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1 Introduction

The following Aquatic Resources Delineation (ARD) report has been prepared for the Lower
Bear River Watershed Project (Proposed Project) located in Box Elder County, Utah. This ARD
was prepared for the U.S. Department of Agriculture’s (USDA) Natural Resources Conservation
Service (NRCS). The Proposed Project aims to improve agricultural water management, and
watershed protection within the Lower Bear River watershed.

This ARD report includes the results of a delineation of wetlands and surface waters that J-U-B
ENGINEERS, Inc. (J-U-B) conducted in the Proposed Project Study Area (Study Area). The
delineation and report were completed for the Proposed Project to:

e Document existing site conditions;

e Determine the presence of wetlands and surface waters that occur in the Study Area
using standardized diagnostic criteria; and

e Delineate the ordinary high-water mark (OHWM) boundaries for features that may be
under the jurisdictional authority of the U.S. Army Corps of Engineers (USACE).

Tasks that were completed include:

e Review of previous environmental reports, topographic maps, aerial photography, and
LiDAR data;

e Review of National Wetlands Inventory (NWI) data and maps, National Hydrography
Dataset (NHD) and topographic maps, and published soil survey data and maps;

e Completion of a field survey of the Study Area to locate and map all potential waters of
the U.S. (WOTUS);

e Documentation of soil conditions, hydrological conditions, and plant community
composition of potential wetlands in accordance with the 1987 Corps of Engineers
Wetland Delineation Manual (Environmental Laboratory 1987) and the Regional
Supplement to the Corps of Engineers Wetland Delineation Manual: Arid West Region
(Version 2.0) (USACE 2008), and using the National Wetland Plant List: 2022 Wetland
Ratings to determine plant wetland status (USACE 2022); and

e |dentification of potential WOTUS at the OHWM using National Ordinary High Water
Mark Field Delineation Manual for Rivers and Streams (David et al. 2022).

This report summarizes the distribution of wetland and water features that were found in the
Study Area.

2 Proposed Project

2.1 Project Location

The Study Area is located within the communities of Tremonton, Bear River City, Elwood, and
unincorporated county land in Box Elder County, Utah (Figure 1). The Study Area is 659.4 acres
in size and located in 11 Townships, three Ranges, and 45 different Sections (Table 1, Figure 2).
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Table 1. Study Area Legal Description

Lower Bear River Watershed Project

Township Range Sections
12N 4w 14,21, 22, 23, 26, 28, 35
11N 4w 2,25,26,35
10N 4w 2
9N 4w 25, 36
12N 3w 32
11N 3w 2,5,11, 14, 18, 19, 23, 24, 25, 26, 34, 35, 36
10N 3w 1,3,11,12,13
9N 3w 26, 27, 30, 34
13N 2W 27,33, 34
12N 2W 4,5,8,9
10N 2W 7
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Figure 1: Vicinity Map
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Figure 2: Study Area Map
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2.2  Project Description

The Proposed Project will improve agricultural water management in the Bear River Canal
Company (BRCC) service area by enhancing the efficiency and reliability of irrigation water
delivery, reducing water loss, and conserving water for agricultural uses. Additionally, the
Proposed Project will enhance watershed protection efforts by maintaining and restoring critical
wetland habitats, improving water control, and protecting biodiversity within the watershed.
Specific project activities include:

2.2.1 Agricultural Water Management Activities

1. BRCC Canyon Improvements:
The BRCC delivers irrigation water to over 65,000 acres of farmland but faces challenges
from aging earthen canals, particularly on steep hillsides prone to landslides and canal
failures. Over 13 significant canal breaches have occurred in the past 40 years. Two
alternatives have been proposed:

o Alternative 1: BRCC Canyon Siphons Installation: This alternative involves
abandoning the Hammond East Canal in favor of siphoning water to the West
Main Canal. Improvements include installing two 84” siphons and 3,000 feet of
concrete box culvert to prevent landslides, improve water reliability, and reduce
crop losses.

o Alternative 2: BRCC Canyon Hammond Improvements: This option focuses on
upgrading the Hammond East Canal by installing over 10,000 feet of concrete
box culvert. While less costly, it would still significantly enhance reliability and
safety by reducing canal failure risks.

2. BRCC Red Siphon Replacement:
To replace the deteriorating Red Flume spanning the Malad River, BRCC proposes a 300-
foot siphon, reducing maintenance costs and improving agricultural water delivery.

3. Tremonton Pressure Irrigation System:
Tremonton City aims to address limited drinking water supplies for its growing
population by expanding its pressurized irrigation system. The project includes installing
over 31,000 feet of new piping, upgrading two pumping stations, and constructing
equalization ponds. This system will reduce reliance on culinary water for outdoor use,
conserve water, and utilize irrigation shares more effectively.

4. Bear River City Pressure Irrigation System:
Similar to Tremonton, Bear River City proposes a pressurized secondary irrigation
system to improve agricultural water reliability and reduce culinary water demand. This
project involves significant infrastructure upgrades, including installing over 60,000 feet
of piping, a pump station, and a 1.7-acre-foot equalization pond.

5. Highland Ditch Piping:
The Highland Ditch Company plans to pipe its deteriorating concrete-lined canal,
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replacing it with over 18,000 feet of HDPE pipe. These upgrades will improve agricultural
water delivery, enhance safety, reduce flooding, and minimize water loss through
evaporation and leakage.

6. Central Canal Piping:
The Central Canal Company proposes replacing its 24,600-foot concrete-lined canal with
new piping to enhance delivery reliability, improve efficiency, and ensure agricultural
water use sustainability.

2.2.2 Watershed Protection Projects

1. Bear River Duck Club Levee Improvements:
The Bear River Duck Club seeks to reinforce and armor 6,000 feet of failing levee,
protecting 14,000 acres of wetlands critical to waterfowl and shorebird populations.

2. Chesapeake Hunting Club Levee Improvements:
This project involves repairing 8,700 feet of levee along an eroding bend of the Bear
River, installing weirs to redirect flow, and safeguarding 4,000 acres of wetlands that
provide vital wildlife habitat.

3. Salt Creek Waterfowl Management Area (WMA) Improvements:
The Utah Division of Wildlife Resources plans to enhance 11,000 feet of levee, construct
a 200-acre-foot debris basin, and improve water control within the Salt Creek WMA.
These measures will mitigate sedimentation, control invasive vegetation, and improve
water distribution, supporting wetland diversity and reducing maintenance needs.

3 Methods

A literature review and database search were conducted before performing field investigations.
The U.S. Fish and Wildlife Service (USFWS) NWI (USFWS 2025) was searched for known
historical and current estimated occurrences of wetlands, and U.S. Geological Survey (USGS)
7.5-minute topographic maps and the NHD were evaluated for the presence of known natural
drainage features and other potential surface waters occurring in and near the Study Area
(USGS 2025). Aerial imagery was reviewed to identify visual differences in vegetative cover,
slope, and general terrain that can be indicative of the presence of waters (ArcGIS Online 2025;
Google Earth Pro 2025). Weather and precipitation data were obtained from the NRCS Climate
Analysis for Wetlands Tables (WETS Tables) (USDA-NRCS 2025a) and soils data were obtained
from the Web Soil Survey (USDA-NRCS 2025b).

Two J-U-B wetland specialists conducted field investigations to identify and delineate wetlands
and waters in and near the Study Area using routine delineation methodology on August 27t
and 28th 2024. The delineation was conducted in a manner to ensure 100 percent visual
coverage of the Study Area. The Study Area was evaluated for the presence of wetlands and
natural drainages, and the delineation was conducted in accordance with methods described in
the 1987 Corps of Engineers Wetland Delineation Manual (Environmental Laboratory 1987) and
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the most recent versions of the Regional Supplement to the Corps of Engineers Wetland
Delineation Manual: Arid West Region (Version 2.0) (USACE 2008). Wetlands are classified
according to Cowardin classifications (Cowardin et al. 1979).

The Study Area was inspected for wetland indicators such as hydric soils, hydrophytic
vegetation, and wetland hydrology. When potential wetland conditions were identified, paired
sample points were established in the wetland and in corresponding upland locations to
characterize existing conditions and to identify and refine the wetland boundary. If a potential
wetland was identified, wetland or upland points were placed with paired points to refine the
boundary of larger wetlands. At each sample point, the presence or absence of hydrologic
indicators was noted, soils were characterized, and vegetation was analyzed following standard
survey procedures.

Sample points, wetland boundaries, and linear features were mapped with a Juniper Geode
GNS2 Multi-GNSS Geographic Positioning System (GPS) unit to collect sub-meter accurate data
points. Representative photographs of delineated features were recorded (Appendix A).
Delineation maps were produced by overlaying the survey GPS data with recent color aerial
imagery (AGOL 2025).

3.1 Hydrophytic Vegetation

Hydrophytic plants are those adapted to wet conditions. Dominant plant species were
identified in accordance with the USACE 50/20 Rule (USACE 2008). The 2022 National Wetland
Plant List was used to determine the wetland indicator classification of plant species identified
at the sampling points and throughout the Study Area (USACE 2022). As necessary, plant
species were identified using Weeds of the West (Whitson et al. 2012) and descriptions from
the U.S. Department of Agriculture-NRCS (USDA-NRCS) Plants Database (USDA-NRCS 2025c).

3.2 Wetland Hydrology

Analysis of wetland hydrology examines the presence, behavior, and indicators of water
movement in wetlands. The regional supplement separates wetland hydrologic indicators into
four groups (USACE 2008):

e Group A: direct observation of surface water or groundwater

e Group B: evidence the area is subject to flooding or ponding

e Group C: evidence the soil is, or was recently, saturated

e Group D: vegetation and soil features that indicate recent (rather than historical) wet
conditions

Within each group, indicators are divided into primary or secondary. In the absence of a
primary indicator, two secondary indicators must be identified. These categories were used
when determining if hydrologic indicators were present.
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3.3 Hydric Soils

The NRCS defines hydric soils as those that formed under conditions of saturation, flooding, or
ponding long enough during the growing season to develop anaerobic conditions in the upper
part of the soil profile (above 12- to 20-inch depth, depending on soil texture) (NRCS 2018). Soil
samples were excavated and inspected to characterize soil profiles at each sample plot, when
possible. Soil horizonation, texture, moisture content, depth to saturation, and/or standing
water were noted for each soil pit. The presence or absence of particulate organic matter,
redoximorphic features, depleted matrices, and other diagnostic characteristics were noted, as
appropriate. Soil colors were determined using Munsell soil-color charts (sensu Munsell 2000).

3.4 Ordinary High-water Mark

Linear water features were assessed using methodologies and diagnostic characteristics
presented in Identification of potential WOTUS at the OHWM using National Ordinary High
Water Mark Field Delineation Manual for Rivers and Streams (David et al. 2022). The OHWM is
delineated by identifying a variety of physical characteristics, primarily a topographic break in
slope, change in vegetation characteristics, and change in sediment characteristics. Supporting
indicators include drift/wrack, erosion/scour, bank undercutting, root exposure, point bars,
water staining, litter removal, silt deposits, shelving headcut, and macroinvertebrates.

4 Existing Conditions
4.1 Landscape Setting

Elevation in the Study Area ranges from 4,212 to 4,745 feet above mean sea level (AMSL). The
surrounding area encompasses a mix of land uses, including industrial, commercial, agricultural,
and residential developments. A prominent feature in the region is the Interstate Highway 15 (l-
15), which serves as a central transportation corridor within the Bear River Valley. The
landscape in this valley has been heavily influenced by human activity, including urbanization,
industrial operations, and agricultural practices.

The Bear River Valley is part of the Central Basin and Range ecoregion, primarily within the
Malad and Cache Valleys sub-ecoregion, with certain portions such as the Salt Creek Waterfowl
Management Area (WMA) and Bear River Duck Club situated in wetland sub-ecoregions. The
Bear and Malad Rivers traverse the valley, contributing to the area's hydrology and ecological
complexity.

The Study Area contains a range of site conditions:

e BRCC Canyon Canal Area: Steep canyon terrain defines this area, with terraces above
the river housing concrete-lined canals. The setting includes riparian corridors alongside
agricultural fields, creating a mosaic of natural and cultivated landscapes.
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e Tremonton and Bear River City Pressure Irrigation Areas: These areas are characterized
by a mix of urban and agricultural landscapes. Canals and ditches are integrated into
residential neighborhoods, roadways, and farm fields, with a maintained infrastructure
often featuring concrete linings.

e Central Canal Company and Elwood Highland Ditch Areas: The landscape transitions
between urbanized zones and agricultural lands, with canals and ditches crossing major
infrastructure such as I-15 and running adjacent to the Malad River corridor.

o Bothwell Pocket Area: Agricultural fields dominate the landscape here, with a concrete-
lined flood prevention canal running parallel to N 1800 W. The surrounding terrain is flat
and extensively cultivated.

e Wetlands and Levees: The Bear River Duck Club, Chesapeake Hunting Club, and Salt
Creek WMA present a wetland-dominated landscape with high salinity soils and
constructed levees. These areas provide significant ecological and hydrological features
amidst a broader agricultural matrix.

For representative photos of the Study Area, see the Photo Inventory in Appendix A.

4.2 Climate

The NRCS WETS table for Brigham City Waste Plant, Utah is the nearest WETS station to the
Study Area with sufficient data. Total average annual precipitation for the area is approximately
18.44 inches. The average high temperature for the region is 63.2° Fahrenheit (F), and the
average low temperature is 36.4° F, while the average normal temperature is 49.8° F
(USDA-NRCS 2025a).

The WETS table indicated that the growing season extends from April 11 to October 24 during
the normal growing period (28°F or higher @ 70 percent). The maximum temperature during
the August 2024 survey was 84°F, which is lower than the normal maximum temperature of
86°F for that date. The month-to-date average temperature of 74.6°F was higher than the
normal of 72.9°F (USDA-NRCS 2025a).

