 
dispersal of June sucker larvae as they drift downstream to Utah Lake. Habitat modeling of the backwater/edge 
and slow/shallow habitat niches in July from 1950 to 1999 indicated another benefit to early life stages of June 
sucker. Additional flow to this reach under the Bonneville Unit Water Alternative resulted in modeled average 
monthly flows for July that never declined to zero. Under baseline conditions, 31 of 50 modeled July average 
monthly flows would be zero. Based on historical flows and habitat modeling during the month of July, a 
significant benefit to the early life history stages of June sucker would be achieved under the Bonneville Unit 
Water Alternative because water would be available in the Provo River downstream ofInterstate 15 every year. 

Habitat niche modeling over the entire period of record indicated that backwater/edge and slow/shallow habitat 
niches showed significant increases in the Bonneville Unit Water Alternative compared to baseline conditions 
(Table 4-14). Although 50-year averages of flow and available habitat in July would experience minor changes 
between baseline conditions and the Bonneville Unit Water Alternative, a significant benefit to the early life 
history stages of June sucker would be achieved under the Bonneville Unit Water Alternative because water 
would be available in the Provo River downstream of Interstate 15 every year. 
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Table 4-14 
PHABSIM Predictions for Slow Flow Habitat Niches in July 

Under Bonneville Unit Water Alternative Flows in the Provo River 
From Interstate 15 to Utah Lake a,b,c 

Backwater/Edge Slow/Shallow 
Habitat Niche Habitat Niche 

July 
Average Percent 
Monthly Change 

Flow Flow WUA from WUA Percent Change 
Scenario (cfs) (fr) Baseline (fr) from Baseline 
Baseline 42 1,506 -- 5,011 --

Bonneville 93 3,910 160 21,263 324 
Unit Water 

Notes: 
a WUA results were expressed as square feet per 1,000 feet of river 
b Results from Site 1 were extrapolated to represent habitat throughout this Provo River reach 
C Average monthly flow and average WUA calculated over period of record (1950-1999) 

Based on modeling results for all three habitat niches used by June sucker in the Provo River, total available 
habitat under the Bonneville Unit Water Alternative would significantly increase compared to baseline conditions. 
Habitat niche modeling in both reaches of the Provo River indicated that the moderate/mid-depth habitat niche 
would experience significant increases under the Bonneville Unit Water Alternative, although predicted habitat 
increases in the moderate/mid-depth habitat niche could cause some indirect negative effects on June sucker by 
improving habitat suitability for predatory fish species, such as brown trout, white bass and walleye. In contrast to 
moderate flow habitats, slow water habitats were projected to decrease significantly under the Bonneville Unit 
Water Alternative in the reach between Tanner Race Diversion and Interstate 15, and less significantly in the 
reach between Interstate 15 and Utah Lake compared to baseline conditions. In both reaches of the Provo River, 
the small magnitude of projected habitat decreases for early life stages would be offset by large predicted habitat 
gains for spawning June sucker. July flow increases in both reaches of the Provo River would provide a benefit to 
young-of-year June sucker by restoring the hydro graph to a more natural condition. 

The Utah Division of Wildlife Resources issued a final management plan for the Provo River in August 2003 
(Utah Division of Wildlife Resources 2003a). The management plan for the lower 4.9 miles of the Provo River is 
focused on special fish species - June sucker. The management plan identifies six objectives: 1) to provide a 
recreational sport fishery that meets public demands; 2) meet goals and objectives established in conservation 
agreements developed for sensitive species through implementation of identified conservation actions; 3) 
implement or assist in the actions required for recovery of June sucker; 4) obtain population, distribution, and/or 
life history information for native fish, amphibians, reptiles, and mollusks that occur in this hydrological unit with 
emphasis on sensitive species communities; 5) Identify and enhance aquatic habitats cooperatively through 
watershed improvement projects; and 6) coordinate actions taken in Objectives 1 through 5 in order to avoid 
conflicts. This management plan does not address the problem of predatory fishes in Utah Lake and the lower 
Provo River, and it does not address the effect of predatory fishes on June sucker recruitment and how the 
Division of Wildlife Resources would correct this problem to achieve recovery of the June sucker. 

Brown trout, walleye, and white bass occur in the two Provo River reaches being managed for June sucker, and 
these and other non-native species are likely predators on June sucker larvae. Objective 3 of the management plan 
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includes monitoring effectiveness of any non-native control methods implemented in the Provo River. The 
summary of actions needed to meet Objective 3 of the Utah Division of Wildlife Resources management plan for 
June sucker recovery is taken from the June Sucker (Chasmistes liorus) Recovery Plan (USFWS 1999). The non
native control action is to investigate feasibility of mechanically controlling non-native fish predators within the 
Provo River. If this action is determined to be feasible, then mechanical means would be used to control non
native fish predators in the Provo River. A second task identified as a needed action is to assist in providing flows 
that minimize non-native fish use of the Provo River. A third task identified as a needed action is to monitor 
effectiveness of non-native control methods in the Provo River. 

The JLA are actively involved in the JSRIP and they have dedicated budgets and programs to accomplish the 
actions listed in recovery plan. The JLA are actively working with other partners in the JSRIP to provide flows 
and habitat conditions to help achieve June sucker recovery. The flows that would be provided under the ULS are 
only part of the actions needed to achieve species recovery, and other inter-related actions include non-native fish 
control and habitat restoration and enhancement. The JSRIP's role is to ensure a diversified and balanced 
approach to recovery. The flows are one component of the actions needed to recover June sucker. 

4.4.2.2 Ute Ladies'-Tresses 

4.4.2.2.1 Spanish Fork River From Diamond Fork Creek to Spanish Fork Diversion Dam. Flows that would 
occur in this reach of the Spanish Fork River are shown in Table 4-15. 

Table 4-15 
Estimated Average Spanish Fork River Flow (cfs) and Percent Change From Baseline 

Diamond Fork Creek to Spanish Fork Diversion Dam 
Under the Bonneville Unit Water Alternative 

Month 
Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep 

Baseline 219 310 299 300 330 346 469 593 509 436 378 203 
Proposed 192 256 246 247 272 293 417 578 452 356 305 180 
Percent 

-12 -17 -18 -18 -18 -15 -11 -3 -11 -18 -19 -11 
Chan2e 

The projected reduction of Spanish Fork River flows during the ULT flowering season (July through September) 
are not likely to adversely affect UL T individuals or habitat. 

4.4.3 Summary of Alternative Effects 

4.4.3.1 Yellow-billed Cuckoo 

Construction activities would not cause any of the evaluation criteria (see Section 4.1.1) to be exceeded. 

4.4.3.2 June Sucker 

Proposed flows would provide a 134 percent higher WUA in May and 642 percent higher WUA in June for the 
moderate flow - mid-depth habitat on an annual basis for June sucker specific spawning habitat in the Provo 
River between the Tanner Diversion and Interstate 15 compared to baseline conditions. Proposed flows would 
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provide a 111 percent higher WUA in May and 64 percent higher WUA in June for the moderate flow - mid
depth habitat on an annual basis for June sucker specific spawning habitat in the Provo River between the 
Interstate 15 and Utah Lake compared to baseline conditions. Backwater/edge habitat niche would decrease by 55 
percent and slow flow/shallow habitat would increase by 10 percent from baseline from Tanner Diversion to 
Interstate 15. Backwater/edge habitat would increase by 160 percent and slow flow/shallow habitat would 
increase by 324 percent over baseline from Interstate 15 to Utah Lake. The large predicted habitat gains for 
spawning June sucker would provide a benefit to young-of-year June sucker by restoring the hydrograph to a 
more natural condition. Changes in predation on June sucker from increased populations of predator studies were 
not analyzed. 

4.4.3.3 Ute Ladies'-Tresses 

Projected decreased flows in the Spanish Fork River are not likely to adversely affect UL T individuals or habitat. 

4.5 No Action Alternative 

No features would be constructed under this alternative. However, under this alternative the JLA would deliver 
water previously secured for June sucker benefits in the amount of 12,165 acre-feet as described for the other two 
alternatives. This water has been secured and would be delivered on a pattern deemed best to optimize June 
sucker spawning generally in the months of April through July of each year. 

4.5.1 Operations Phase 

Only those species that may be affected are discussed. 

4.5.1.1 June Sucker 

The effect would be the same as described for the Bonneville Unit Water Alternative, Section 4.5.2.2. 

4.5.1.2 Ute Ladies'-Tresses 

The effect would be the same as described for the Bonneville Unit Water Alternative, Section 4.5.2.3. 

4.5.2 Summary of Alternative Effects 

4.5.2.1 June Sucker 

Proposed flows would provide a 134 percent higher WUA in May and 642 percent higher WUA in June for the 
moderate flow - mid-depth habitat on an annual basis for June sucker specific spawning habitat in the Provo 
River between the Tanner Diversion and Interstate 15 compared to baseline conditions. Proposed flows would 
provide a 111 percent higher WUA in May and 64 percent higher WUA in June for the moderate flow - mid
depth habitat on an annual basis for June sucker specific spawning habitat in the Provo River between the 
Interstate 15 and Utah Lake compared to baseline conditions. Backwater/edge habitat niche would decrease by 55 
percent and slow flow/shallow habitat would increase by 10 percent from baseline from Tanner Diversion to 
Interstate 15. Backwater/edge habitat would increase by 160 percent and slow flow/shallow habitat would 
increase by 324 percent over baseline from Interstate 15 to Utah Lake. The large predicted habitat gains for 
spawning June sucker would provide a benefit to young-of-year June sucker by restoring the hydrograph to a 
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more natural condition. Changes in predation on June sucker from increased populations of predator studies were 
not analyzed. 

4.5.2.2 Ute Ladies'-Tresses 

Decreased flows in the Spanish Fork River are not likely to adversely affect ULT individuals or habitat. 
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None. 

None. 
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Chapter 5 
Mitigation and Monitoring 

5.1 Mitigation 

5.2 Monitoring 
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None. 
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Unavoidable Adverse Effects 
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Chapter 7 
Cumulative Effects 

The only T &E species affected by the ULS project is the June sucker. Of the projects listed in the EIS Chapter 1, 
Section 1.10.3 (Future Projects Included in the Cumulative Impact Analysis) only four would have the potential to 
create cumulative impacts on the June sucker. These projects are the June Sucker Recovery Implementation 
Program (EIS, Chapter 1, Section 1.10.3.1), Provo Reservoir Canal Enclosure (EIS, Chapter 1, Section 1.10.3.2), 
Lower Provo River Diversion Dam Modifications (EIS, Chapter 1, Section 1.10.3.5), and the Lower Provo River 
Stream Restoration (EIS, Chapter 1, Section 1.10.3.6). 

7.1 Preferred Alternative 

Cumulative effects on June sucker would be positive under the Preferred Alternative in conjunction with the 
potential improvements that could occur under each of the identified projects. The combination of the flows 
which the Preferred Alternative would provide to Hobble Creek and the in-stream habitat improvements proposed 
in the June Sucker RIP significant beneficial impacts would like occur with major improvements in June sucker 
habitat. The enclosure of the Provo Reservoir Canal would result in the saving of 8,000 acre-feet of water on an 
annual basis. This savings was included in the flows that the Preferred Alternative would deliver and the impact 
of this flow on June sucker is included in the analysis ofthe impacts of the Preferred Alternative. The 
modifications of the lower Provo River diversions dams along with the lower Provo River stream restoration, 
along with the increase flows provided by the Preferred Alternative would increase the amount of the Provo River 
that would be available for June sucker spawning. This increase in spawning habitat would increase the number of 
June suckers that would be produced. The combination of all of these projects would likely result in a significant 
improvement in the June sucker population. However, until the exact details of the improvements to be 
undertaken are known it is not possible to estimate the total effect on June sucker. 

7.2 Bonneville Unit Water Alternative 

Cumulative effects on the June sucker would be positive and similar to the Preferred Alternative. 

7.3 No Action Alternative 

Flows provided under the No Action Alternative for June sucker would be less than those provided under the 
Preferred and Bonneville Unit Water alternatives. These along with the interrelated actions described above 
would result in a positive cumulative impact on June sucker. However, until the exact details of the 
improvements to be undertaken are known it is not possible to estimate the total effect on June sucker. 
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Part 2 - Sensitive Species 

Chapter 1 
Introduction 

1.1 Purpose and Organization 

This part of the Threatened and Endangered Species and Sensitive Species Technical Report (TR) analyzes 
potential impacts on sensitive species and their habitat from the construction, operation and maintenance of the 
Utah Lake Water Delivery System (ULS). Issues raised during the public and agency scoping process are 
addressed. The TR supports the ULS Draft Environmental Impact Statement (DEIS) being prepared in 
compliance with the National Environmental Policy Act (NEPA). 

This part of the TR is organized by the following chapters: 

Chapter I - An outline of the TR and a summary description of the Preferred Alternative and other alternatives 

Chapter 2 - Methodology used in the analysis of sensitive species resources 

Chapter 3 - Existing Environment (Baseline Conditions) 

Chapter 4 - Analysis of environmental consequences (impacts) 

Chapter 5 - Mitigation and monitoring for significant impacts identified in the analysis 

Chapter 6 - Unavoidable adverse impacts 

Chapter 7 - Cumulative impacts of the ULS and related actions 

1.2 Summary Description of the Alternatives 

Same as described in Section 1.2 of Part 1. 

1.3 Scoping Issues 

1.3.1 Issues Raised in Scoping Meetings 

The following sensitive species issues were raised in the public and agency scoping meetings. 

• What would be the impacts of possible catastrophic failure of the pipeline through Utah Lake? 

• What would be the impacts of the ULS project on least chub and spotted frog? 

• What would be the impacts of each of the ULS concepts on any species covered by Conservation 
Agreements or Strategies? 
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• What would be the impacts of any of the ULS concepts on the Bonneville cutthroat trout? 

• What would be the impacts on threatened, endangered and sensitive species from each of the ULS 
concepts? 

• What would be the effect on the boreal toad in the Bryants Fork and Mud Creek areas of Strawberry 
Valley? 

1.3.2 Scoping Issues Eliminated From Further Consideration 

What would be the impacts o/possible catastrophic/ailure o/the pipeline through Utah Lake? 

The Spanish Fork - Bluffdale Alternative, the only alternative that would have included a pipeline across Utah 
Lake, has been eliminated from further analysis; see EIS Chapter 1, Section 1.11.1 

What would be the effect on the boreal toad in the Bryants Fork and Mud Creek areas o/Strawberry Valley? 

The Strawberry Reservoir - Deer Creek Reservoir Alternative, the only alternative with facilities in the 
Strawberry Valley, has been eliminated from detailed analysis. Please see Chapter 1, Section 1.11.8 

1.3.3 Scoping Issues Addressed in the Technical Report 

All of the issues identified in Section 1.3.1, with the exception of the issue listed in Section 1.3.2, are addressed in 
the impact analysis. 

1.4 Impact Topics 

• Wildlife Species (Mammals, Birds, Reptiles) 
• Aquatic Species (Fish, Amphibians, Aquatic Invertebrates) 
• Plant Species 
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2.1.1 Wildlife Species 

Chapter 2 
Methodology 

2.1 Impact Analysis Methodology 

The methodology is the same as described in Part 1, Section 2.1.1. 

2.1.2 Aquatic Species 

The methodology is the same as described in Part 1, Section 2.1.2. except as described below. 

2.1.2.1IFIMIPHABSIM 

The leatherside chub was the only sensitive fish species identified as occurring in the impact area of influence. 
Habitat availability information specific for leatherside chub was not developed. Instead, a more general, 
modeling approach was used to evaluate flow effects on niche habitats (backwater/edge, slow flow/shallow, 
moderate flow/shallow, fast flow/shallow, moderate flow/mid-depth, fast flow/mid-depth, moderate flow/deep). 
This approach provides a more coarse measure of habitat usage than the habitat suitability by species model. A 
given habitat niche may be the only one used by a species a certain life stage, however, the niche could include 
area used by other species. Leatherside chub habitats were modeled as a backwater/edge habitat niche. Adult, 
juvenile, and young-of-year fish utilize this niche in the presence of large, predatory brown trout. The amount of 
habitat, calculated in weighted usable area (WUA), was determined for this niche for each alternative. 