4.3 Soils

A review of NRCS Web Soil Survey revealed that the Study Area is comprised of 38 soil map
units. All soil map units are included in detail in the attached Soil Reports (Table 2, Appendix B).
The five dominant soil map units in the Study Area are described in the following paragraphs.

KIA—Kidman Fine Sandy Loam, 0 to 2 Percent Slopes:

This soil spans 114.9 acres, accounting for 17.4% of the Study Area. Found predominantly on
lake terraces, Kidman Fine Sandy Loam's parent materials consist of alluvium and lacustrine
deposits derived from limestone, quartzite, and sandstone. It is well-drained with a water table
approximately 42 to 60 inches deep. The typical soil profile is mainly fine sandy loam with a
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high water transmission rate. It does not flood or pond and has a moderate available water
supply of around 7.8 inches, a calcium carbonate content up to 25%, and is non-saline to very
slightly saline. It's part of the Upland Loam (Bonneville Big Sagebrush) ecological site and is
rated as non-hydric.

Rv—Rough Broken Land:

This soil spans 86.2 acres, accounting for 13.1% of the Study Area. Found predominantly in
rough and rugged terrain, Rough Broken Land consists of steep slopes and rock outcrops with
highly variable parent materials. It is excessively drained, with no defined water table. The soil
profile varies greatly with limited water transmission capability. It does not flood or pond, and
vegetation is sparse. This unit does not support significant agricultural use and is predominantly
non-hydric.

Fe—Fielding Silt Loam, Warm, 0 to 3 Percent Slopes:

This soil spans 74.2 acres, accounting for 11.2% of the Study Area. Found predominantly in
valleys, Fielding Silt Loam's parent materials consist of alluvium and lacustrine deposits derived
from limestone, quartzite, and sandstone. It is moderately well-drained with a water table
approximately 42 to 60 inches deep. The typical soil profile is mainly silt loam with a
moderately high water transmission rate. It does not flood or pond and has a high available
water supply of around 10.9 inches, a calcium carbonate content up to 40%, and is non-saline
to very slightly saline. It is part of the Upland Loam (Bonneville Big Sagebrush) ecological site
and is rated as non-hydric.

PEP—Pintailake-Eimarsh-Playas Complex, 0 to 1 Percent Slopes:

This soil spans 54.6 acres, accounting for 8.3% of the Study Area. Found predominantly on lake
plains, Pintailake-Eimarsh-Playas Complex's parent materials consist of lacustrine deposits. It is
poorly to very poorly drained with a water table approximately 0 to 20 inches deep. The typical
soil profile is mainly silty clay loam with a very low water transmission rate. It does not flood
but ponds frequently and has a very low available water supply of around 2.3 inches, a calcium
carbonate content up to 30%, and is strongly saline. It is part of the Wet Saline Meadow
ecological site and is rated as predominantly hydric.

Sw—Stokes Silt Loam, 0 to 1 Percent Slopes:

This soil spans 45.1 acres, accounting for 6.8% of the Study Area. Found predominantly on lake
plains, Stokes Silt Loam's parent materials consist of lacustrine deposits derived from sandstone
and limestone. It is moderately well-drained with a water table approximately 30 to 48 inches
deep. The typical soil profile is mainly silt loam with a moderately high water transmission rate.
It does not flood or pond and has a high available water supply of around 11.4 inches, a calcium
carbonate content up to 40%, and is slightly to moderately saline. It is part of the Semiwet
Fresh Meadow ecological site and is rated as predominantly non-hydric.

Appendix E E-14 March 2026



USDA-NRCS

Table 2. NRCS Soil Types Mapped within the Study Area

Lower Bear River Watershed Project

Map Unit . Hydric Acres in Percent of
Map Unit Name .

Symbol Rating | Study Area Study Area
KIA Kidman fine sandy loam, 0 to 2 percent slopes 0 114.9 17.40%
Rv Rough broken land 1 86.2 13.10%
Fe Fielding silt loam, warm, 0 to 3 percent slopes 0 74.2 11.20%

Pintailake-Eimarsh-Playas complex, 0 to 1 percent
PEP slopes 90 54.6 8.30%
Sw Stokes silt loam, 0 to 1 percent slopes 5 45.1 6.80%
PT Beariver silty clay loam, 0 to 2 percent slopes 15 36.7 5.60%
TmA Timpanogos loam, 0 to 3 percent slopes 0 36.1 5.50%
W Water 0 301 4.60%
PbA Parleys loam, 0 to 3 percent slopes 0 25.4 3.80%
KeC Kearns silt loam, 3 to 6 percent slopes 0 20.7 3.10%
Gr Greenson silt loam, 0 to 1 percent slopes 4 19 2.90%
KaE Kapod stony loam, 6 to 20 percent slopes 0 15.6 2.40%
Ho Honeyville silty clay loam, 0 to 1 percent slopes 0 15.5 2.30%
KeB Kearns silt loam, 1 to 3 percent slopes 0 14.9 2.30%
Eimarsh-Playas-Pintailake complex, 0 to 1 percent
EP slopes 90 13.7 2.10%
Fv Fridlo silt loam, 0 to 1 percent slopes 0 13.4 2.00%
Ru Roshe Springs silt loam, 0 to 3 percent slopes 100 134 2.00%
KeD Kearns silt loam, 6 to 10 percent slopes 0 8.1 1.20%
Kr Kirkham silt loam, 0 to 2 percent slopes 8 3.8 0.60%
HpB Hupp gravelly silt loam, 1 to 6 percent slopes 0 3.6 0.50%
KeE Kearns silt loam, 10 to 20 percent slopes 0 3 0.50%
Me Martini fine sandy loam, 0 to 2 percent slopes 5 2.9 0.40%
KmB Kidman loam, 1 to 6 percent slopes 0 2.2 0.30%
ToB Timpanogos silt loam, 1 to 6 percent slopes 0 2.1 0.30%
KmD Kidman loam, 6 to 10 percent slopes 0 15 0.20%
PdA Parleys loam, cool, 0 to 3 percent slopes 0 1 0.20%
SC Saltair-Logan association 100 0.6 0.10%
SsB Sterling gravelly loam, 1 to 6 percent slopes 0 04 0.10%
Co Collett silty clay loam, 0 to 2 percent slopes 5 0 0.00%
KIB Kidman fine sandy loam, 2 to 4 percent slopes 0 0 0.00%
PeA Parleys silt loam, 0 to 1 percent slopes 0 0 0.00%
PwD Pomat silt loam, 6 to 10 percent slopes 0 0.2 0.00%
TnA Timpanogos loam, cool, 0 to 3 percent slopes 0 0.1 0.00%
Totals for Study Area 659.4 100.00%

4.4 Vegetation

The Study Area contains diverse vegetation communities that reflect the varied site conditions
across the region (Table 3):
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Lower Bear River Watershed Project

e BRCC Canyon Canal Area: Riparian vegetation dominates this steep canyon terrain,

including mature Fremont cottonwoods (Populus fremontii), willows (Salix spp.),

Russian olive (Elaeagnus angustifolia), and dense stands of cattail (Typha latifolia).
Adjacent agricultural fields contribute to habitat heterogeneity by supporting additional

plant diversity.

e Tremonton and Bear River City Pressure Irrigation Areas: Vegetation in these urban
and agricultural landscapes primarily consists of common grasses and weeds, such as
reed canarygrass (Phalaris arundinacea), kochia (Bassia scoparia), common ragweed
(Ambrosia artemisiifolia), and prickly lettuce (Lactuca serriola). Evidence of herbicide
use is visible along canals and ditches, which are typically bordered by residential and

agricultural areas.
e Central Canal Company and Elwood Highland Ditch Areas: These areas feature

agricultural species and common weeds along canals and ditches. Vegetation patterns
are influenced by urban proximity and the Malad River corridor, which intersects the

canal system.

e Bothwell Pocket Area: This area is dominated by agricultural vegetation, primarily
common weeds and grasses. Along the concrete-lined flood prevention canal, plant
growth reflects the agricultural setting.

e Wetlands and Levees: Wetlands within the Bear River Duck Club, Chesapeake Hunting
Club, and Salt Creek WMA are characterized by high salinity soils supporting cattail,
common reed (Phragmites australis), inland saltgrass (Distichlis spicata), and
Western wheatgrass (Pascopyrum smithii). Levees constructed from fill material host
native and introduced grasses, contributing to additional vegetation diversity in these

areas.

Table 3.0bserved Plant Species

Common Name

Scientific Name

Indicator Status*

alkali mallow Malvella leprosa FACU
beardless wildrye Leymus triticoides FACU
big sagebrush Artemisia tridentata UPL
black mustard Brassica nigra UPL
box elder Acer negundo FACW
broadleaf cattail Typha latifolia OBL
Canada thistle Cirsium arvense FACU
cheatgrass Bromus tectorum UPL
clasping pepperweed Lepidium perfoliatum FACU
climbing nightshade Solanum dulcamara FAC
common ground cherry Physalis longifolia UPL
common knotgrass Polygonum aviculare FAC
Common ragweed Ambrosia artemisiifolia FACU
common reed Phragmites australis FACW
creeping knotweed Polygonum aviculare FAC
crested wheatgrass Agropyron cristatum UPL
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Common Name Scientific Name Indicator Status*
curlycup gumweed Grindelia squarrosa FACU
dyers woad Isatis tinctoria UPL
field bindweed Convolvulus arvensis UPL
four-wing saltbush Atriplex canescens UPL
western golden top Euthamia occidentalis FACW
greasewood Sarcobatus vermiculatus FACU
inland saltgrass Distichlis spicata FAC
iodinebush Allenrolfea occidentalis FACW
Kentucky bluegrass Poa pratensis FAC
kochia Bassia scoparia FAC
narrowleaf willow Salix exigua FACW
prickly lettuce Lactuca serriola FACU
rabbitbrush Ericameria nauseosa UPL
reed canarygrass Phalaris arundinacea FACW
Russian olive Elaeagnus angustifolia FAC
showy milkweed Asclepias speciosa FAC
shrubby seepweed Suaeda nigra OBL
softstem bulrush Schoenoplectus tabernaemontani OBL
squirreltail grass Elymus elymoides FACU
sweet yellow clover Melilotus officinalis FACU
teasel Dipsacus fullonum FAC
Torrey’s rush Juncus torreyi FACW
Utah pickleweed Salicornia utahensis OBL
Western wheatgrass Pascopyrum smithii FAC

Indicator Status:

e  Obligate (OBL) — Almost always occurs in wetlands.

e  Facultative Wetland (FACW) — Usually occurs in wetlands but may occur in non-wetlands.
e  Facultative (FAC) — Occurs in wetlands and non-wetlands equally.

e  Facultative Upland (FACU) — Usually occurs in non-wetlands but may occur in wetlands.

®  Upland (UPL) — Almost never occurs in wetlands.

4.5 National Wetlands Inventory

The NWI suggests that aquatic features may be found throughout the Study Area (Figure 3). The
NWI database identifies 92 aquatic features overlapping the Study Area. This includes 38 fresh
water emergent wetlands, two Freshwater Forested/Scrub Shrub Wetlands, five freshwater
ponds, four lakes, and 43 riverine features.
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Figure 3. National Wetlands Inventory Map
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5 Aquatic Resources

5.1

Within the Study Area, there are five freshwater emergent wetlands, one freshwater palustrine
wetland, and 71 linear water features present including the Bear River, Malad River, Salt Creek,
one lake, four streams, 14 canals, and 49 ditches. Collectively, 41.88 acres of wetlands and
75.70 acres (154,947 LF) of linear features were mapped within the Study Area (Table 4; Table
5; Appendix C).

Table 4. Mapped Wetlands in Study Area

Type and Condition of Aquatic Resources

Lower Bear River Watershed Project

Feature Classification Area (acres)
Wetland 1 PEM1 31.05
Wetland 2 PUSA 0.23
Wetland 3 PEM1C 0.23
Wetland 4 PEM1A, PEM1Cm, PEM1Fm 10.23
Wetland 5 PEM1C 0.02
Wetland 6 PEM1C 0.12

Grand Total 41.88

Table 5. Mapped Linear Features in Study Area

Feature Classification | Area (acres) | Length

Bear River R2UBH 20.94 17013.39
Hammond Main Canal R5UBFx 13.49 24959.83
Highline Canal R5UBFx 0.00 18.31
Malad River R2UBG 0.05 128.03
Salt Creek R2UBG 6.81 2760.73
West Canal R4SBCx 0.14 344.12
West Side Canal R4SBCx 6.09 7064.31
Lake 1 L2USA 0.10 160.79
Stream 1 R4SBC 0.00 20.83
Stream 2 R4SBC 0.02 429.46
Stream 3 R2UBH 5.32 8375.57
Stream 4 R2UBH 2.39 5833.19
Canal 1 R5UBFx 0.01 97.46
Canal 2 R4SBCx 0.66 1607.09
Canal 3 R5UBFx 1.99 16206.54
Canal 4 R5UBFx 3.20 19912.70
Canal 5 R5UBFx 0.00 26.74
Canal 6 R5UBFx 8.86 11410.20
Canal 7 R5UBFx 0.09 808.15
Canal 8 R5UBFx 0.02 82.15
Canal 9 R5UBFx 2.73 13857.03
Canal 10 R5UBFx 0.31 2195.72
Ditch 1 R4SBCx 0.07 851.21
Ditch 2 R4SBCx 0.01 92.44
Ditch 3 R4SBCx 0.26 1151.28
Ditch 4 R4SBCx 0.06 721.82
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Feature Classification | Area (acres) | Length
Ditch 5 R4SBCx 0.06 447.01
Ditch 6 R4SBCx 0.08 299.62
Ditch 7 R4SBCx 0.16 2437.32
Ditch 8 R4SBCx 0.00 56.00
Ditch 9 R4SBCx 0.04 710.18
Ditch 10 R4SBCx 0.02 194.36
Ditch 11 R4SBCx 0.00 146.51
Ditch 12 R4SBCx 0.04 644.50
Ditch 13 R4SBCx 0.31 1675.58
Ditch 14 R4SBCx 0.16 1405.75
Ditch 15 R4SBCx 0.09 1194.30
Ditch 16 R4SBCx 0.00 60.69
Ditch 17 R4SBCx 0.02 158.14
Ditch 18 R4SBCx 0.05 503.36
Ditch 19 R4SBCx 0.01 103.51
Ditch 20 R4SBCx 0.01 57.27
Ditch 21 R4SBCx 0.10 677.30
Ditch 22 R4SBCx 0.00 34.69
Ditch 23 R4SBCx 0.06 737.91
Ditch 24 R4SBCx 0.00 19.66
Ditch 25 R4SBCx 0.00 81.66
Ditch 26 R4SBCx 0.07 1006.20
Ditch 27 R4SBCx 0.00 22.10
Ditch 28 R4SBCx 0.00 28.45
Ditch 29 R4SBCx 0.04 42411
Ditch 30 R4SBCx 0.04 323.92
Ditch 31 R4SBCx 0.02 151.35
Ditch 32 R4SBCx 0.00 24.90
Ditch 33 R4SBCx 0.04 374.92
Ditch 34 R4SBCx 0.01 69.09
Ditch 35 R4SBCx 0.03 190.72
Ditch 36 R4SBCx 0.02 150.89
Ditch 37 R4SBCx 0.07 493.46
Ditch 38 R4SBCx 0.01 132.38
Ditch 39 R4SBCx 0.10 720.33
Ditch 40 R4SBCx 0.07 756.97
Ditch 41 R4SBCx 0.03 209.71
Ditch 42 R4SBCx 0.01 68.32
Ditch 43 R4SBCx 0.01 41.25
Ditch 44 R4SBCx 0.07 603.39
Ditch 45 R4SBCx 0.06 247.62
Ditch 46 R4SBCx 0.02 236.62
Ditch 47 R4SBCx 0.04 305.46
Ditch 48 R4SBCx 0.09 559.26
Ditch 49 R4SBCx 0.01 31.30
Grand Total 75.70 154,947
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5.11 Wetlands