2.1.2.1.1 Spanish Fork River. Water flow-elevation data was available for only two cross-sections near the 
Castilla gage in the Diamond Fork Creek - Spanish Fork Diversion Dam reach. Analysis offish habitat in the 
Spanish Fork River was based on those cross-sections and applied to the entire reach of the river from Diamond 
Fork Creek to Utah Lake (see Map 2-1). 

2.1.3 Plant Species 

The methodology is the same as described in Part 1, Section 2.1.3. 
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Chapter 3 
Affected Environment (Baseline Conditions) 

3.1 Impact Area of Influence 

The impact area of influence for sensitive species is the same as the impact area of influence described in Part 1, 
Section 3.1. 

3.2 Overview 

Table 3-1 lists Utah State species of concern that could occur with in the ULS impact area of influence and Uinta 
National Forest (UNF) sensitive species (UDNR 2003b, Larsen 2004, USFS 2003b). 

Table 3-1 
Utah State Wildlife Species of Concern and Uinta National Forest Sensitive Species Potentially 

Present in the ULS Impact Area of Influence 

Common Name Scientific Name 
Fisher Martes pennanti 

Spotted Bat Euderma maculatum 

Western Red Bat Lasiurus blossevillii 

Townsend's (Western) Big-Eared Corynorhinus townsendii 
Bat pallescens 
American White Pelican Pelecanus erythrorhynchos 

Peregrine Falcon Falco peregrinus 

Northern Goshawk Accipiter gentilis 

Short-eared Owl Asio jlammeus 

Black Swift Cypseloides niger 

Bobolink Dolichonyx oryzivorus 

Long-billed Curlew Numenius americanus 

Ferruginous Hawk Buteo regalis 

Flammulated Owl Otus jlammeolus 

Three-toed Woodpecker Picoides tridactylus 

Smooth Greensnake Opheodrys vernalis 

Bonneville Cutthroat Trout Oncorhynchus clarki utah 

Colorado River Cutthroat Trout Oncorhynchus clarki pleuriticus 

Least Chub Iotichthys phlegethontis 

Bluehead Sucker Catostomus disco bolus 

Flannelmouth Sucker Catostomus latipinnis 

Leatherside Chub Gila copei 

Columbia Spotted Frog Rana luteiventris 
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Wildlife * 

Wildlife WSC* 

Wildlife WSC 
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Wildlife WSC 

Wildlife * 
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Wildlife WSC 

Wildlife WSC 

Wildlife WSC 

Wildlife WSC 

Wildlife WSC 

Wildlife * 

Wildlife WSC* 

Wildlife WSC 

Aquatic CS* 

Aquatic CS* 

Aquatic CS 
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Table 3-1 
Utah State Species of Concern and Uinta National Forest Sensitive Species Potentially Present in 

the ULS Impact Area of Influence 
Pa2e 2 of2 

Common Name Scientific Name Group Utah Statusl 

Western Toad Bufo boreas Aquatic WSC 
Utah Physa Physella utahensis Aquatic WSC 

California Floater Anodonta californiensis Aquatic WSC 
Barneby Woody Aster Aster kingii var barnebyana Plant * 
Dainty Moonwort Botrychium crenulatum Wagner Plant * 
Garrett's Bladderpod Lesquerella garrett; Plant * 
Rockcress Draba Draba globulosa Payson Plant * 
Wasatch Jamesia Jamesia americana var. Plant * 

macrocalyx 
Notes: 
lCS = Conservation Species, WSC = Wildlife Species of Concern, * = Uinta National Forest Sensitive 

Species 

3.3 Wildlife Species 

3.3.1 Fisher 

The fisher (Martes pennanti) is the second largest member of the weasel family in North America and occupies 
closed-canopy mixed forest habitat in northern New England, upper Wisconsin and Minnesota, the Rocky 
Mountains and Sierra Nevada (Burt and Grossenheider 1980). In Utah, it has only been recorded once (UDNR 
2003a), not in the impact area of influence. The fisher is listed by the UNF because potential habitat is present 
within the forest boundary (USFS 2003b). 

3.3.2 Spotted Bat 

Spotted bat (Euderma maculatum) occupies a broad range of habitats at elevations from sea level to 10,000 feet 
MSL; it is believed to roost in crevices in rock outcrops and canyon walls. It has been recorded in the Provo City 
area (UDNR 2003a). 

3.3.3 Townsend's (Western) Big-eared Bat 

Townsend's big-eared bat (Corynorhinus townsendii pallescens) habitat is usually near forested areas and 
roosting may utilize both natural and man-made structures (UDNR 2003b). It is not uncommon in Utah, but 
populations are thought to be declining. It has been recorded in the impact area of influence in Provo City and 
along the Provo River. 

3.3.4 Western Red Bat 

Western red bat (Lasiurus blossevillii) is uncommon in Utah and are found in wooded areas near water. Roosts 
are in caves or mines. Two occurrences are recorded in Mapleton City near Hobble Creek (UDNR 2003a). 
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3.3.5 Peregrine Falcon 

The peregrine falcon (Falco peregrinus) was removed from the endangered species list in 1999 after its North 
American population recovered from serious declines caused by DDT in the mid-1900s. It is still considered a 
species of concern by the State of Utah and the UNF. Peregrine habitat is usually associated with cliffs or tall 
buildings for nesting, but foraging takes place over any open areas with other birds available for prey. 
Historically, it has nested along the Wasatch Front, but recent active nests have not been found. Utah Division of 
Wildlife Resources sighting records are along the Wasatch Front from Provo to Springville (UDNR 2003a). 

3.3.6 American White Pelican 

The American white pelican (Pelecanus erythrorhynchos) is an aquatic wildlife species that relies on large open 
water bodies for its primary food source of fish and associated islands or marshes for nesting. Currently, the only 
Utah nesting colony is on Gunnison Island in the Great Salt Lake (UDNR 2003a), but the pelican does use Utah 
Lake for foraging and has been observed soaring over the Provo area. 

3.3.7 Northern Goshawk 

Northern goshawk (Accipiter genIi/is) habitat consists of montane conifer/aspen forest and it is found widely 
throughout North American mountains. Populations in Utah are felt to be declining and listed as a conservation 
species (UDNR 2003b), although populations in the UNF are considered to be viable and stable (USFS 2003b). 

3.3.8 Short-eared Owl 

The short-eared owl (Asio jlammeus) has the unusual habit of ground nesting. Widely distributed in North 
America, it hunts over any open terrain that supports populations of small rodents. Utah populations and habitats, 
including marshes, prairies, grasslands and shrub lands, are felt to be declining (UDNR 2003b). Sightings have 
been recorded in Heber Valley, Provo and Nephi. 

3.3.9 Black Swift 

The Black swift (Cypse/oides niger), largest of North American swifts, nests in steep mountain canyons adjacent 
to or behind waterfalls and forages high in the air, well above other swifts (Kaufman 1996). It is uncommon in 
Utah; nesting sites have been confirmed in Provo Canyon and on Mount Timpanogos (UDNR 2003a). 

3.3.10 Bobolink 

The bobolink (Dolichonyx oryzivorus) breeds in moist grasslands and hayfields and, although common in the east, 
populations in the west, including Utah, now tend to be patchy (UDNR 2003b). Their occurrences in the project 
area are heavily concentrated in the Heber Valley with a few records along the base of the Wasatch Front. None 
are close to project features.-

3.3.11 Long-billed Curlew 

Long-billed curlew (Numenius americanus) is a large shorebird that actually utilizes upland habitats, partiCUlarly 
agricultural grasslands and meadows. They seem to be most successful nesting in mixed fields with adequate, but 
not tall, grass cover and fields with elevated points (UDNR 2003b). Breeding range in Utah is centered on the 
Great Salt Lake; there are Utah County records for the Provo area, Lakeshore and Nephi. 
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3.3.12 Ferruginous Hawk 

The ferruginous hawk (Buteo regalis), a large buteo species, inhabits open country in the western United States. 
Preferred habitat is sagebrush plains and dry grasslands where it hunts rabbits, ground squirrels and gophers 
(Kaufman 1996). Populations in Utah have been declining (USFS 2003b) and the species is classified as 
threatened. There is only one Utah Division of Wildlife Resources record in the project area, north of the Provo 
airport. 

3.3.13 Flammulated Owl 

The flammulated owl (Otusjlammeolus) is an elusive small owl of mature and old growth conifer forests where it 
nests in woodpecker holes (UDNR 2003b). ULS features would not cross or approach this habitat. The 
flammulated owl is widespread and not thought to be declining in Utah, although its habitat may be at risk from 
logging (USFS 2003b). 

3.3.14 Three-toed Woodpecker 

The three-toed woodpecker (Picoides tridaclylus) is a high-mountain species that is common throughout its range 
and on the UNF (USFS 2003b). It is classified as a sensitive species because of potential loss of preferred habitat 
in spruce/fir forests from timber harvesting. None of the preferred habitat would be affected by the ULS 
alternatives. 

3.3.15 Smooth Greensnake 

The smooth greensnake (Opheodrys vernalis) prefers moist areas, especially moist grassy areas and meadows 
where the snake is camouflaged due to its solid green dorsal coloration. Preferred habitat is usually at higher 
elevations (UDNR 2003b). Uncommon in Utah, populations are declining. Utah Division of Wildlife Resources 
records indicate smooth greensnake occurrences near the Charleston Power Facility site, Provo City and lower 
Diamond Fork Creek. 

3.4 Aquatic Species 

3.4.1 Fish 

3.4.1.1 Bonneville Cutthroat Trout 

The Bonneville cutthroat trout (BCT) (Oncorhynchus clarki utah) is found in relatively isolated habitats 
throughout its historical range. The Utah Conservation Agreement for BCT has identified streams in the impact 
area of influence as potential locations for establishment of BCT populations (Lentsch et al. 1997). Potentially 
pure strains ofBCT occur in Wardsworth Creek (tributary to Hobble Creek) and the Right and Left Forks of 
Hobble Creek, Sixth Water Creek (Spanish Fork River basin) and in tributaries ofthe Provo River (Lentsch et al. 
1997). BCT populations in Strawberry Reservoir have unknown genetic purity (Lentsch et al. 1997). Although 
BCT have historically occurred in the Provo River and Utah Lake, they are currently confined to headwater 
habitats that are not within the impact area of influence (USFWS 2001). BCT are currently considered sensitive 
by the USFS (Lentsch, et. al. 1997) as a management indicator species under the revised Land and Resource 
Management Plan (USFS 2003a). 

The primary goal of BCT management is to conserve populations within significant portions of their historic 
range to provide for their continued existence (Lentsch et. al. 1997). Conservation objectives written jointly for 
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the Provo and Jordan Rivers are intended to: (1) maintain 3 populations and 16.4 occupied stream miles and 350 
surface acres of lentic habitat in Jordan River drainage, and (2) maintain 6 populations and 88 occupied stream 
miles and 350 surface acres of lentic water to Utah Lake and Provo River drainage (Lentsch, et. al. 1997). Sport 
fishing objectives for BCT in the Provo and Jordan Rivers are to: 1) maintain 2 populations and 30.2 occupied 
stream miles and 350 surface acres water in Jordan drainage, and 2) maintain 2 populations and 33 occupied 
stream miles in the Utah LakelProvo River drainage (Lentsch, et al. 1997). 

The abundance and quality of stream and lake habitat once available to the subspecies has declined as a result of 
over-harvesting and water diversion and degradation of riparian habitats from grazing, road building, mining and 
timber harvest (Addley and Hardy 1998, USFWS 2001). Rainbow trout have hybridized with cutthroat throughout 
the West, and competition and predation from brook and brown trout are suspected to have significantly reduced 
cutthroat numbers (Kerschner 1995). Hybridization with other subspecies of cutthroat trout has reduced pure 
strains of Bonneville cutthroat trout (Lentsch, et al. 1997). 

3.4.1.2 Colorado River Cutthroat Trout 

The Colorado River cutthroat trout (Oncorhynchus clarki pleuriticus) is native to the upper Colorado River 
drainage of Utah, Wyoming, Colorado, Arizona and New Mexico (Sigler and Sigler 1996). This subspecies 
prefers cool, clear water in high-elevation streams and lakes (Sigler and Sigler 1996). Rainbow trout have 
hybridized with cutthroat throughout the West, and competition and predation from brook and brown trout are 
suspected to have significantly reduced cutthroat numbers (Kerschner 1995). Hybridization with other subspecies 
of cutthroat trout has reduced pure strains of this subspecies. Colorado River cutthroat trout are currently 
classified as a conservation species by the State of Utah and are designated by the U.S. Forest Service as a 
sensitive species. The Uinta National Forest considers the species a management indicator species under the 
revised Land and Resource Management Plan (USFS 2003b). While its range includes some portions of Summit 
and Wasatch Counties, this cutthroat trout subspecies is not likely to occur in the impact area of influence. 

3.4.1.3 Least Chub 

Least chub (Iotichthys phlegethontis) is associated with springs that are present at the base of the mountains and 
in the valley floors (Perkins et al. 1998). Historically the species was found in streams near Salt Lake City, 
freshwater ponds, swamps, and tributaries around the Great Salt Lake, in Utah Lake, and in and around the Provo 
River (Perkins et al. 1998). In 1995, the USFWS determined that listing least chub as an endangered species was 
warranted and on September 29, 1995, proposed to list the species as endangered with critical habitat pursuant to 
the federal ESA (60 FR 50520). The State of Utah classifies least chub as a conservation species (Perkins et al. 
1998). Its National Heritage Status in Utah is S 1, critically imperiled. 

The current distribution of this species is associated with springs in Snake Valley and in a small spring complex 
near the town of Mona in Juab County, and in the Mills Valley marsh complex in the Sevier River drainage 
(Perkins et al. 1998). These locations are not in the impact area of influence. Least chub typically are found in 
association with moderate to dense vegetation and in areas with moderate to no current (Sigler and Miller 1963). 
Groundwater declines and non-native predators are thought to pose significant risk to this species (Perkins et al. 
1998). 

3.4.1.4 Leatherside Chub 

Leatherside chub (Gila copei) was found historically in the streams and rivers of the eastern Bonneville Basin of 
Utah, the Sevier River system, and a few streams in Idaho and Wyoming (Sigler and Miller 1963). This species is 
a generalist occupying a wide variety of habitats, including a range of substrate types, flows, cover types and 
instream microhabitats (Sigler and Sigler 1987; Keleher 1994; Wilson and Belk 1996). The current abundance 
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and distribution ofleatherside chub is not well understood, however, central Utah population numbers are 
substantially lower than historic levels (UDNR 2003b; Ellsworth and Keleher 1998). Potential causes for declines 
include habitat degradation from water diversions and competition from non-native species (Ellsworth and 
Keleher 1998). 

The Utah Division of Wildlife Resources initiated sampling in the Utah Lake drainage in 1987 to determine the 
distribution and abundance of this species. Leatherside populations were found in the Provo River, Diamond Fork 
Creek, Sixth Water Creek, Spanish Fork River, including its tributaries, and the lower American Fork River near 
Utah Lake (CUWCD 1998). Spring Lake, Spring Creek and Hop Creek in southern Utah County and Juab County 
contained populations ofleatherside chub (COWCD 1998). The State of Utah currently classifies Leatherside 
chub as a species of special concern. Its National Heritage Status in Utah is S2, imperiled. 