Vegetation

All wetlands surveyed contain an emergent plant community, with obligate (OBL) and
facultative wetland (FACW) species dominating the vegetation. Dominant wetland species
include cattail, reed canary grass, common reed, narrow-leaf willow (Salix exigua), soft-

stem bulrush (Schoenoplectus tabernaemontani), and Torrey’s rush (Juncus torreyi). Additional
wetland vegetation includes inland salt grass, shrubby seepweed (Suaeda nigra),

Utah pickleweed (Salicornia utahensis), and iodine bush (Allenrolfea occidentalis). The
dominance of these hydrophytic species across wetland plots confirms that the plant
communities are hydrophytic within all surveyed wetlands.

Uplands in the Study Area are characterized by a mix of native and non-native grass and forb
species. Common upland vegetation includes beardless wild rye (Leymus triticoides), cheatgrass
(Bromus tectorum), Kentucky bluegrass (Poa pratensis), field bindweed (Convolvulus arvensis),
and four-wing saltbush (Atriplex canescens). Other species observed include black mustard
(Brassica nigra), alkali mallow (Malvella leprosa), clasping pepperweed (Lepidium perfoliatum),
prickly lettuce (Lactuca serriola), and common knotgrass (Polygonum aviculare). The presence
of invasive species such as cheatgrass and pepperweed indicates some degree of disturbance in
the upland environment. Vegetation within upland plots did not meet the hydrophytic criteria,
distinguishing these areas from adjacent wetlands.

Soils

Wetland soil plots met at least one hydric soil indicator. Hydric soil indicators met within
wetlands in the Study Area include depleted dark surface (F7), depleted matrix (F3), redox dark
surface (F6), depleted below dark surface (A11), loamy mucky mineral (F1), and hydrogen
sulfide (A4), indicating hydric soil conditions within the wetlands surveyed. Upland soil plots did
not meet hydric soil criteria. These soils lacked hydric indicators, showing a clear boundary
between wetland and upland areas.

Hydrology

All wetland soil plots met at least one primary hydrology indicator. Primary indicators met
throughout the Study Area include (B6) Surface Soil Cracks, (C1) Hydrogen Sulfide Odor, (A3)
Saturation, observed where soils were saturated at or near the surface, and (A1) Surface Water,
documented in locations where standing water was present. These indicators confirm that
wetland hydrology is supported by persistent saturation. Hydrological inputs to these wetlands
include groundwater, precipitation, and overland flow from adjacent upland areas. Upland
plots consistently lacked saturation, distinguishing them from wetland areas.

Rationale for Delineations
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All wetlands surveyed within the Study Area met the three wetland parameters: hydrophytic
vegetation, hydric soils, and wetland hydrology (See Data Sheets, Appendix D). Wetland
boundaries were clearly defined based on the presence of hydrophytic vegetation, hydric soils,
and hydrology indicators. Hydric soil indicators were consistently present, confirming wetland
soil conditions, and hydrology indicators demonstrated persistent saturation.

Conversely, none of the upland plots met all three wetland parameters. Hydrology and hydric
soil indicators were consistently absent in upland plots. Some upland plots passed the
dominance test due to the presence of facultative vegetation but failed to meet any hydric soil
or hydrology indicators. Adjacent upland plots were all higher in elevation compared to the
wetlands, with dry soil lacking saturation throughout the soil profiles.

All wetlands present within the Study Area have a direct connection to the Great Salt Lake
which is recognized as WOTUS; therefore, they are all jurisdictional.

5.1.2 Linear Features
Perennial Streams (R2UBH, R2UBG)

Streams classified as perennial within the Study Area include Streams 3 and 4, totaling
14,208.76 LF (7.71 acres). These are lower perennial systems characterized by continuous flow
and permanent flooding, except during periods of extreme drought. The OHWM was identified
based on breaks in bank slope, changes in vegetation species, and changes in vegetation cover.
These streams flow downstream to the Great Salt Lake, a known WOTUS; therefore, they are all
jurisdictional.

Intermittent Streams (R4SBC)

Streams classified as intermittent within the Study Area include Streams 1, and 2, totaling
450.29 LF (0.02 acres). These streams flow seasonally and are typically dry for part of the year,
except in response to precipitation or snowmelt. The OHWM was identified based on breaks in
bank slope. Streams 1 and 2 flow downstream to the Bear River and Streams 3 and 4 flow
downstream to the Great Salt Lake, known WOTUS; therefore, they are all jurisdictional.

Ditches and Canals (R45SBCx, R5UBFx)

A total of 49 ditches (21,634.83 LF, 2.48 acres) and 13 canals (98,688.24 LF, 37.61 acres) were
identified within the Study Area. These features were constructed for irrigation and drainage
purposes and typically convey water seasonally. All 13 canals have a direct surface water
connection to either the Bear River, Malad River, or the Great Salt Lake and exhibit continuous
flow for more than three months annually; therefore, all canals are considered jurisdictional
WOTUS.

Among the 49 ditches, 29 (Ditches 10-13, 15-17, 20-21, 23-28, 30, 32—-34, 42-43, and 48)
exhibit continuous surface water flow for more than three months per year and have surface
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water connections to jurisdictional waters. These ditches meet the criteria for relatively
permanent flow and are considered jurisdictional WOTUS.

The remaining 20 ditches (Ditches 1-9, 14, 18-19, 22, 29, 31, 3541, and 44-47) do not
maintain continuous surface water flow for at least three months. As such, they do not meet
the threshold for relatively permanent waters and are not considered jurisdictional under the
current regulatory definition.

Bear River (R2UBH)

A total of 17,013.38 LF (20.94 acres) of the Bear River was delineated within the Study Area.

This is a lower perennial system that is permanently flooded. The OHWM was assessed using
changes in vegetation species, vegetation cover, and break in bank slope. The Bear River is a

WOTUS and flows downstream to the Great Salt Lake; therefore, it is jurisdictional.

Malad River (R2UBG)

A total of 128.03 LF (0.05 acres) of the Malad River was delineated within the Study Area. This is
a lower perennial system with semi-permanent flooding. The OHWM was identified based on
breaks in bank slope, changes in vegetation species, and changes in vegetation cover. The
Malad River is a WOTUS and flows downstream to the Great Salt Lake; therefore, it is
jurisdictional.

Salt Creek (R2UBG)

A total of 2,760.73 LF (6.81 acres) of Salt Creek was delineated within the Study Area. This is a
lower perennial stream that experiences semi-permanent flooding. The OHWM was identified
based on changes in vegetation species, cover, and bank slope. The OHWM in this reach is
artificially elevated due to the presence of a downstream culvert that causes backwatering,
influencing water surface elevations upstream. Salt Creek is a perennial creek that maintains
surface flow year-round and flows downstream to the Great Salt Lake, a known WOTUS;
therefore, it is jurisdictional.

6 Conclusions

Based on the findings of the study, a total of approximately 41.88 acres of wetlands and
154,947 LF (75.70 acres) of linear features were delineated within the Study Area. Findings
concluded that all features have a surface water connection with either the Bear River,
Malad River, or the Great Salt Lake, all of which are known WOTUS.

It should be noted that the final authority regarding jurisdictional determination and wetland
delineations rests with the appropriate regulatory agencies.
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Appendix A: Representative Photographs August 27th and 28th 2024
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Photo 1: Bear River and Stream 6 with Levee Running In-between Facing West

Photo 2: Bear River with OHWM Associated Vegetation Break and Uplands Facing
West
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Photo 3: Bear River, Steam 5, and Wetland 1 with Roadway Levee Facing West

Photo 4: Canal 2 Flowing Over Bridge with Malad River Below Facing Southwest

Appendix E E-27 March 2026



USDA-NRCS Lower Bear River Watershed Project

Photo 5: Easternmost end of Wetland 4 and Associated Vegetation Facing West

Photo 6: Easternmost end of Wetland 4 and Canal 6 with Associated Vegetation Facing
West
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Photo 7: Hammond Main Canal Facing Southwest

Photo 8: Overlooking the Bear River Valley with Hammond Main Canal and Ditches 1
through 5 Below Facing North
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Photo 9: Overlooking the Bear River and Floodplain Facing North

Photo 10: Overlooking the Bear River and Floodplain Facing Northeast
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Photo 11: Salt Creek and Vegetation Associated with OHWM Facing East

Photo 12: Salt Creek and Vegetation Associated with OHWM Facing South
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Photo 13: Salt Creek and Vegetation Associated with OHWM Facing Southeast

Photo 14: Stream 6 and Associated Vegetation
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Photo 15: Stream 6 and upland Area that Seperates Adjacent Wetland Outside the
Study Area Facing West

Photo 16: Wetland 2 and Associated Vegetation Facing East
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Photo 17: Wetland 2 and Associated Vegetation Facing North

Photo 18: Wetland 2 and Associated Vegetation Facing Northwest
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Photo 19: Wetland 3 and Associated Vegetation with Bear River in the Distance
Facing West

Photo 20: Wetland 4 and Canal 6 with Intermediate Levee Facing East
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Photo 21: Wetland 5 With Phragmites and Adjacent Upland Area Facing South

Photo 22: Wetland 6 With Adjacent Upland Area and Associated Vegetation Facing
South
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Photo 23: Wetland 6 and Associated Vegetation Facing Southwest
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Preface

Soil surveys contain information that affects land use planning in survey areas.
They highlight soil limitations that affect various land uses and provide information
about the properties of the soils in the survey areas. Soil surveys are designed for
many different users, including farmers, ranchers, foresters, agronomists, urban
planners, community officials, engineers, developers, builders, and home buyers.
Also, conservationists, teachers, students, and specialists in recreation, waste
disposal, and pollution control can use the surveys to help them understand,
protect, or enhance the environment.

Various land use regulations of Federal, State, and local governments may impose
special restrictions on land use or land treatment. Soil surveys identify soil
properties that are used in making various land use or land treatment decisions.
The information is intended to help the land users identify and reduce the effects of
soil limitations on various land uses. The landowner or user is responsible for
identifying and complying with existing laws and regulations.

Although soil survey information can be used for general farm, local, and wider area
planning, onsite investigation is needed to supplement this information in some
cases. Examples include soil quality assessments (http://www.nrcs.usda.gov/wps/
portal/nrcs/main/soils/health/) and certain conservation and engineering
applications. For more detailed information, contact your local USDA Service Center
(https://offices.sc.egov.usda.gov/locator/app?agency=nrcs) or your NRCS State Soil
Scientist (http://www.nrcs.usda.gov/wps/portal/nrcs/detail/soils/contactus/?
cid=nrcs142p2_053951).

Great differences in soil properties can occur within short distances. Some soils are
seasonally wet or subject to flooding. Some are too unstable to be used as a
foundation for buildings or roads. Clayey or wet soils are poorly suited to use as
septic tank absorption fields. A high water table makes a soil poorly suited to
basements or underground installations.

The National Cooperative Soil Survey is a joint effort of the United States
Department of Agriculture and other Federal agencies, State agencies including the
Agricultural Experiment Stations, and local agencies. The Natural Resources
Conservation Service (NRCS) has leadership for the Federal part of the National
Cooperative Soil Survey.

Information about soils is updated periodically. Updated information is available
through the NRCS Web Soil Survey, the site for official soil survey information.

The U.S. Department of Agriculture (USDA) prohibits discrimination in all its
programs and activities on the basis of race, color, national origin, age, disability,
and where applicable, sex, marital status, familial status, parental status, religion,
sexual orientation, genetic information, political beliefs, reprisal, or because all or a
part of an individual's income is derived from any public assistance program. (Not
all prohibited bases apply to all programs.) Persons with disabilities who require
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alternative means for communication of program information (Braille, large print,
audiotape, etc.) should contact USDA's TARGET Center at (202) 720-2600 (voice
and TDD). To file a complaint of discrimination, write to USDA, Director, Office of
Civil Rights, 1400 Independence Avenue, S.W., Washington, D.C. 20250-9410 or
call (800) 795-3272 (voice) or (202) 720-6382 (TDD). USDA is an equal opportunity
provider and employer.

E-41



Contents

Preface....... ..o e aa e e 2
How Soil Surveys Are Made...............ccooooiiiiiiiiieeeee e 5
SOOI IMAP.....oeeeeeiecee e aaaa s 8
Lo T 1Y =T o TP PPPRPTN 9
=Y o =Y o o SRR PPURRRR 10
Map UNit LEGENG..... ..o e e e e e e e e e e e e e e e e e e e eeeeeanranes 1"
Map Unit DESCIIPIONS.......coeeiiieiiiec e e e 12
Box Elder County, Utah, Eastern Part.................cccoiiiiiiii e, 14
Co—=Collett silty clay loam, 0 to 2 percent SIOpesS...........cccoeecivirieeeeeeeeeennn. 14
EP—Eimarsh-Playas-Pintailake complex, 0 to 1 percent slopes................ 15
Fe—Fielding silt loam, warm, 0 to 3 percent slopes.........cccccevvvvvrivvernrnnnnnnn. 18
Fv—Fridlo silt loam, 0 to 1 percent sSIOpPes...........ccooviiiiiiiiiiee, 19
Gr—Greenson silt loam, 0 to 1 percent SIOPES.........cceeeeeeeeeeeeiiiiiciiieeeeee. 20
Ho—Honeyville silty clay loam, 0 to 1 percent slopes..........ccccceeveiieieinnenn.. 22
HpB—Hupp gravelly silt loam, 1 to 6 percent slopes...........coevvvvviivevnennnnnnn. 23
KaE—Kapod stony loam, 6 to 20 percent SIOpes............vvveeeciiiiiiiieieeeeeennn. 24
KeB—Kearns silt loam, 1 to 3 percent slopes...........ccceeeveeeeiiiiiiiieeeeeeeii, 26
KeC—Kearns silt loam, 3 to 6 percent SIOpes........cccccceeeveveiiiiiiiieeeeeeeeee, 27
KeD—Kearns silt loam, 6 to 10 percent SIOPES..........cvvvvveieviieciiiiiieieieeen, 29
KeE—Kearns silt loam, 10 to 20 percent slopes...........cccceeeeviivivieieeeieiinnn, 30
KIA—Kidman fine sandy loam, 0 to 2 percent slopes...........cccccveeeeeereeennn. 31
KIB—Kidman fine sandy loam, 2 to 4 percent slopes...........ccccoveeeeeeeeeennn. 33
KmB—Kidman loam, 1 to 6 percent slopes............cceeeveveiiieeeiiieviiii, 34
KmD—Kidman loam, 6 to 10 percent slopes.........ccccceeeeiiiiiiiiiiiiiiiiiiiiieeeees 35
Kr—Kirkham silt loam, 0 to 2 percent Slopes..........ccccceeeeieieiiiiiiiiiiiiiiieeeeee, 37
Me—Martini fine sandy loam, 0 to 2 percent slopes...........cccccovvveeeeeeeeeennn. 38
PbA—Parleys loam, 0 to 3 percent SIOpes..........oovvvvvviviiiiiiiiiiciiieieeeee e, 40
PdA—Parleys loam, cool, 0 to 3 percent slopes..........cccoevvevviiiiiiiivininennn, 41
PeA—Parleys silt loam, 0 to 1 percent slopes.........cccceeeeeveiiiiiieiiiiiiiiiieeeees 42
PEP—Pintailake-Eimarsh-Playas complex, 0 to 1 percent slopes.............. 44
PT—Beariver silty clay loam, 0 to 2 percent slopes...........cccevvevivivvvieennnnns 46
PwD—Pomat silt loam, 6 to 10 percent slopes...........ccoevvvvevveiiiiiiiiiiinnn, 48
Ru—Roshe Springs silt loam, 0 to 3 percent slopes............ccoeccvvvrvreeeeee.... 49
Rv—Rough broken land...............oooomiii e 51
SC—Saltair-Logan association............cccceeeeeeeiiiiiiiiiiiieeeeee e 51
SsB—Sterling gravelly loam, 1 to 6 percent slopes........ccc.cccoeevevivvvvnnnen.n. 53
Sw—Stokes silt loam, 0 to 1 percent SIOpes.........ccevvvveeeeiiiiiiiiiiiiiiieeeeeee, 55
TmA—Timpanogos loam, 0 to 3 percent SIOPES.........coevvvivveiieeiciiiiiieeeennn. 56
TnA—Timpanogos loam, cool, 0 to 3 percent slopes.........ccccevvvvvrivirrnrnnne. 57
ToB—Timpanogos silt loam, 1 to 6 percent slopes...........cvvvecicciiieeeenennn. 59
W WaLET . et 60
REFEIENCES.......oo oot e e e s enaaeee s 61
4

E-42



How Soil Surveys Are Made

Soil surveys are made to provide information about the soils and miscellaneous
areas in a specific area. They include a description of the soils and miscellaneous
areas and their location on the landscape and tables that show soil properties and
limitations affecting various uses. Soil scientists observed the steepness, length,
and shape of the slopes; the general pattern of drainage; the kinds of crops and
native plants; and the kinds of bedrock. They observed and described many soil
profiles. A soil profile is the sequence of natural layers, or horizons, in a soil. The
profile extends from the surface down into the unconsolidated material in which the
soil formed or from the surface down to bedrock. The unconsolidated material is
devoid of roots and other living organisms and has not been changed by other
biological activity.

Currently, soils are mapped according to the boundaries of major land resource
areas (MLRAs). MLRAs are geographically associated land resource units that

share common characteristics related to physiography, geology, climate, water

resources, soils, biological resources, and land uses (USDA, 2006). Soil survey
areas typically consist of parts of one or more MLRA.

The soils and miscellaneous areas in a survey area occur in an orderly pattern that
is related to the geology, landforms, relief, climate, and natural vegetation of the
area. Each kind of soil and miscellaneous area is associated with a particular kind
of landform or with a segment of the landform. By observing the soils and
miscellaneous areas in the survey area and relating their position to specific
segments of the landform, a soil scientist develops a concept, or model, of how they
were formed. Thus, during mapping, this model enables the soil scientist to predict
with a considerable degree of accuracy the kind of soil or miscellaneous area at a
specific location on the landscape.

Commonly, individual soils on the landscape merge into one another as their
characteristics gradually change. To construct an accurate soil map, however, soil
scientists must determine the boundaries between the soils. They can observe only
a limited number of soil profiles. Nevertheless, these observations, supplemented
by an understanding of the soil-vegetation-landscape relationship, are sufficient to
verify predictions of the kinds of soil in an area and to determine the boundaries.

Soil scientists recorded the characteristics of the soil profiles that they studied. They
noted soil color, texture, size and shape of soil aggregates, kind and amount of rock
fragments, distribution of plant roots, reaction, and other features that enable them
to identify soils. After describing the soils in the survey area and determining their
properties, the soil scientists assigned the soils to taxonomic classes (units).
Taxonomic classes are concepts. Each taxonomic class has a set of soll
characteristics with precisely defined limits. The classes are used as a basis for
comparison to classify soils systematically. Soil taxonomy, the system of taxonomic
classification used in the United States, is based mainly on the kind and character
of soil properties and the arrangement of horizons within the profile. After the soil
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scientists classified and named the soils in the survey area, they compared the
individual soils with similar soils in the same taxonomic class in other areas so that
they could confirm data and assemble additional data based on experience and
research.

The objective of soil mapping is not to delineate pure map unit components; the
objective is to separate the landscape into landforms or landform segments that
have similar use and management requirements. Each map unit is defined by a
unique combination of soil components and/or miscellaneous areas in predictable
proportions. Some components may be highly contrasting to the other components
of the map unit. The presence of minor components in a map unit in no way
diminishes the usefulness or accuracy of the data. The delineation of such
landforms and landform segments on the map provides sufficient information for the
development of resource plans. If intensive use of small areas is planned, onsite
investigation is needed to define and locate the soils and miscellaneous areas.

Soil scientists make many field observations in the process of producing a soil map.
The frequency of observation is dependent upon several factors, including scale of
mapping, intensity of mapping, design of map units, complexity of the landscape,
and experience of the soil scientist. Observations are made to test and refine the
soil-landscape model and predictions and to verify the classification of the soils at
specific locations. Once the soil-landscape model is refined, a significantly smaller
number of measurements of individual soil properties are made and recorded.
These measurements may include field measurements, such as those for color,
depth to bedrock, and texture, and laboratory measurements, such as those for
content of sand, silt, clay, salt, and other components. Properties of each soll
typically vary from one point to another across the landscape.

Observations for map unit components are aggregated to develop ranges of
characteristics for the components. The aggregated values are presented. Direct
measurements do not exist for every property presented for every map unit
component. Values for some properties are estimated from combinations of other
properties.

While a soil survey is in progress, samples of some of the soils in the area generally
are collected for laboratory analyses and for engineering tests. Soil scientists
interpret the data from these analyses and tests as well as the field-observed
characteristics and the soil properties to determine the expected behavior of the
soils under different uses. Interpretations for all of the soils are field tested through
observation of the soils in different uses and under different levels of management.
Some interpretations are modified to fit local conditions, and some new
interpretations are developed to meet local needs. Data are assembled from other
sources, such as research information, production records, and field experience of
specialists. For example, data on crop yields under defined levels of management
are assembled from farm records and from field or plot experiments on the same
kinds of soil.

Predictions about soil behavior are based not only on soil properties but also on
such variables as climate and biological activity. Soil conditions are predictable over
long periods of time, but they are not predictable from year to year. For example,
soil scientists can predict with a fairly high degree of accuracy that a given soil will
have a high water table within certain depths in most years, but they cannot predict
that a high water table will always be at a specific level in the soil on a specific date.

After soil scientists located and identified the significant natural bodies of soil in the
survey area, they drew the boundaries of these bodies on aerial photographs and
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identified each as a specific map unit. Aerial photographs show trees, buildings,
fields, roads, and rivers, all of which help in locating boundaries accurately.
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Soil Map

The soil map section includes the soil map for the defined area of interest, a list of
soil map units on the map and extent of each map unit, and cartographic symbols
displayed on the map. Also presented are various metadata about data used to
produce the map, and a description of each soil map unit.
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MAP INFORMATION

The soil surveys that comprise your AOI were mapped at
1:20,000.

Please rely on the bar scale on each map sheet for map
measurements.

Source of Map: Natural Resources Conservation Service
Web Soil Survey URL:
Coordinate System: Web Mercator (EPSG:3857)

Maps from the Web Soil Survey are based on the Web Mercator
projection, which preserves direction and shape but distorts
distance and area. A projection that preserves area, such as the
Albers equal-area conic projection, should be used if more
accurate calculations of distance or area are required.

This product is generated from the USDA-NRCS certified data as
of the version date(s) listed below.

Soil Survey Area:
Survey Area Data:

Box Elder County, Utah, Eastern Part
Version 18, Aug 26, 2024

Soil map units are labeled (as space allows) for map scales
1:50,000 or larger.

Date(s) aerial images were photographed: Jan 1, 1999—Dec 31,

2003

The orthophoto or other base map on which the soil lines were
compiled and digitized probably differs from the background
imagery displayed on these maps. As a result, some minor
shifting of map unit boundaries may be evident.
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Map Unit Legend

Map Unit Symbol Map Unit Name Acres in AOI Percent of AOI

Co Collett silty clay loam, 0 to 2 0.0 0.0%
percent slopes

EP Eimarsh-Playas-Pintailake 13.7 2.1%
complex, 0 to 1 percent
slopes

Fe Fielding silt loam, warm, 0 to 3 74.2 11.2%
percent slopes

Fv Fridlo silt loam, O to 1 percent 13.4 2.0%
slopes

Gr Greenson silt loam, 0 to 1 19.0 2.9%
percent slopes

Ho Honeyville silty clay loam, O to 1 15.5 2.3%
percent slopes

HpB Hupp gravelly silt loam, 1 to 6 3.6 0.5%
percent slopes

KaE Kapod stony loam, 6 to 20 15.6 2.4%
percent slopes

KeB Kearns silt loam, 1 to 3 percent 14.9 2.3%
slopes

KeC Kearns silt loam, 3 to 6 percent 20.7 3.1%
slopes

KeD Kearns silt loam, 6 to 10 8.1 1.2%
percent slopes

KeE Kearns silt loam, 10 to 20 3.0 0.5%
percent slopes

KIA Kidman fine sandy loam, 0 to 2 114.9 17.4%
percent slopes

KIB Kidman fine sandy loam, 2 to 4 0.0 0.0%
percent slopes

KmB Kidman loam, 1 to 6 percent 2.2 0.3%
slopes

KmD Kidman loam, 6 to 10 percent 1.5 0.2%
slopes

Kr Kirkham silt loam, 0 to 2 3.8 0.6%
percent slopes

Me Martini fine sandy loam, 0 to 2 2.9 0.4%
percent slopes

PbA Parleys loam, 0 to 3 percent 254 3.8%
slopes

PdA Parleys loam, cool, 0 to 3 1.0 0.2%
percent slopes

PeA Parleys silt loam, 0 to 1 percent 0.0 0.0%

slopes
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Map Unit Symbol Map Unit Name Acres in AOI Percent of AOI

PEP Pintailake-Eimarsh-Playas 54.6 8.3%
complex, 0 to 1 percent
slopes

PT Beariver silty clay loam, 0 to 2 36.7 5.6%
percent slopes

PwD Pomat silt loam, 6 to 10 percent 0.2 0.0%
slopes

Ru Roshe Springs silt loam, 0 to 3 134 2.0%
percent slopes

Rv Rough broken land 86.2 13.1%

SC Saltair-Logan association 0.6 0.1%

SsB Sterling gravelly loam, 1 to 6 0.4 0.1%
percent slopes

Sw Stokes silt loam, 0 to 1 percent 45.1 6.8%
slopes

TmA Timpanogos loam, 0 to 3 36.1 5.5%
percent slopes

TnA Timpanogos loam, cool, 0 to 3 0.1 0.0%
percent slopes

ToB Timpanogos silt loam, 1 to 6 21 0.3%
percent slopes

W Water 30.1 4.6%

Totals for Area of Interest 659.4 100.0%

Appendix E

Map Unit Descriptions

The map units delineated on the detailed soil maps in a soil survey represent the
soils or miscellaneous areas in the survey area. The map unit descriptions, along
with the maps, can be used to determine the composition and properties of a unit.