In the Spanish Fork Creek and Diamond Fork Creek systems, leatherside chub have been found predominantly in 
areas where braided channels and backwaters are abundant (CUWCD 1998). These areas include Thistle Creek, 
Soldier Creek and portions of the Mill Race Canal near Spanish Fork. Leatherside chubs have been observed 
occupying sheltered habitat with low to moderate current velocities, typically consisting of undercut banks with 
tree roots, backwaters, small eddies along the edges of riprapped banks, and the edges of runs adjacent to stream 
banks (CUWCD 1998). 

3.4.1.5 Flannelmouth Sucker 

The flannelmouth sucker (Catostomus latipinnis) historically occurred throughout the entire Colorado River 
Basin. This species occupies moderate to large rivers and is likely absent from impoundments (COWCD 1998). 
Currently, the flannelmouth sucker is found in large rivers throughout its native range (Lee et al. 1980; Minckley 
1973). The State of Utah currently classifies flannelmouth suckers as a species of special concern. Its National 
Heritage Status in Utah is S2, imperiled. While its distribution includes some portions of Utah County, this 
species is endemic to the Colorado River drainage and not likely to occur in the impact area of influence. 

3.4.1.6 Bluehead Sucker 

The bluehead sucker (Catostomus disco bolus) is native to the upper Colorado River system, the Snake River 
system, and waters in the Lake Bonneville basin (Sigler and Sigler 1996). In Utah, bluehead suckers have been 
reduced in numbers and distribution because of flow alteration, habitat loss and alteration, and the introduction of 
nonnative fishes. This species occupies high gradient reaches of mountain rivers (Sigler and Sigler 1996). The 
State of Utah currently classifies bluehead suckers as a species of special concern. Its National Heritage Status in 
Utah is S3, vulnerable. While its range includes some portions of Utah and Summit Counties, this species is 
endemic to the Colorado River drainage and not likely to occur in the impact area of influence. 

3.4.2 Invertebrates 

3.4.2.1 California Floater 

The California floater (Anodanta californiensis) is listed as threatened by the state of Utah. Its National Heritage 
Status Rank in Utah is S 1, critically imperiled. There is some debate that the California floater may be the same 
species as several other mussels (A. nuttalliana, A. wahlamatensis, A. oregonenesis). If these species were lumped 
together, it is likely that the status could be downgraded (Nature Serve 2003). 

This mussel species has been found in various habitats including shallow creeks with water 6 to 12 inches deep 
with substrates of mud, gravel and sand and that support aquatic plants and algae (Oliver and Bosworth 1999). 
Other sources list habitat as "lakes and lake-like stream environments" (Nature Serve 2003). This species is 
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particularly sensitive to the addition of nutrients (e.g. from agriculture and urban runoff) (Nature Serve 2003). 
California floater is known to exist in several locations in the state, including at least one report of abundant local 
population (Oliver and Bosworth 1999). The California floater was documented in Utah Lake until the 1930s, but 
is now assumed to be extirpated there (NatureServe 2003; CUWCD 1998). 

The Utah Conservation Data Center reports recent observations of the California floater in the area of Mona 
Reservoir (GIS data records observation by Peter Hovingh, Department of Biochemistry, University of Utah -
identification checked but uncertain or disputed, no date given, but TES data last updated 5/31/02). Burraston 
Pond, located about 1.5 miles south of Mona Reservoir, is listed as Draft At-Risk Essential Wildlife Habitat for 
the California floater by the Utah Divisions of Wildlife Resources. Occurrence of the California floater in the 
impact area of influence is unlikely. 

3.4.2.2 Utah Physa 

The Utah physa (Physella utahensis) is considered a species of special concern in the State of Utah with 
"declining populations and a limited range (UDNR 2003a)." The National Heritage Status Rank for Utah physa in 
Utah is Sl, critically imperiled. Reported habitats for this snail species are vegetated spring-fed pools and 
backwater sloughs with various substrates, usually rocky (Oliver and Bosworth 1999; NatureServe 2003; 
CUWCD 1998). Utah physa has historically been found in Utah Lake (last reported here in 1940) and tributaries, 
but some now believe that those populations are extirpated (Oliver and Bosworth 1999). Presence of this species 
in the impact area of influence is unlikely. 

3.4.3 Amphibians 

3.4.3.1 Columbia Spotted Frog 

The Columbia spotted frog (Rana luteiventris) is a conservation species in the State of Utah. The range of the 
Columbia spotted frog extends from southeastern Alaska to central Utah and east to central Wyoming. The 
Wasatch front population of the Columbia spotted frog occurs in the project area. This population is disjunct from 
other populations of the species. Between the early to mid 1900s, the Wasatch front population declined from 
historic levels. Information suggests that historically the Columbia spotted frog may have been the most abundant 
frog species (USFWS 2002e). Because of this, a petition for listing under the U.S. Endangered Species Act was 
forwarded by the Utah Nature Study Society. The U.S. Fish and Wildlife Service concluded that a threatened 
listing was warranted, but declined to list the species in favor of other higher priority listings. In response to this, a 
multi-agency conservation agreement to provide protection for the species was drafted and signed in February 
1998. Based on species status improvement resulting from actions related to the conservation agreement, the U.S. 
Fish and Wildlife Service subsequently concluded that listing was no longer warranted for the Wasatch front 
population. 

In the project area, Columbia spotted frog generally occurs in cool water riparian or spring-fed wetlands. Various 
species of wetland vegetation are associated with spotted frog habitat including sedges (Carex spp), rushes 
(Juncus spp.), bulrush (Scirpus sp.), cattails (Typha sp.), and grasses (Graminae) (USFWS 2002e). Other sources 
indicate that Wasatch front population frogs occur in ponds with a bottom floor of stonewort (Chara spp.) and 
with layers of Spirogyra sp. occurring by mid-June (UDNR 1997). The Wasatch front popUlation begins breeding 
in early March at perennially wet sites (e.g., springs). Insects serve as the primary food source for adults of this 
species, while tadpoles generally feed on algae and plankton (UDNR 2003b). 

Decline of the Wasatch front population of the Columbia spotted frog was attributed to a number of possible 
factors, primarily related to habitat loss (USFWS 2002e). Currently, seven sub-populations are known to comprise 
;he Wasatch front population. These occur at Mona Springs/Burraston Ponds, Springville HatcherylT -Bone 
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Bottom, Holladay Springs, JordanellelFrancis, Heber Valley, Fairview, and Vernon (USFWS 2002e). Of these, 
the Springville Hatchery (Spanish Fork River) and Heber Valley (Provo River above and below Jordanelle 
Reservoir) populations are within or near the project area. These sites are monitored yearly by Utah Division of 
Wildlife Resources. 

3.4.3.2 Boreal (Western) Toad 

The boreal toad (Bufo boreas boreas), a subspecies of the western toad, is listed as a sensitive species in the state 
of Utah by Utah Division of Wildlife Resources because of rapidly declining populations. The reasons for decline 
are uncertain but may be attributed increased UV radiation, water pollution, habitat loss, and/or disease (UDNR 
1997). The range of the boreal toad subspecies extends from western Canada southeast into Wyoming and parts of 
Colorado and New Mexico. In Utah, the boreal toad occurs at high elevation in perennially wet spring-fed or 
riparian wetlands, primarily in the Wasatch Mountains and central Utah High Plateaus (UDNR 1997). A variety 
of insect species serve as the primary food source for adults of this species, while tadpoles generally feed on algae 
and plankton (UDNR 2003b). UNHP has recent records of boreal toad occurrences in the Strawberry Reservoir, 
Provo River below Jordanelle Reservoir, and in the Provo River near the Mapleton lateral (UDNR 2003a). 

3.5 Plant Species 

3.5.1 Barneby Woody Aster 

The Barneby woody aster (Aster kingii var barnebyana) is a small perennial that forms low clumps from a 
branching woody caudex and tap root. It rarely exceeds 4 to 5 inches in height, with large showy flowers that are 
white to pinkish. Preferred habitat is crevices in rock outcrops, cliffs and ledges on northern exposures and 
protected sites at lower elevations from 5,000 to 11,750 feet. 

3.5.2 Dainty Moonwort 

The Dainty moonwort (Botrychium crenulatum Wagner) consists ofa single leaf and a cluster of fruiting bodies 
resembling a bunch of grapes, rarely over 3 inches tall. It grows on drier areas of wet meadows, marshes and 
bogs, and in wetlands dominated by shrubs and trees; presence in the impact area of influence is unlikely. 

3.5.3 Garrett's Bladderpod 

The Garrett's bladderpod (Lesquerella garretti) is a low-growing herbaceous perennial. Its prostrate spreading 
branches grow in tufts from a caudex or taproot. Leaves and stems have stellate pubescence; small flowers are 
yellow. It is found on talus slopes and weathered rock outcrops along ridge tips at elevations from 8,900 to 11,400 
feet. ULS construction and operation would not affect these habitats. 

3.5.4 Rockcress Draba 

The Rockcress draba (Draba globulosa Payson), a small herbaceous perennial, is almost always found above the 
timberline in gravelly tundra soils and often in moist soils near edges of receding snow banks. ULS construction 
and operation would not affect this habitat. 

3/25/04 
ULS DEIS - Threatened, Endangered and Sensitive 
Species Technical Report 

-70- 1.B.02.029.EO.136 



3.5.5 Wasatch Jamesia 

The Wasatchjamesia (Jamesia americana var. macrocalyx) is a shrubby species found on cliffs and in bedrock at 
the base of cliffs. The Wasatch jamesia prefers north-facing slopes or well-shaded cracks at 5,700 to 9,000 feet 
elevation. ULS construction and operation would not affect this habitat. 
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4.1.1 Wildlife Species 

Chapter 4 
Environmental Consequences (Impacts) 

4.1 Significance Criteria 

The following types of wildlife impacts would be considered significant: 

• Taking of species of special concern 

• Loss or degradation of utilized or potentially utilized habitat that would exceed the estimated level 
necessary to maintain viable populations or sub-populations of each species 

• Actions that would lead to long-term disturbance in species migration and dispersal or breeding behavior 
that would threaten the viability of the population or sub-population 

4.1.2 Aquatic Species 

Impacts on aquatic sensitive species were evaluated for significance based on the following criteria: 

• Impacts that result in any mortality or loss of individuals, or adverse modification of critical habitat or that 
conflict with the objectives of an official plan for conservation such as a Conservation Agreement for the 
speCIes. 

• Impacts that result in substantial population reductions. "Substantial" reductions are considered to be those 
that would destroy a large area of utilized or potential habitat ( greater than 25 percent of habitat in the 
eco-region), disturb or displace a resident sub-population or result in losses of large numbers of 
individuals ( greater than 20 percent of a local population) of the species. 

• A reduction in numbers and/or biomass in an affected stream section as a result of change in habitat 
conditions (quantity and quality of in stream flows or water quality) as defined by a sensitivity analysis on 
existing HQI and IFIMIPHABSIM data. 

• A 10 nephelometric turbidity unit (NTU) increase in the turbidity of the receiving waters (UDEQ 2003). 

• Waters classified as 3A (protected for coldwater fish) have temperatures exceeding 68°F (81°F for waters 
classified 3B [warmwater fisheries]) (UDEQ 2003). If existing temperatures periodically exceed this 
standard, the assessment of effect would be based on the frequency and duration. 

• Waters classified as 3A have dissolved oxygen concentrations of less than a 30-day average of 6.5 parts 
per million (ppm), a seven-day average greater than 5.0 ppm or less than 9.5 ppm, or a one-day average 
greater than 4.0 ppm or less than 8.0 ppm (UDEQ 2003). For waters classified as 3B, the dissolved oxygen 
standards are a 30-day average of 5.5 ppm, a seven-day average of 4.0 to 6.0 ppm, and a one-day average 
of 3.0 to 5.0 ppm (UDEQ 2003). 
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The "potential for impact" is determined using three categories: high, moderate or low. Habitats are categorized 
based on the following evaluation criteria and using of professional judgment. Habitats described as having a 
"high potential for impact" are considered as "likely to be adversely impacted." 

LOW POTENTIAL 

• Low to moderate potential for impact will be based on low magnitude, short-term changes of water 
quality parameters beyond their natural range (e.g., temp, pH) in Project waters. 

MODERATE POTENTIAL 

• Moderate to high potential for impact based on moderate-to-high magnitude, short- or long-term changes 
of water quality parameters beyond their natural range (e.g., temp, pH) in Project waters. 

• Moderate to high impacts would be considered if spring discharge was reduced between 10-40 percent. 

HIGH POTENTIAL 

• High potential for impact based on high magnitude, short- or long-term changes of water quality 
parameters beyond their natural range (e.g., temp, pH) in Project waters. 

• High potential for impacts would be considered if spring discharge was reduced between 10-40 percent. 

4.1.3 Plant Species 

The significance criteria are the same as described in Section 4.1.1. 

4.2 Potential Impacts Eliminated From Further Analysis 

Impacts on the following species have been eliminated because they are not currently known to occur in the 
impact area of influence or their habitat would not be affected by construction or operation of any of the ULS 
project features or alternatives. 

• Fisher 
• Spotted bat 
• Townsend's (Western) big-eared bat 
• Western red bat 
• Bobolink 
• Flammulated owl 
• Three-toed Woodpecker 
• Colorado River cutthroat trout 
• Bonneville cutthroat trout 
• Least chub 
• Bluehead sucker 
• Flannelmouth sucker 
• Utah physa 
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• California floater 
• Barneby woody aster 
• Dainty moonwort 
• Garrett's bladderpod 
• Rockcress draba 
• Wasatch jamesia 

Impacts from constructing the Spanish Fork Canyon Pipeline have been eliminated as the pipeline would be 
constructed entirely within the shoulder and right-of-way of U.S. Highway 6 and would not impact the habitat of 
any of the identified sensitive species. 

4.3 Spanish Fork Canyon-Provo Reservoir Canal Alternative (Preferred Alternative) 

Only those features of the Spanish Fork Canyon - Provo Reservoir Canal Alternative that may affect sensitive 
species are discussed, and only those species that may be impacted are analyzed. 

4.3.1 Construction Phase 

4.3.1.1 Sixth Water Power Facility and Transmission Line 

4.3.1.1.1 Smooth Greensnake. Greensnakes utilize a wide range of habitats in the impact area of influence and 
populations could be affected directly by construction mortality and indirectly by temporary displacement from 
potential habitat during the construction period. Implementation of the Standard Operating Procedures (SOPs) 
(see EIS Chapter 1, Section 1.9.8 Standard Operating Procedures During Construction) would prevent or 
minimize potential construction mortality. Construction would not affect green snake populations because of the 
availability of adequate alternative habitats in the immediate area during the period of disturbance. 

4.3.1.1.2 Boreal (Western) Toad. Boreal toads have been documented to occur near Sixth Water Creek (UDNR 
2003a). Although the permanent disturbance area for the power facility would not be primary habitat for boreal 
toads, they could be temporarily displaced by construction activity disturbing the riparian zone. Construction 
SOPs (see EIS Chapter 1, Section 1.9.8 Standard Operating Procedures During Construction) would prevent or 
minimize mortality of boreal toads in riparian drainages crossed by the power line upgrade. Construction has 
potential to result in temporary and negligible impacts on boreal toad populations or sub-populations. 

4.3.1.2 Upper Diamond Fork Power Facility and Buried Transmission Line 

Species and impacts would be similar to those for the Sixth Water Power Facility and Transmission Line (See 
Sections 4.3.1.1.1 through 4.3.1.1.2). 

4.3.1.3 Spanish Fork-Santaquin Pipeline 

4.3.1.3.1 Ferruginous Hawk. Ferruginous hawks have not been recorded in the vicinity of the pipeline; however, 
they could utilize the open habitats along the pipeline corridor for foraging. There would be no impacts on 
ferruginous hawk populations because of abundant equivalent or higher value habitat in the immediate area. 

4.3.1.3.2 Long-billed Curlew. Curlews have not been recorded along the pipeline corridor; however, they have 
occurred in similar habitat near Provo Bay and pipeline construction could cause temporary disturbance to curlew 
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foraging habitat. Impacts on curlew populations would be highly unlikely because of abundant equivalent or 
higher value habitat in the immediate area. 