A map unit delineation on a soil map represents an area dominated by one or more
major kinds of soil or miscellaneous areas. A map unit is identified and named
according to the taxonomic classification of the dominant soils. Within a taxonomic
class there are precisely defined limits for the properties of the soils. On the
landscape, however, the soils are natural phenomena, and they have the
characteristic variability of all natural phenomena. Thus, the range of some
observed properties may extend beyond the limits defined for a taxonomic class.
Areas of soils of a single taxonomic class rarely, if ever, can be mapped without
including areas of other taxonomic classes. Consequently, every map unit is made
up of the soils or miscellaneous areas for which it is named and some minor
components that belong to taxonomic classes other than those of the major soils.

Most minor soils have properties similar to those of the dominant soil or soils in the
map unit, and thus they do not affect use and management. These are called
noncontrasting, or similar, components. They may or may not be mentioned in a
particular map unit description. Other minor components, however, have properties
and behavioral characteristics divergent enough to affect use or to require different
management. These are called contrasting, or dissimilar, components. They

12
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generally are in small areas and could not be mapped separately because of the
scale used. Some small areas of strongly contrasting soils or miscellaneous areas
are identified by a special symbol on the maps. If included in the database for a
given area, the contrasting minor components are identified in the map unit
descriptions along with some characteristics of each. A few areas of minor
components may not have been observed, and consequently they are not
mentioned in the descriptions, especially where the pattern was so complex that it
was impractical to make enough observations to identify all the soils and
miscellaneous areas on the landscape.

The presence of minor components in a map unit in no way diminishes the
usefulness or accuracy of the data. The objective of mapping is not to delineate
pure taxonomic classes but rather to separate the landscape into landforms or
landform segments that have similar use and management requirements. The
delineation of such segments on the map provides sufficient information for the
development of resource plans. If intensive use of small areas is planned, however,
onsite investigation is needed to define and locate the soils and miscellaneous
areas.

An identifying symbol precedes the map unit name in the map unit descriptions.
Each description includes general facts about the unit and gives important soil
properties and qualities.

Soils that have profiles that are almost alike make up a soil series. Except for
differences in texture of the surface layer, all the soils of a series have major
horizons that are similar in composition, thickness, and arrangement.

Soils of one series can differ in texture of the surface layer, slope, stoniness,
salinity, degree of erosion, and other characteristics that affect their use. On the
basis of such differences, a soil series is divided into soil phases. Most of the areas
shown on the detailed soil maps are phases of soil series. The name of a soil phase
commonly indicates a feature that affects use or management. For example, Alpha
silt loam, 0 to 2 percent slopes, is a phase of the Alpha series.

Some map units are made up of two or more major soils or miscellaneous areas.
These map units are complexes, associations, or undifferentiated groups.

A complex consists of two or more soils or miscellaneous areas in such an intricate
pattern or in such small areas that they cannot be shown separately on the maps.
The pattern and proportion of the soils or miscellaneous areas are somewhat similar
in all areas. Alpha-Beta complex, 0 to 6 percent slopes, is an example.

An association is made up of two or more geographically associated soils or
miscellaneous areas that are shown as one unit on the maps. Because of present
or anticipated uses of the map units in the survey area, it was not considered
practical or necessary to map the soils or miscellaneous areas separately. The
pattern and relative proportion of the soils or miscellaneous areas are somewhat
similar. Alpha-Beta association, 0 to 2 percent slopes, is an example.

An undifferentiated group is made up of two or more soils or miscellaneous areas
that could be mapped individually but are mapped as one unit because similar
interpretations can be made for use and management. The pattern and proportion
of the soils or miscellaneous areas in a mapped area are not uniform. An area can
be made up of only one of the major soils or miscellaneous areas, or it can be made
up of all of them. Alpha and Beta soils, 0 to 2 percent slopes, is an example.

Some surveys include miscellaneous areas. Such areas have little or no soil
material and support little or no vegetation. Rock outcrop is an example.
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Box Elder County, Utah, Eastern Part

Co—Collett silty clay loam, 0 to 2 percent slopes

Map Unit Setting
National map unit symbol: j4w0
Elevation: 4,250 to 4,350 feet
Mean annual precipitation: 14 to 18 inches
Mean annual air temperature: 48 to 52 degrees F
Frost-free period: 140 to 160 days
Farmland classification: Farmland of statewide importance

Map Unit Composition
Collett and similar soils: 85 percent
Minor components: 15 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Collett

Setting
Landform: Lake terraces, lake plains
Landform position (three-dimensional): Tread, rise, talf
Down-slope shape: Linear
Across-slope shape: Linear

Typical profile
Ap - 0 to 7 inches: silty clay loam
A1 -7to 14 inches: silty clay loam
B2 - 14 to 23 inches: silty clay
Cica - 23 to 30 inches: silty clay
C2ca - 30 to 45 inches: silty clay loam
C3 - 45 to 66 inches: silty clay loam

Properties and qualities
Slope: 0 to 2 percent
Depth to restrictive feature: More than 80 inches
Drainage class: Somewhat poorly drained
Runoff class: Medium
Capacity of the most limiting layer to transmit water (Ksat): Moderately low to
moderately high (0.06 to 0.20 in/hr)
Depth to water table: About 18 to 36 inches
Frequency of flooding: None
Frequency of ponding: None
Calcium carbonate, maximum content: 60 percent
Maximum salinity: Nonsaline to slightly saline (0.0 to 4.0 mmhos/cm)
Sodium adsorption ratio, maximum: 15.0
Available water supply, 0 to 60 inches: High (about 11.3 inches)

Interpretive groups
Land capability classification (irrigated): 3w
Land capability classification (nonirrigated): 5w
Hydrologic Soil Group: D
Ecological site: R028AY012UT - Semiwet Fresh Meadow
Hydric soil rating: No
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Minor Components

Honeyville, strongly alkali
Percent of map unit: 5 percent

Greenson
Percent of map unit: 5 percent

Poorly drained soils, hydric, not correlated
Percent of map unit: 5 percent
Landform: Lake terraces
Landform position (three-dimensional): Tread
Down-slope shape: Linear
Across-slope shape: Linear
Hydric soil rating: Yes

EP—Eimarsh-Playas-Pintailake complex, 0 to 1 percent slopes

Map Unit Setting
National map unit symbol: 1nwcz
Elevation: 4,190 to 4,290 feet
Mean annual precipitation: 12 to 16 inches
Mean annual air temperature: 48 to 52 degrees F
Frost-free period: 140 to 180 days
Farmland classification: Not prime farmland

Map Unit Composition
Eimarsh and similar soils: 60 percent
Playas: 15 percent
Pintailake and similar soils: 10 percent
Minor components: 15 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Eimarsh

Setting
Landform: Lake plains
Landform position (three-dimensional): Dip, talf
Down-slope shape: Linear
Across-slope shape: Linear

Typical profile
H1 - 0 to 5 inches: silty clay loam
H2 - 5to 15 inches: silty clay
H3 - 15 to 60 inches: silty clay

Properties and qualities
Slope: 0 to 1 percent
Depth to restrictive feature: More than 80 inches
Drainage class: Poorly drained
Runoff class: Medium
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Capacity of the most limiting layer to transmit water (Ksat): Very low to moderately
low (0.00 to 0.06 in/hr)

Depth to water table: About 10 to 20 inches

Frequency of flooding: None

Frequency of ponding: Frequent

Calcium carbonate, maximum content: 30 percent

Gypsum, maximum content: 10 percent

Maximum salinity: Strongly saline (30.0 to 80.0 mmhos/cm)

Sodium adsorption ratio, maximum: 100.0

Available water supply, 0 to 60 inches: Very low (about 2.3 inches)

Interpretive groups

Land capability classification (irrigated): None specified

Land capability classification (nonirrigated): 7w

Hydrologic Soil Group: D

Ecological site: R028AY024UT - Wet Saline Meadow (Saltgrass)
Hydric soil rating: Yes

Description of Playas

Setting

Landform: Lake plains

Landform position (three-dimensional): Dip, talf
Down-slope shape: Linear

Across-slope shape: Linear

Typical profile

H1 - 0 to 60 inches: stratified fine sandy loam to silty clay

Properties and qualities

Slope: 0 to 1 percent

Drainage class: \ery poorly drained

Runoff class: Negligible

Capacity of the most limiting layer to transmit water (Ksat): Moderately low to
moderately high (0.06 to 0.20 in/hr)

Depth to water table: About 0 inches

Frequency of ponding: Frequent

Calcium carbonate, maximum content: 40 percent

Gypsum, maximum content: 2 percent

Maximum salinity: Strongly saline (32.0 to 100.0 mmhos/cm)

Sodium adsorption ratio, maximum: 90.0

Available water supply, 0 to 60 inches: Very low (about 1.2 inches)

Interpretive groups

Land capability classification (irrigated): None specified

Land capability classification (nonirrigated): 8w

Hydrologic Soil Group: D

Ecological site: R028AY132UT - Desert Salty Silt (lodinebush)
Hydric soil rating: Yes

Description of Pintailake

Setting

Landform: Lake plains

Landform position (three-dimensional): Dip, talf
Down-slope shape: Linear

Across-slope shape: Linear
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Typical profile

H1 - 0to 3 inches: slightly decomposed plant material
H2 - 3 to 10 inches: silt loam

H3 - 10 to 31 inches: silty clay loam

H4 - 31 to 46 inches: silty clay

H5 - 46 to 60 inches: silty clay

Properties and qualities

Slope: 0 to 1 percent

Depth to restrictive feature: More than 80 inches

Drainage class: \ery poorly drained

Runoff class: Medium

Capacity of the most limiting layer to transmit water (Ksat): Very low to moderately
low (0.00 to 0.06 in/hr)

Depth to water table: About 0 to 10 inches

Frequency of flooding: None

Frequency of ponding: Frequent

Calcium carbonate, maximum content: 30 percent

Gypsum, maximum content: 5 percent

Maximum salinity: Moderately saline to strongly saline (10.0 to 33.0 mmhos/cm)

Sodium adsorption ratio, maximum: 100.0

Available water supply, O to 60 inches: Moderate (about 7.1 inches)

Interpretive groups

Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 7w
Hydrologic Soil Group: D

Ecological site: R028AY025UT - Lakeshore Marsh
Hydric soil rating: Yes

Minor Components
Water

Percent of map unit: 5 percent

Saltair

Percent of map unit: 5 percent

Landform: Lake plains

Landform position (three-dimensional): Dip, talf

Down-slope shape: Linear

Across-slope shape: Linear

Ecological site: RO28AY132UT - Desert Salty Silt (lodinebush)
Hydric soil rating: Yes

Pogal

Percent of map unit: 5 percent
Ecological site: RO28AY332UT - Upland Alkali Loam (Wyoming Big Sagebrush)
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Fe—Fielding silt loam, warm, 0 to 3 percent slopes

Map Unit Setting
National map unit symbol: jdwm
Elevation: 4,250 to 4,450 feet
Mean annual precipitation: 14 to 18 inches
Mean annual air temperature: 48 to 52 degrees F
Frost-free period: 140 to 160 days
Farmland classification: Prime farmland if irrigated

Map Unit Composition
Fielding and similar soils: 85 percent
Minor components: 15 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Fielding

Setting
Landform: Valleys
Landform position (three-dimensional): Talf
Down-slope shape: Linear
Across-slope shape: Concave
Parent material: Alluvuim and lacustrine deposits derived from limestone,
quartzite, and sandstone

Typical profile
Ap1&Ap2 - 0 to 10 inches: silt loam
B21-10to 15 inches: silt loam
B22 - 15to 19 inches: silt loam
C1ca - 19 to 25 inches: silt loam
C2ca - 25 to 34 inches: silt loam
C3-34to 52 inches: siltloam
C4 - 52 to 60 inches: silty clay loam

Properties and qualities
Slope: 0 to 3 percent
Depth to restrictive feature: More than 80 inches
Drainage class: Moderately well drained
Runoff class: Low
Capacity of the most limiting layer to transmit water (Ksat): Moderately high (0.20
to 0.60 in/hr)
Depth to water table: About 42 to 60 inches
Frequency of flooding: None
Frequency of ponding: None
Calcium carbonate, maximum content: 40 percent
Maximum salinity: Nonsaline to very slightly saline (0.0 to 2.0 mmhos/cm)
Sodium adsorption ratio, maximum: 10.0
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Available water supply, 0 to 60 inches: High (about 10.9 inches)

Interpretive groups
Land capability classification (irrigated): 2c
Land capability classification (nonirrigated): 6s
Hydrologic Soil Group: B
Ecological site: R028AY310UT - Upland Loam (Bonneville Big Sagebrush) North
Hydric soil rating: No

Minor Components

Honeyville
Percent of map unit: 5 percent

Fridlo
Percent of map unit: 5 percent

Timpanogos
Percent of map unit: 5 percent

Fv—Fridlo silt loam, 0 to 1 percent slopes

Map Unit Setting
National map unit symbol: jAdwt
Elevation: 4,200 to 4,600 feet
Mean annual precipitation: 14 to 18 inches
Mean annual air temperature: 48 to 52 degrees F
Frost-free period: 140 to 160 days
Farmland classification: Not prime farmland

Map Unit Composition
Fridlo and similar soils: 85 percent
Minor components: 15 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Fridlo

Setting
Landform: Lake terraces
Landform position (three-dimensional): Tread
Down-slope shape: Linear
Across-slope shape: Linear
Parent material: Alluvium and lacustine deposits derived from mixed rocks