4.3.1.3.3 Peregrine Falcon. Peregrine falcons have not been recorded along the pipeline corridor; however, it is 
possible that they could use the area for foraging. Temporary disturbance to falcon foraging habitat would not 
affect peregrine falcon populations because of abundant equivalent or higher value habitat in the immediate area. 

4.3.1.3.4 Short-eared OwL Short-eared owls have not been recorded along the pipeline corridor; however, they 
have utilized similar habitats in the Provo and Nephi areas. Pipeline construction could cause temporary 
disturbance on potential foraging habitat, but there would be no impacts on short-eared owl populations because 
of abundant equivalent or higher value habitat in the immediate area. 

4.3.1.4 Santaquin-Mona Reservoir Pipeline 

4.3.1.4.1 Construction Impacts on Sensitive Species. The following sensitive wildlife species would be subject 
to temporary disturbance by pipeline construction: 

• Ferruginous hawk 
• Long-billed curlew 
• Peregrine falcon 
• Short-eared owl 

Pipeline construction would permanently disturb 0.1 acre and 61.8 acres would be revegetated. Construction noise 
would temporarily disturb agricultural land and sagebrush/grass habitat. None of the permanently disturbed 
habitat is critical or important habitat for any of the sensitive species under consideration and there is abundant 
equivalent or higher value habitat adjacent to the pipeline corridor. Impacts, if any, would be minimal. 

4.3.1.5 Mapleton-Springville Lateral Pipeline 

4.3.1.5.1 Construction Impacts on Sensitive Species. The following sensitive wildlife species would be subject 
to temporary disturbance by pipeline construction: 

• Ferruginous hawk 
• Long-billed curlew 
• Peregrine falcon 
• Short-eared owl 

Pipeline construction would permanently disturb 0.1 acre and temporarily disturb 60.2 acres that would be 
revegetated to grasses and shrubs. Approximately 1 acre of riparian forest and scrub shrub wetland habitat would 
be permanently converted to upland vegetation. Construction activity and noise would disturb small areas of 
agricultural land and mountain brush habitat. None of the permanently disturbed habitat is critical or important 
habitat for any of the sensitive species under consideration and there is abundant equivalent or higher value 
habitat adjacent to the pipeline corridor. Impacts, if any, would be minimal. 
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4.3.1.6 Spanish Fork-Provo Reservoir Canal Pipeline 

4.3.1.6.1 Construction Impacts on Sensitive Species. The following sensitive wildlife species would be subject 
to temporary disturbance by pipeline construction: 

• Short-eared owl 
• Peregrine falcon 

Pipeline construction would permanently disturb 0.4 acre and 20 acres would be revegetated to grasses and 
shrubs. The pipeline corridor would be constructed entirely in highway shoulders or within city streets; most 
disturbed areas would be previously disturbed lands. None of the disturbed habitats is critical or important habitat 
for sensitive wildlife species. There are historic records of sensitive wildlife species within one mile of the 
pipeline corridor; however, it is highly unlikely that any sensitive wildlife species currently utilizes the pipeline 
corridor. Impacts, if any, would be minimal. 

4.3.1.6.1 Columbia Spotted Frog. A known population of Columbia spotted frogs inhabits isolated springs near 
the Springville Hatchery adjacent to Hobble Creek. The proposed pipeline alignment passes near this location and 
erosion and sedimentation from construction could cause indirect water quality degradation. Construction SOPs 
(see EIS Chapter 1, Section 1.9.8) would prevent or minimize effects on spotted frog habitat. Construction has the 
potential to result in temporary insignificant impacts on spotted frog populations. 

4.3.2 Operations Phase 

4.3.2.1 Leatherside Chub 

4.3.2.1.1 Spanish Fork River. Flow would decrease by 89 to 130 cfs during January through April and by lesser 
amounts in other months. This would reduce the area of in-channel habitat for fish. Water surface elevations 
would be expected to decrease by about one foot during January through April. Based on modeled average 
monthly flows, these changes could result in a long-term decrease in leathers ide chub population because habitat 
would be reduced throughout much of the year. This analysis does not take into consideration potential effects 
from changes in species populations and communities resulting in changes in competition and predation. 

4.3.2.2 Wildlife Species 

The delivery ofM&1 water under this alternative could have some beneficial impact on wetlands in southern Utah 
County. Some increased level of groundwater recharge resulting from the application of secondary use M&I water 
would cause the impact. The amount and location of the wetlands impacted is not measurable based on the 
information available for use in the analysis (EIS Chapter 3, Section 3.7 Wetlands). Wetlands-associated species 
(long-billed curlew) could be benefited, but the degree of benefit is not measurable. 

4.3.3 Summary of Alternative Impacts 

There would be no significant impacts on the following species: 

• Ferruginous hawk 
• Long-billed curlew 
• Peregrine falcon 
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• Short-eared owl 
• Smooth greensnake 
• Columbia spotted frog 
• Boreal toad 

Construction activities would permanently disturb 2.0 acres of marginal habitat. Implementation of the SOPs (see 
EIS Chapter 1, Section 1.) would minimize any impact from construction activities. Operational changes in the 
upper Provo River would cause only minimal changes in aquatic habitat. None of the significance criteria 
identified in Section 4.1.1 would be exceeded for these species. 

4.3.3.1 Leatherside Chub: Operational flow changes are expected to result in both positive and negative impacts 
on leatherside chub in different areas. Significant negative impacts are expected to occur in the Spanish Fork 
River. Although the change in habitat is not expected to be substantial (i.e. greater than 25 percent of habitat in 
the eco-region), this impact would be considered significant because it meets the following previously determined 
significant criteria (see Section 4.1.2): 

• A reduction in fish numbers and/or biomass in an affected stream section as a result of change in habitat 
conditions (quantity and quality of in stream flows or water quality) as defined by a sensitivity analysis on 
existing HQI and IFIMIPHABSIM data. 

4.4 Bonneville Unit Water Alternative 

Only those features of the Bonneville Unit Water Alternative that may affect sensitive species are discussed, and 
only those species that may be impacted are analyzed. 

4.4.1 Construction Phase 

The impacts on ferruginous hawk, long-billed curlew, peregrine falcon, short-eared owl and boreal toad from the 
Sixth Water Power Facility and Transmission Line (Section 4.3.1.1) Upper Diamond Fork Power Facility and 
Buried Transmission Line (Section 4.3.1.2), Spanish Fork - Santaquin Pipeline (Section 4.3.1.3) and Mapleton
Springville Lateral Pipeline (Section 4.3.1.5) would be the same as described under the Spanish Fork Canyon
Provo Reservoir Canal Alternative. 

4.4.2 Operations Phase 

4.4.2.1 Leatherside Chub 

4.4.2.1.1 Spanish Fork River. Flow would decrease by 2 to 111 cfs during June through August and the in
channel habitat available for fish would decrease slightly. Water surface elevations would be projected to decrease 
by less than one foot in the upper reaches under this alternative during summer months; changes in lower reaches 
would be insignificant. Overall, operational impacts of this alternative could result in a small negative impact on 
leathers ide chub. This analysis does not take into consideration potential effects from changes in species 
populations and communities resulting in changes in competition and predation. 

4.4.2.2 Wildlife Species 

Impacts would be the same as the Preferred Alternative (Section 4.3.2.4). 
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4.4.3 Summary of Alternative Impacts 

There would be no significant impacts on the following species: 

• Ferruginous hawk 
• Long-billed curlew 
• Peregrine falcon 
• Short-eared owl 
• Smooth greensnake 
• Columbia spotted frog 
• Boreal toad 

Construction activities would permanently disturb 2.0 acres of marginal habitat. Implementation of the SOPs (see 
EIS Chapter 1, Section 1.8.8 Standard Operating Procedures During Construction) would minimize any impact 
from construction activities. Operational changes in the upper Provo River would cause only minimal changes in 
aquatic habitat. None of the significance criteria identified in Section 4.1.1 would be exceeded for these species. 