Typical profile
H1 - 0 to 6 inches: silt loam
H2 - 6 to 9 inches: silt loam
H3 - 9 to 15 inches: silt loam
H4 - 15 to 21 inches: silty clay loam
H5 - 21 to 29 inches: silt loam
H6 - 29 to 60 inches: silty clay loam
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Properties and qualities

Slope: 0 to 1 percent

Depth to restrictive feature: More than 80 inches

Drainage class: Moderately well drained

Runoff class: Medium

Capacity of the most limiting layer to transmit water (Ksat): Very low to moderately
low (0.00 to 0.06 in/hr)

Depth to water table: About 30 to 72 inches

Frequency of flooding: None

Frequency of ponding: None

Calcium carbonate, maximum content: 40 percent

Maximum salinity: Moderately saline to strongly saline (8.0 to 16.0 mmhos/cm)

Sodium adsorption ratio, maximum: 30.0

Available water supply, 0 to 60 inches: Moderate (about 8.5 inches)

Interpretive groups

Land capability classification (irrigated): 3s

Land capability classification (nonirrigated): 4s

Hydrologic Soil Group: D

Ecological site: R028AY001UT - Alkali Bottom (Alkali Sacaton)
Hydric soil rating: No

Minor Components

Lewiston

Percent of map unit: 3 percent

Lasis

Percent of map unit: 3 percent

Lasil, moderately alkali

Percent of map unit: 3 percent
Ecological site: RO28AY001UT - Alkali Bottom (Alkali Sacaton)

Warm springs

Percent of map unit: 3 percent

Airport

Percent of map unit: 3 percent
Ecological site: RO28AY001UT - Alkali Bottom (Alkali Sacaton)

Gr—Greenson silt loam, 0 to 1 percent slopes

Map Unit Setting
National map unit symbol: j4x3
Elevation: 4,250 to 4,320 feet
Mean annual precipitation: 14 to 18 inches
Mean annual air temperature: 48 to 52 degrees F
Frost-free period: 140 to 160 days
Farmland classification: Farmland of statewide importance
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Map Unit Composition
Greenson and similar soils: 80 percent
Minor components: 20 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Greenson

Setting
Landform: Lake terraces, lake plains
Landform position (three-dimensional): Tread, rise, talf
Down-slope shape: Linear
Across-slope shape: Linear
Parent material: Lacustrine deposits derived from sandstone and/or lacustrine
deposits derived from limestone

Typical profile
Ap&A1 - 0to 12 inches: silt loam
B2&C1&C2 - 12 to 30 inches: silt loam
C3ca - 30 to 39 inches: loam
C4 - 39 to 51 inches: silty clay
C5 - 51 to 54 inches: fine sandy loam
C6 - 54 to 64 inches: silty clay

Properties and qualities
Slope: 0 to 1 percent
Depth to restrictive feature: More than 80 inches
Drainage class: Somewhat poorly drained
Capacity of the most limiting layer to transmit water (Ksat): Very low to moderately
low (0.00 to 0.06 in/hr)
Depth to water table: About 30 to 48 inches
Frequency of flooding: None
Frequency of ponding: None
Calcium carbonate, maximum content: 40 percent
Maximum salinity: Slightly saline to moderately saline (4.0 to 8.0 mmhos/cm)
Sodium adsorption ratio, maximum: 20.0
Available water supply, 0 to 60 inches: High (about 9.5 inches)

Interpretive groups
Land capability classification (irrigated): 3w
Land capability classification (nonirrigated): 4w
Hydrologic Soil Group: D
Ecological site: R028AY001UT - Alkali Bottom (Alkali Sacaton)
Hydric soil rating: No

Minor Components

Collett
Percent of map unit: 4 percent

Honeyville
Percent of map unit: 4 percent

Poorly drained soil, hydric, not correlated
Percent of map unit: 4 percent
Landform: Lake terraces
Landform position (three-dimensional): Tread
Down-slope shape: Linear

21

E-59 March 2026



USDA-NRCS

Appendix E

Lower Bear River Watershed Project

Custom Soil Resource Report

Across-slope shape: Linear
Hydric soil rating: Yes

Greenson, strongly alkali

Percent of map unit: 4 percent

Fielding

Percent of map unit: 4 percent

Ho—Honeyville silty clay loam, 0 to 1 percent slopes

Map Unit Setting
National map unit symbol: j4xf
Elevation: 4,200 to 4,400 feet
Mean annual precipitation: 14 to 18 inches
Mean annual air temperature: 48 to 52 degrees F
Frost-free period: 140 to 160 days
Farmland classification: Farmland of statewide importance

Map Unit Composition
Honeyville and similar soils: 85 percent
Minor components: 15 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Honeyville

Setting

Landform: Lake plains, lake terraces

Landform position (three-dimensional): Tread, rise, talf

Down-slope shape: Linear

Across-slope shape: Linear

Parent material: Lacustrine deposits derived from sandstone and/or lacustrine
deposits derived from limestone

Typical profile

Ap - 0 to 8inches: silty clay loam

A1 - 8to 13 inches: silty clay loam
B21 - 13to 19 inches: silty clay loam
B22 - 19 to 32 inches: silty clay loam
Cica - 32 to 40 inches: silty clay loam
C2ca - 40 to 64 inches: silty clay loam

Properties and qualities

Slope: 0 to 1 percent

Depth to restrictive feature: More than 80 inches

Drainage class: Moderately well drained

Runoff class: Medium

Capacity of the most limiting layer to transmit water (Ksat): Very low to moderately
low (0.00 to 0.06 in/hr)

Depth to water table: About 40 to 60 inches

Frequency of flooding: None
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Frequency of ponding: None

Calcium carbonate, maximum content: 30 percent

Maximum salinity: Nonsaline to very slightly saline (0.0 to 2.0 mmhos/cm)
Sodium adsorption ratio, maximum: 30.0

Available water supply, 0 to 60 inches: High (about 11.4 inches)

Interpretive groups
Land capability classification (irrigated): 3w
Land capability classification (nonirrigated): 5w
Hydrologic Soil Group: C
Ecological site: R028AY310UT - Upland Loam (Bonneville Big Sagebrush) North
Hydric soil rating: No

Minor Components

Fielding, warm
Percent of map unit: 5 percent

Greenson, clay substratum
Percent of map unit: 5 percent

Collett
Percent of map unit: 5 percent

HpB—Hupp gravelly silt loam, 1 to 6 percent slopes

Map Unit Setting
National map unit symbol: j4xg
Elevation: 4,300 to 5,300 feet
Mean annual precipitation: 13 to 14 inches
Mean annual air temperature: 46 to 48 degrees F
Frost-free period: 100 to 140 days
Farmland classification: Farmland of statewide importance

Map Unit Composition
Hupp and similar soils: 85 percent
Minor components: 15 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Hupp

Setting

Landform: Alluvial fans

Down-slope shape: Concave

Across-slope shape: Convex

Parent material: Alluvium derived from limestone, quartzite, and sandstone
Typical profile

A11-0to 6 inches: gravelly silt loam

A12 - 6 to 13 inches: gravelly silt loam

A13 - 13to 18 inches: gravelly silt loam

B2 - 18 to 32 inches: very gravelly silt loam
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Cca - 32 to 60 inches: very gravelly silt loam

Properties and qualities
Slope: 1 to 6 percent
Depth to restrictive feature: More than 80 inches
Drainage class: Well drained
Capacity of the most limiting layer to transmit water (Ksat): Moderately high to high
(0.60 to 2.00 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Calcium carbonate, maximum content: 20 percent
Maximum salinity: Nonsaline to very slightly saline (0.0 to 2.0 mmhos/cm)
Available water supply, 0 to 60 inches: Moderate (about 7.1 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 4s
Hydrologic Soil Group: B
Ecological site: R028AY334UT - Upland Stony Loam (Wyoming Big Sagebrush)
Other vegetative classification: Upland Stony Loam (Mountain Big Sagebrush)
(028AY334UT)
Hydric soil rating: No

Minor Components

Kearns
Percent of map unit: 5 percent

Dejarnet
Percent of map unit: 5 percent

Sterling
Percent of map unit: 5 percent

KaE—Kapod stony loam, 6 to 20 percent slopes

Map Unit Setting
National map unit symbol: jAxm
Elevation: 4,500 to 5,000 feet
Mean annual precipitation: 15 to 16 inches
Mean annual air temperature: 47 to 49 degrees F
Frost-free period: 120 to 140 days
Farmland classification: Not prime farmland

Map Unit Composition
Kapod and similar soils: 85 percent
Minor components: 15 percent
Estimates are based on observations, descriptions, and transects of the mapunit.
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Description of Kapod

Setting
Landform: Lake terraces
Landform position (three-dimensional): Tread
Down-slope shape: Linear
Across-slope shape: Linear
Parent material: Alluvium and lacustrine deposits from limestone and sandstone

Typical profile
A11-0to 6 inches: very cobbly loam
A12 - 6to 13 inches: very cobbly loam
B21t- 13 to 18 inches: very cobbly sandy clay loam
B22t - 18 to 31 inches: very cobbly loam
Cica - 31 to 52 inches: very gravelly loam
C2 - 52 to 66 inches: very gravelly loam

Properties and qualities
Slope: 6 to 20 percent
Depth to restrictive feature: More than 80 inches
Drainage class: Well drained
Capacity of the most limiting layer to transmit water (Ksat): Moderately high (0.20
to 0.60 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Calcium carbonate, maximum content: 40 percent
Maximum salinity: Nonsaline to very slightly saline (0.0 to 2.0 mmhos/cm)
Available water supply, 0 to 60 inches: Low (about 5.1 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 7s
Hydrologic Soil Group: C
Ecological site: R028AY334UT - Upland Stony Loam (Wyoming Big Sagebrush)
Other vegetative classification: Upland Stony Loam (Mountain Big Sagebrush)
(028AY334UT)
Hydric soil rating: No

Minor Components

Hupp
Percent of map unit: 4 percent

Bingham
Percent of map unit: 4 percent

Kearns
Percent of map unit: 4 percent

Middle
Percent of map unit: 3 percent
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KeB—Kearns silt loam, 1 to 3 percent slopes

Map Unit Setting
National map unit symbol: j4xn
Elevation: 4,350 to 5,250 feet
Mean annual precipitation: 12 to 16 inches
Mean annual air temperature: 47 to 50 degrees F
Frost-free period: 115 to 130 days
Farmland classification: Prime farmland if irrigated

Map Unit Composition
Kearns and similar soils: 85 percent
Minor components: 15 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Kearns

Setting
Landform: Lake terraces, fan remnants
Landform position (three-dimensional): Tread
Down-slope shape: Linear, concave
Across-slope shape: Linear, convex
Parent material: Alluvium and lacustrine deposits from limestone, quartzite, and
sandstone

Typical profile
H1 -0 to 5inches: silt loam
H2 - 5to 9 inches: silt loam
H3 -9 to 15 inches: silt loam
H4 - 15 to 20 inches: silt loam
H5 - 20 to 39 inches: silt loam
H6 - 39 to 76 inches: loam

Properties and qualities
Slope: 1 to 3 percent
Depth to restrictive feature: More than 80 inches
Drainage class: Well drained
Runoff class: Low
Capacity of the most limiting layer to transmit water (Ksat): Moderately high (0.20
to 0.60 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Calcium carbonate, maximum content: 20 percent
Maximum salinity: Nonsaline to very slightly saline (0.0 to 2.0 mmhos/cm)
Sodium adsorption ratio, maximum: 20.0
Available water supply, 0 to 60 inches: High (about 11.0 inches)

Interpretive groups
Land capability classification (irrigated): 2c
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Land capability classification (nonirrigated): 3c

Hydrologic Soil Group: C

Ecological site: R028AY309UT - Upland Loam (Wyoming Big Sagebrush)

Other vegetative classification: Upland Loam (Mountain Big Sagebrush)
(028AY310UT)

Hydric soil rating: No

Minor Components

Fridlo
Percent of map unit: 4 percent
Landform: Fan remnants, lake terraces
Ecological site: RO28AY001UT - Alkali Bottom (Alkali Sacaton)

Kearns
Percent of map unit: 4 percent
Landform: Fan remnants, lake terraces
Ecological site: RO28AY309UT - Upland Loam (Wyoming Big Sagebrush)

Hansel
Percent of map unit: 4 percent
Landform: Lake terraces

Thiokol
Percent of map unit: 3 percent
Landform: Lake terraces
Ecological site: RO28AY309UT - Upland Loam (Wyoming Big Sagebrush)

KeC—Kearns silt loam, 3 to 6 percent slopes

Map Unit Setting
National map unit symbol: j4xp
Elevation: 4,350 to 5,250 feet
Mean annual precipitation: 12 to 16 inches
Mean annual air temperature: 47 to 50 degrees F
Frost-free period: 115 to 130 days
Farmland classification: Prime farmland if irrigated

Map Unit Composition
Kearns and similar soils: 85 percent
Minor components: 15 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Kearns

Setting
Landform: Fan remnants, lake terraces
Landform position (three-dimensional): Tread
Down-slope shape: Concave, linear
Across-slope shape: Convex, linear
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Parent material: Alluvium and lacustrine deposits from limestone, quartzite, and
sandstone

Typical profile
H1 -0 to 5inches: silt loam
H2 - 5to 9 inches: silt loam
H3 -9 to 15 inches: silt loam
H4 - 15 to 20 inches: silt loam
H5 - 20 to 39 inches: silt loam
H6 - 39 to 76 inches: loam

Properties and qualities
Slope: 3 to 6 percent
Depth to restrictive feature: More than 80 inches
Drainage class: Well drained
Runoff class: Medium
Capacity of the most limiting layer to transmit water (Ksat): Moderately high (0.20
to 0.60 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Calcium carbonate, maximum content: 20 percent
Maximum salinity: Nonsaline to very slightly saline (0.0 to 2.0 mmhos/cm)
Sodium adsorption ratio, maximum: 20.0
Available water supply, 0 to 60 inches: High (about 11.0 inches)