4.4.3.1 Leatherside Chub Significant negative impacts are expected to occur in the Spanish Fork River. 
Although the change in habitat is not expected to be substantial (i.e. greater than 25 percent of habitat in the eco
region), this impact would be considered significant because it meets the following previously determined 
significant criteria (see Section 4.1.2): 

• A reduction in fish numbers and/or biomass in an affected stream section as a result of change in habitat 
conditions (quantity and quality of in stream flows or water quality) as defined by a sensitivity analysis on 
existing HQI and IFIMJPHABSIM data. 

4.5 No Action Alternative 

No features would be constructed in this alternative. 

4.5.1 Operations Phase 

Only those species that may be affected are discussed. 

4.5.1.1 Leatherside Chub 

4.5.1.1.1 Spanish Fork River. Small flow increases during April through September could provide a benefit to 
fish species because of more in-channel habitat. Flow changes and impacts on habitat would be negligible during 
the remainder of the year. Based on modeled average monthly flows, these flow changes would not result in a 
long-term change in fish numbers and/or biomass because habitat changes would be negligible for eight of twelve 
months. Overall, the flow changes could result in a slight positive impact on leatherside chub. This analysis does 
not take into consideration potential effects from changes in species populations and communities resulting in 
changes in competition and predation. 
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4.5.1.2 Wildlife Species 

No ULS water would be delivered to southern Utah County under this alternative. Groundwater levels in southern 
Utah County would be lowered by pumping to support continued population growth (see EIS, Map 3-5, Section 
3.4.8.5) Wetlands in areas of groundwater drawdown of one foot or greater could be lost. It is expected that a 
considerable amount of wetland area could be potentially impacted. The wetland acreage and specific locations of 
potential wetland impacts relative to baseline is not measurable based on the information available for use in the 
analysis (see EIS, Section 3.7.8.5.2.l).This loss of wetland habitat would be likely to impact local populations of 
wetland-associated species (long-billed curlew), but would not threaten species survival on a regional basis. Other 
species that could potentially use wetlands for foraging (short-eared owl and peregrine falcon) would not be 
impacted because upland prey species would replace wetland prey species as wetlands convert to upland habitat. 

4.5.2 Summary of Alternative Impacts 

4.5.2.1 Leatherside Chub 

No impact 

4.5.2.1 Wildlife Species 

Wetland habitat loss could impact local populations of wetland-associated species (long-billed curlew), but would 
not place regional populations at risk. 
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Chapter 5 
Mitigation and Monitoring 

5.1 Mitigation 

5.1.1 Spanish Fork Canyon-Provo Reservoir Canal Pipeline Alternative (Preferred 
Alternative) 

5.1.1.1 Leatherside Chub 

None. 

5.1.2 Bonneville Unit Water Alternative 

5.1.2.1 Leatherside Chub 

None. 

5.1.3 No Action Alternative 

None. 

5.2 Monitoring 

5.2.1 Preferred Alternative 

5.2.1.1 Leatherside Chub 

To offset potential impacts on leatherside chub, the join lead agencies commit to supporting the Utah Division of 
Wildlife Resources in evaluating population and habitat status, or determining threats and/or identifying 
conservation actions that could protect and where appropriate enhance leatherside chub; first in the Spanish Fork 
River but if necessary, in other areas of the Utah Lake drainage. 

5.2.2 Bonneville Unit Water Alternative 

Same as the Preferred Alternative. 

5.2.3 No Action Alternative 

None. 
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Chapter 6 
Unavoidable Adverse Impacts 

6.1 Spanish Fork Canyon-Provo Reservoir Canal Alternative 

6.1.1 Leatherside Chub 

Leatherside chub would be significantly impacted in the Spanish Fork River. Although the change in habitat is not 
expected to be substantial (i.e., greater than 25 percent of habitat in the eco-region), the impact would be 
considered significant because it meets the significance criteria. 

6.2 Bonneville Unit Water Alternative 

6.2.1 Leatherside Chub 

Same as the Preferred Alternative. 

6.3 No Action Alternative 

6.3.1 Leatherside Chub 

None. 
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Chapter 7 
Cumulative Impacts 

The only sensitive species that would be adversely affected by any of the ULS alternatives would be the 
Leatherside chub. None of the projects identified in the EIS, Chapter 1, Section 1.10.3 (Future Projects Included 
in the Cumulative Impact Analysis) would cause any cumulative impact on Leatherside chub. 
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Glossary 

Affect. As a verb, to influence or change. 

Affected environment. The part of the environment that changes from a proposed change in operation or 
management. 

Alternative. A proposition or situation offering a choice between two or more proposals, only one of which may 
be chosen. An opportunity for deciding between two or more courses or propositions. 

Ambient. Occurring in an area, the normal condition in an area. 

Baseline. The set of starting conditions from which changes and impacts are quantified. 

Carnivore. A mammal predator that consumes animal flesh as a major component of its diet. 

Decibel, dB. A standard measure of loudness of sound. 

Edge Effect. Increased value of habitat in areas where different types of vegetation occur along a boundary (open 
land - trees, grassland - shrubs, etc.). 

Effect. As a verb, to bring about or execute; as a noun, the result of an action. 

Habitat. The type of environment in which an animal or group of animals normally lives or occurs. 

Marginal. Minimal or borderline, generally insignificant 

Mitigate, mitigation. To cause to become less severe or harmful; reduce impacts; actions to avoid, minimize, 
reduce, eliminate or rectify impacts on resources. 

Monitor. To systematically and repeatedly measure conditions in order to track changes. 

Mortality. The whole sum or number of deaths in a given time or a given community. 

Neotropical. Occurring south of the Tropic of Cancer, typically comprising Central and South America. 

Noxious. Harmful or undesirable. 

Palustrine. Defining a wetland area that is not continuously flooded. 

Passerine. Perching and, typically, song birds. 

Preferred Alternative. The proposal or proposed project by sponsoring agent or proponent. 

Raptor. Birds that consume animal flesh as a major component of their diet. 
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Reclamation. Returning disturbed land to a fonn and productivity that will be ecologically balanced and in 
confonnity with a predetennined goal and land-use objective. 

Revegetation. Restoring plants in a disturbed area by planting or seeding. 

Riparian. Land area adjacent to rivers and streams; river or stream banks. 

Riverine. Defining a wetland area occurring within a river or stream bed. 

Topography. The surface contour of a land area. 

Scoping. Process established to incorporate public input on proposed activities, disclosed in a NEP A document. 

Scrub-shrub. Defining a specific type of wetland dominated by woody vegetation less than 6 meters (20 feet) in 
height. 

Spawning. Egg-laying by aquatic animals, including fish and amphibians. 

Species Diversity. Having multiple different species; a variety of species. 

Standard Operating Procedures (SOPs). Measures followed during construction, operation or maintenance of a 
project to avoid, minimize or rectify adverse impacts on natural resources and people. 

Upland. As defined herein, any area that does not qualify as a wetland because the associated hydrologic regime 
is not sufficiently wet to elicit development of vegetation, soils, and/or hydrologic characteristics associated with 
wetlands. Such areas occurring within floodplains are more appropriately tenned non-wetlands. 

Wetland. A land area defmed by vegetation, soils and hydrology; saturated soils during all or part of the year 
detennine the plant species that can grow in the area. 

Wildlife. Animals nonnally existing in the wild, not domesticated. 
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Abbreviations and Acronyms 

CUPCA. Central Utah Project Completion Act 

dB. Decibel 

DEIS. Draft Environmental Impact Statement 

District. Central Utah Water Conservancy District 

DOl. Department of the Interior 

EIS. Environmental Impact Statement 

JSRIP. June Sucker Recovery Implementation Program 

M&I. Municipal and Industrial 

MSL. Mean Sea Level 

NEPA. National Environmental Policy Act 

SFN. Spanish Fork Canyon - Nephi Irrigation Project 

SOPs. Standard Operating Procedures 

SUVMWA. South Utah Valley Municipal Water Association 

SVP. Strawberry Valley Project 

TR. Technical Report 

ULS. Utah Lake Drainage Basin Water Delivery System 

WUA. Weighted Usable Area 
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