Interpretive groups
Land capability classification (irrigated): 2e
Land capability classification (nonirrigated): 3e
Hydrologic Soil Group: C
Ecological site: R028AY309UT - Upland Loam (Wyoming Big Sagebrush)
Other vegetative classification: Upland Loam (Mountain Big Sagebrush)
(028AY310UT)
Hydric soil rating: No

Minor Components

Thiokol
Percent of map unit: 4 percent
Landform: Lake terraces
Ecological site: RO28AY309UT - Upland Loam (Wyoming Big Sagebrush)

Hupp
Percent of map unit: 4 percent
Landform: Alluvial fans
Ecological site: RO28AY307UT - Upland Gravelly Loam (Wyoming Big Sagebrush)

Hansel
Percent of map unit: 4 percent
Landform: Lake terraces

Timpanogos
Percent of map unit: 3 percent
Landform: Fan remnants, lake terraces
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KeD—Kearns silt loam, 6 to 10 percent slopes

Map Unit Setting
National map unit symbol: j4xq
Elevation: 4,350 to 5,250 feet
Mean annual precipitation: 14 to 18 inches
Mean annual air temperature: 47 to 50 degrees F
Frost-free period: 115 to 130 days
Farmland classification: Farmland of statewide importance

Map Unit Composition
Kearns and similar soils: 85 percent
Minor components: 15 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Kearns

Setting
Landform: Lake terraces, alluvial fans
Landform position (three-dimensional): Tread
Down-slope shape: Linear, concave
Across-slope shape: Linear, convex
Parent material: Alluvium and lacustrine deposits from limestone, quartzite, and
sandstone

Typical profile
Ap - 0 to 5 inches: silt loam
A1-5to 9inches: siltloam
B2 -9 to 15 inches: silt loam
C1c3 - 15to 20 inches: silt loam
C2ca - 20 to 39 inches: silt loam
1IC3ca - 39 to 76 inches: loam

Properties and qualities
Slope: 6 to 10 percent
Depth to restrictive feature: More than 80 inches
Drainage class: Well drained
Capacity of the most limiting layer to transmit water (Ksat): Moderately high (0.20
to 0.60 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Calcium carbonate, maximum content: 20 percent
Maximum salinity: Nonsaline to very slightly saline (0.0 to 2.0 mmhos/cm)
Sodium adsorption ratio, maximum: 20.0
Available water supply, 0 to 60 inches: High (about 11.0 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 3e
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Hydrologic Soil Group: C

Ecological site: R028AY310UT - Upland Loam (Bonneville Big Sagebrush) North

Other vegetative classification: Upland Loam (Mountain Big Sagebrush)
(028AY310UT)

Hydric soil rating: No

Minor Components

Thiokol
Percent of map unit: 4 percent

Kearns
Percent of map unit: 4 percent

Hupp
Percent of map unit: 4 percent

Timpanogos
Percent of map unit: 3 percent

KeE—Kearns silt loam, 10 to 20 percent slopes

Map Unit Setting
National map unit symbol: j4xr
Elevation: 4,350 to 5,250 feet
Mean annual precipitation: 14 to 18 inches
Mean annual air temperature: 47 to 50 degrees F
Frost-free period: 115 to 130 days
Farmland classification: Not prime farmland

Map Unit Composition
Kearns and similar soils: 85 percent
Minor components: 15 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Kearns

Setting
Landform: Alluvial fans
Down-slope shape: Concave
Across-slope shape: Convex
Parent material: Alluvium and lacustrine deposits from limestone, quartzite, and
sandstone

Typical profile
Ap - 0 to 5 inches: silt loam
A1-5to 9inches: siltloam
B2 -9 to 15 inches: silt loam
C1c3 - 15to 20 inches: silt loam
C2ca - 20 to 39 inches: silt loam
1IC3ca - 39 to 76 inches: loam
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Properties and qualities
Slope: 10 to 20 percent
Depth to restrictive feature: More than 80 inches
Drainage class: Well drained
Capacity of the most limiting layer to transmit water (Ksat): Moderately high (0.20
to 0.60 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Calcium carbonate, maximum content: 20 percent
Maximum salinity: Nonsaline to very slightly saline (0.0 to 2.0 mmhos/cm)
Sodium adsorption ratio, maximum: 20.0
Available water supply, 0 to 60 inches: High (about 11.0 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 4e
Hydrologic Soil Group: C
Ecological site: R028AY310UT - Upland Loam (Bonneville Big Sagebrush) North
Other vegetative classification: Upland Loam (Mountain Big Sagebrush)
(028AY310UT)
Hydric soil rating: No

Minor Components

Parleys
Percent of map unit: 5 percent

Abela
Percent of map unit: 5 percent

Kearns
Percent of map unit: 5 percent

KIA—Kidman fine sandy loam, 0 to 2 percent slopes

Map Unit Setting
National map unit symbol: jAxv
Elevation: 4,250 to 5,150 feet
Mean annual precipitation: 14 to 18 inches
Mean annual air temperature: 48 to 52 degrees F
Frost-free period: 140 to 160 days
Farmland classification: Prime farmland if irrigated

Map Unit Composition
Kidman and similar soils: 85 percent
Minor components: 15 percent
Estimates are based on observations, descriptions, and transects of the mapunit.
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Description of Kidman

Setting
Landform: Lake terraces
Landform position (three-dimensional): Tread
Down-slope shape: Linear
Across-slope shape: Linear
Parent material: Alluvium and lacustrine deposits derived from limestone,
quartzite, and sandstone

Typical profile
H1 - 0 to 6 inches: fine sandy loam
H2 - 6 to 14 inches: fine sandy loam
H3 - 14 to 29 inches: fine sandy loam
H4 - 29 to 41 inches: fine sandy loam
H5 - 41 to 50 inches: fine sandy loam
H6 - 50 to 60 inches: fine sandy loam

Properties and qualities
Slope: 0 to 2 percent
Depth to restrictive feature: More than 80 inches
Drainage class: Well drained
Runoff class: Low
Capacity of the most limiting layer to transmit water (Ksat): High (2.00 to 6.00
in/hr)
Depth to water table: About 42 to 60 inches
Frequency of flooding: None
Frequency of ponding: None
Calcium carbonate, maximum content: 25 percent
Maximum salinity: Nonsaline to very slightly saline (0.0 to 2.0 mmhos/cm)
Sodium adsorption ratio, maximum: 5.0
Available water supply, 0 to 60 inches: Moderate (about 7.8 inches)

Interpretive groups
Land capability classification (irrigated): 1
Land capability classification (nonirrigated): 3c
Hydrologic Soil Group: A
Ecological site: R028AY310UT - Upland Loam (Bonneville Big Sagebrush) North
Other vegetative classification: Upland Loam (Mountain Big Sagebrush)
(028AY310UT)
Hydric soil rating: No

Minor Components

Fielding, warm
Percent of map unit: 4 percent

Timpanogos
Percent of map unit: 4 percent

Lewiston
Percent of map unit: 4 percent

Moderately well drained soils
Percent of map unit: 3 percent
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KIB—Kidman fine sandy loam, 2 to 4 percent slopes

Map Unit Setting
National map unit symbol: j4dxw
Elevation: 4,250 to 5,150 feet
Mean annual precipitation: 14 to 18 inches
Mean annual air temperature: 48 to 52 degrees F
Frost-free period: 140 to 160 days
Farmland classification: Prime farmland if irrigated

Map Unit Composition
Kidman and similar soils: 85 percent
Minor components: 15 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Kidman

Setting
Landform: Lake terraces
Landform position (three-dimensional): Tread
Down-slope shape: Linear
Across-slope shape: Linear
Parent material: Alluvium and lacustrine deposits derived from limestone,
quartzite, and sandstone

Typical profile
H1 - 0 to 6 inches: fine sandy loam
H2 - 6 to 14 inches: fine sandy loam
H3 - 14 to 29 inches: fine sandy loam
H4 - 29 to 41 inches: fine sandy loam
H5 - 41 to 50 inches: fine sandy loam
H6 - 50 to 60 inches: fine sandy loam

Properties and qualities
Slope: 2 to 4 percent
Depth to restrictive feature: More than 80 inches
Drainage class: Well drained
Runoff class: Low
Capacity of the most limiting layer to transmit water (Ksat): High (2.00 to 6.00
in/hr)
Depth to water table: About 42 to 60 inches
Frequency of flooding: None
Frequency of ponding: None
Calcium carbonate, maximum content: 25 percent
Maximum salinity: Nonsaline to very slightly saline (0.0 to 2.0 mmhos/cm)
Sodium adsorption ratio, maximum: 5.0
Available water supply, O to 60 inches: Moderate (about 7.8 inches)

Interpretive groups
Land capability classification (irrigated): 2e
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Land capability classification (nonirrigated): 3e

Hydrologic Soil Group: A

Ecological site: R028AY310UT - Upland Loam (Bonneville Big Sagebrush) North

Other vegetative classification: Upland Loam (Mountain Big Sagebrush)
(028AY310UT)

Hydric soil rating: No

Minor Components

Timpanogos
Percent of map unit: 5 percent

Moderately well drained fine sandy loams
Percent of map unit: 5 percent

Kidman
Percent of map unit: 5 percent

KmB—Kidman loam, 1 to 6 percent slopes

Map Unit Setting
National map unit symbol: jaxy
Elevation: 4,250 to 5,150 feet
Mean annual precipitation: 12 to 17 inches
Mean annual air temperature: 46 to 51 degrees F
Frost-free period: 115 to 155 days
Farmland classification: Prime farmland if irrigated

Map Unit Composition
Kidman and similar soils: 85 percent
Minor components: 15 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Kidman

Setting
Landform: Lake terraces
Landform position (three-dimensional): Tread
Down-slope shape: Linear
Across-slope shape: Linear
Parent material: Alluvium and lacustrine deposits derived from limestone,
quartzite, and sandstone

Typical profile
H1 -0 to 6 inches: loam
H2 - 6 to 14 inches: fine sandy loam
H3 - 14 to 29 inches: fine sandy loam
H4 - 29 to 41 inches: fine sandy loam
H5 - 41 to 50 inches: fine sandy loam
H6 - 50 to 60 inches: fine sandy loam
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Properties and qualities
Slope: 1 to 6 percent
Depth to restrictive feature: More than 80 inches
Drainage class: Well drained
Runoff class: Low
Capacity of the most limiting layer to transmit water (Ksat): Moderately high to high
(0.60 to 2.00 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Calcium carbonate, maximum content: 30 percent
Maximum salinity: Nonsaline to very slightly saline (0.0 to 2.0 mmhos/cm)
Sodium adsorption ratio, maximum: 5.0
Available water supply, 0 to 60 inches: Moderate (about 6.8 inches)

Interpretive groups
Land capability classification (irrigated): 3e
Land capability classification (nonirrigated): 3e
Hydrologic Soil Group: B
Ecological site: R028AY309UT - Upland Loam (Wyoming Big Sagebrush)
Other vegetative classification: Upland Loam (Mountain Big Sagebrush)
(028AY310UT)
Hydric soil rating: No

Minor Components

Kearns
Percent of map unit: 10 percent
Landform: Fan remnants, lake terraces
Ecological site: RO28AY309UT - Upland Loam (Wyoming Big Sagebrush)

Timpanogos
Percent of map unit: 5 percent
Landform: Fan remnants, lake terraces

KmD—Kidman loam, 6 to 10 percent slopes

Map Unit Setting
National map unit symbol: j4xz
Elevation: 4,250 to 5,150 feet
Mean annual precipitation: 14 to 18 inches
Mean annual air temperature: 48 to 52 degrees F
Frost-free period: 140 to 160 days
Farmland classification: Farmland of statewide importance

Map Unit Composition
Kidman and similar soils: 90 percent
Minor components: 10 percent
Estimates are based on observations, descriptions, and transects of the mapunit.
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Description of Kidman

Setting
Landform: Lake terraces
Landform position (three-dimensional): Tread
Down-slope shape: Linear
Across-slope shape: Linear
Parent material: Alluvium and lacustrine deposits derived from limestone,
quartzite, and sandstone

Typical profile
H1 - 0 to 6 inches: loam
H2 - 6 to 14 inches: loam
H3 - 14 to 29 inches: fine sandy loam
H4 - 29 to 41 inches: fine sandy loam
H5 - 41 to 50 inches: fine sandy loam
H6 - 50 to 60 inches: fine sandy loam

Properties and qualities

Slope: 6 to 10 percent

Depth to restrictive feature: More than 80 inches

Drainage class: Well drained

Runoff class: Medium

Capacity of the most limiting layer to transmit water (Ksat): Moderately high to high
(0.60 to 2.00 in/hr)

Depth to water table: About 42 to 60 inches

Frequency of flooding: None

Frequency of ponding: None

Calcium carbonate, maximum content: 25 percent

Maximum salinity: Nonsaline to very slightly saline (0.0 to 2.0 mmhos/cm)

Sodium adsorption ratio, maximum: 5.0

Available water supply, 0 to 60 inches: Moderate (about 7.8 inches)

Interpretive groups
Land capability classification (irrigated): 3e
Land capability classification (nonirrigated): 3e
Hydrologic Soil Group: B
Ecological site: R028AY310UT - Upland Loam (Bonneville Big Sagebrush) North
Other vegetative classification: Upland Loam (Mountain Big Sagebrush)
(028AY310UT)
Hydric soil rating: No

Minor Components

Kearns
Percent of map unit: 5 percent

Timpanogos
Percent of map unit: 5 percent
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Kr—Kirkham silt loam, 0 to 2 percent slopes

Map Unit Setting
National map unit symbol: j4y7
Elevation: 4,200 to 4,400 feet
Mean annual precipitation: 14 to 18 inches
Mean annual air temperature: 48 to 52 degrees F
Frost-free period: 130 to 150 days
Farmland classification: Not prime farmland

Map Unit Composition
Kirkham and similar soils: 85 percent
Minor components: 15 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Kirkham

Setting
Landform: Terraces, flood plains
Landform position (three-dimensional): Tread, dip, talf
Down-slope shape: Linear
Across-slope shape: Linear, concave
Parent material: Alluvium derived from limestone, sandstone, and quartzite

Typical profile
A11-0to 5inches: siltloam
A12-5to 10 inches: silt loam
C1-10to 16 inches: loam
A1b1&C2g - 16 to 36 inches: silty clay loam
A1b2g - 36 to 44 inches: silty clay
C39g&C4g - 44 to 68 inches: silty clay loam

Properties and qualities
Slope: 0 to 2 percent
Depth to restrictive feature: More than 80 inches
Drainage class: Somewhat poorly drained
Runoff class: Medium
Capacity of the most limiting layer to transmit water (Ksat): Very low to moderately
low (0.00 to 0.06 in/hr)
Depth to water table: About 18 to 40 inches
Frequency of flooding: Rare
Frequency of ponding: None
Calcium carbonate, maximum content: 40 percent
Gypsum, maximum content: 2 percent
Maximum salinity: Slightly saline to moderately saline (4.0 to 12.0 mmhos/cm)
Sodium adsorption ratio, maximum: 25.0
Available water supply, 0 to 60 inches: High (about 9.6 inches)

Interpretive groups
Land capability classification (irrigated): 4w
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Land capability classification (nonirrigated): 3w

Hydrologic Soil Group: D

Ecological site: R028AY001UT - Alkali Bottom (Alkali Sacaton)
Hydric soil rating: No

Minor Components

Martini
Percent of map unit: 4 percent

Pintailake
Percent of map unit: 4 percent
Landform: Lake plains
Landform position (three-dimensional): Dip, talf
Down-slope shape: Linear
Across-slope shape: Linear
Ecological site: RO28AY025UT - Lakeshore Marsh
Hydric soil rating: Yes

Logan
Percent of map unit: 4 percent
Landform: Lake terraces
Landform position (three-dimensional): Tread
Down-slope shape: Linear
Across-slope shape: Linear
Ecological site: RO28AY020UT - Wet Fresh Meadow
Hydric soil rating: Yes

Sunset
Percent of map unit: 3 percent

Me—Martini fine sandy loam, 0 to 2 percent slopes

Map Unit Setting
National map unit symbol: j4yt
Elevation: 4,210 to 4,310 feet
Mean annual precipitation: 14 to 18 inches
Mean annual air temperature: 48 to 52 degrees F
Frost-free period: 140 to 160 days
Farmland classification: Prime farmland if irrigated

Map Unit Composition
Martini and similar soils: 80 percent
Minor components: 20 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Martini

Setting
Landform: Flood plains, terraces
Landform position (three-dimensional): Tread, dip, talf
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Down-slope shape: Linear
Across-slope shape: Concave, linear
Parent material: Alluvium derived from limestone, quartzite, and sandstone

Typical profile
Ap - 0 to 9 inches: fine sandy loam
C1,C2-9to 22 inches: very fine sandy loam
C3 - 22 to 30 inches: fine sandy loam
C4 - 30 to 45 inches: sandy loam
A1b - 45 to 52 inches: very fine sandy loam
C5 - 52 to 63 inches: loam

Properties and qualities
Slope: 0 to 2 percent
Depth to restrictive feature: More than 80 inches
Drainage class: Moderately well drained
Runoff class: Very low
Capacity of the most limiting layer to transmit water (Ksat): Moderately high to high
(0.60 to 2.00 in/hr)
Depth to water table: About 42 to 60 inches
Frequency of flooding: Occasional
Frequency of ponding: None
Calcium carbonate, maximum content: 15 percent
Gypsum, maximum content: 10 percent
Maximum salinity: Very slightly saline to slightly saline (2.0 to 4.0 mmhos/cm)
Sodium adsorption ratio, maximum: 10.0
Available water supply, 0 to 60 inches: Moderate (about 7.5 inches)

Interpretive groups
Land capability classification (irrigated): 2w
Land capability classification (nonirrigated): 4s
Hydrologic Soil Group: A
Ecological site: R028AY012UT - Semiwet Fresh Meadow
Hydric soil rating: No

Minor Components

Sunset
Percent of map unit: 5 percent

Poorly drained soils, hydric, not correlated
Percent of map unit: 5 percent
Landform: Terraces
Landform position (three-dimensional): Tread
Down-slope shape: Linear
Across-slope shape: Linear
Hydric soil rating: Yes

Salt and alkali affected soils
Percent of map unit: 5 percent

Kirkham
Percent of map unit: 5 percent
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PbA—Parleys loam, 0 to 3 percent slopes

Map Unit Setting
National map unit symbol: j4zb
Elevation: 4,200 to 5,570 feet
Mean annual precipitation: 14 to 18 inches
Mean annual air temperature: 45 to 51 degrees F
Frost-free period: 110 to 160 days
Farmland classification: Prime farmland if irrigated

Map Unit Composition
Parleys and similar soils: 85 percent
Minor components: 15 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Parleys

Setting
Landform: Lake terraces, alluvial fans
Landform position (three-dimensional): Tread
Down-slope shape: Linear, concave
Across-slope shape: Linear, convex
Parent material: Lacustrine deposits and alluvium derived from sandstone,
limestone, and quartzite

Typical profile
Ap - 0 to 6 inches: loam
A1 -6to 11 inches: loam
B21t- 11 to 19 inches: loam
B22t - 19 to 34 inches: silty clay loam
B3ca - 34 to 47 inches: silty clay loam
Cca - 47 to 60 inches: loam

Properties and qualities
Slope: 0 to 3 percent
Depth to restrictive feature: More than 80 inches
Drainage class: Well drained
Runoff class: Medium
Capacity of the most limiting layer to transmit water (Ksat): Moderately high (0.20
to 0.60 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Calcium carbonate, maximum content: 45 percent
Maximum salinity: Nonsaline to very slightly saline (0.0 to 2.0 mmhos/cm)
Available water supply, 0 to 60 inches: High (about 9.9 inches)

Interpretive groups
Land capability classification (irrigated): 1
Land capability classification (nonirrigated): 3c
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Hydrologic Soil Group: C

Ecological site: R028AY310UT - Upland Loam (Bonneville Big Sagebrush) North

Other vegetative classification: Upland Loam (Mountain Big Sagebrush)
(028AY310UT)

Hydric soil rating: No

Minor Components

Honeyville
Percent of map unit: 3 percent

Timpanogos
Percent of map unit: 3 percent

Fielding, warm
Percent of map unit: 3 percent

Silty clay loam subsoil
Percent of map unit: 3 percent

Kilburn
Percent of map unit: 3 percent

PdA—Parleys loam, cool, 0 to 3 percent slopes

Map Unit Setting
National map unit symbol: jdzc
Elevation: 4,200 to 5,570 feet
Mean annual precipitation: 14 to 18 inches
Mean annual air temperature: 45 to 51 degrees F
Frost-free period: 110 to 160 days
Farmland classification: Prime farmland if irrigated

Map Unit Composition
Parleys and similar soils: 85 percent
Minor components: 15 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Parleys

Setting
Landform: Alluvial fans, lake terraces
Landform position (three-dimensional): Tread
Down-slope shape: Concave, linear
Across-slope shape: Convex, linear
Parent material: Lacustrine deposits and alluvium derived from sandstone,
limestone, and quartzite

Typical profile
Ap - 0 to 6 inches: loam
A1 -6to 11 inches: loam
B21t- 11 to 19 inches: loam
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B22t - 19 to 34 inches: silty clay loam
B3ca - 34 to 47 inches: silty clay loam
Cca - 47 to 60 inches: loam

Properties and qualities
Slope: 0 to 3 percent
Depth to restrictive feature: More than 80 inches
Drainage class: Moderately well drained
Runoff class: Medium
Capacity of the most limiting layer to transmit water (Ksat): Moderately high (0.20
to 0.60 in/hr)
Depth to water table: About 40 to 50 inches
Frequency of flooding: None
Frequency of ponding: None
Calcium carbonate, maximum content: 45 percent
Maximum salinity: Nonsaline to very slightly saline (0.0 to 2.0 mmhos/cm)
Available water supply, 0 to 60 inches: High (about 9.9 inches)

Interpretive groups
Land capability classification (irrigated): 2c
Land capability classification (nonirrigated): 3c
Hydrologic Soil Group: C
Ecological site: R028AY310UT - Upland Loam (Bonneville Big Sagebrush) North
Other vegetative classification: Upland Loam (Mountain Big Sagebrush)
(028AY310UT)
Hydric soil rating: No

Minor Components

Timpanogos
Percent of map unit: 5 percent

Kearns
Percent of map unit: 5 percent

Fielding
Percent of map unit: 5 percent

PeA—Parleys silt loam, 0 to 1 percent slopes

Map Unit Setting
National map unit symbol: j4zd
Elevation: 4,200 to 5,570 feet
Mean annual precipitation: 14 to 18 inches
Mean annual air temperature: 45 to 51 degrees F
Frost-free period: 110 to 160 days
Farmland classification: Prime farmland if irrigated

Map Unit Composition
Parleys and similar soils: 90 percent
Minor components: 10 percent
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Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Parleys

Setting
Landform: Lake terraces
Landform position (three-dimensional): Tread
Down-slope shape: Linear
Across-slope shape: Linear
Parent material: Lacustrine deposits and alluvium derived from sandstone,
limestone, and quartzite

Typical profile
Ap - 0 to 6 inches: silt loam
A1 -6to 11 inches: silt loam
B21t- 11 to 19 inches: silty clay loam
B22t - 19 to 34 inches: silty clay loam
B3ca - 34 to 47 inches: silty clay loam
Cca - 47 to 60 inches: loam

Properties and qualities
Slope: 0 to 1 percent
Depth to restrictive feature: More than 80 inches
Drainage class: Well drained
Runoff class: Medium
Capacity of the most limiting layer to transmit water (Ksat): Moderately high (0.20
to 0.60 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Calcium carbonate, maximum content: 45 percent
Maximum salinity: Nonsaline to very slightly saline (0.0 to 2.0 mmhos/cm)
Available water supply, 0 to 60 inches: High (about 9.9 inches)

Interpretive groups
Land capability classification (irrigated): 1
Land capability classification (nonirrigated): 3c
Hydrologic Soil Group: C
Ecological site: R028AY310UT - Upland Loam (Bonneville Big Sagebrush) North
Other vegetative classification: Upland Loam (Mountain Big Sagebrush)
(028AY310UT)
Hydric soil rating: No

Minor Components

Parleys
Percent of map unit: 5 percent

Kearns
Percent of map unit: 5 percent
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PEP—Pintailake-Eimarsh-Playas complex, 0 to 1 percent slopes

Map Unit Setting

National map unit symbol: 1nwcy

Elevation: 4,190 to 4,290 feet

Mean annual precipitation: 12 to 16 inches

Mean annual air temperature: 48 to 52 degrees F
Frost-free period: 140 to 180 days

Farmland classification: Not prime farmland

Map Unit Composition

Pintailake and similar soils: 45 percent

Eimarsh and similar soils: 30 percent

Playas: 10 percent

Minor components: 15 percent

Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Pintailake

Setting
Landform: Lake plains
Landform position (three-dimensional): Dip, talf
Down-slope shape: Linear
Across-slope shape: Linear

Typical profile
H1 - 0to 3 inches: slightly decomposed plant material
H2 - 3 to 10 inches: silt loam
H3 - 10 to 31 inches: silty clay loam
H4 - 31 to 46 inches: silty clay
H5 - 46 to 60 inches: silty clay

Properties and qualities
Slope: 0 to 1 percent
Depth to restrictive feature: More than 80 inches
Drainage class: \ery poorly drained
Runoff class: Medium
Capacity of the most limiting layer to transmit water (Ksat): Very low to moderately
low (0.00 to 0.06 in/hr)
Depth to water table: About 0 to 10 inches
Frequency of flooding: None
Frequency of ponding: Frequent
Calcium carbonate, maximum content: 30 percent
Gypsum, maximum content: 5 percent
Maximum salinity: Moderately saline to strongly saline (10.0 to 33.0 mmhos/cm)
Sodium adsorption ratio, maximum: 100.0
Available water supply, 0 to 60 inches: Moderate (about 7.1 inches)

Interpretive groups
Land capability classification (irrigated): None specified
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Land capability classification (nonirrigated): 7w
Hydrologic Soil Group: D

Ecological site: R028AY025UT - Lakeshore Marsh
Hydric soil rating: Yes

Description of Eimarsh

Setting
Landform: Lake plains
Landform position (three-dimensional): Rise, talf
Down-slope shape: Linear
Across-slope shape: Linear

Typical profile
H1 - 0 to 5 inches: silty clay loam
H2 - 5to 15 inches: silty clay
H3 - 15 to 60 inches: silty clay

Properties and qualities
Slope: 0 to 1 percent
Depth to restrictive feature: More than 80 inches
Drainage class: Poorly drained
Runoff class: Medium
Capacity of the most limiting layer to transmit water (Ksat): Very low to moderately
low (0.00 to 0.06 in/hr)
Depth to water table: About 10 to 20 inches
Frequency of flooding: None
Frequency of ponding: Frequent
Calcium carbonate, maximum content: 30 percent
Gypsum, maximum content: 10 percent
Maximum salinity: Strongly saline (30.0 to 80.0 mmhos/cm)
Sodium adsorption ratio, maximum: 100.0
Available water supply, 0 to 60 inches: Very low (about 2.3 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 7w
Hydrologic Soil Group: D
Ecological site: R028AY024UT - Wet Saline Meadow (Saltgrass)
Hydric soil rating: Yes

Description of Playas

Setting
Landform: Lake plains
Landform position (three-dimensional): Dip, talf
Down-slope shape: Linear
Across-slope shape: Linear

Typical profile
H1 - 0 to 60 inches: stratified fine sandy loam to silty clay

Properties and qualities
Slope: 0 to 1 percent
Drainage class: \ery poorly drained
Runoff class: Negligible
Capacity of the most limiting layer to transmit water (Ksat): Moderately low to
moderately high (0.06 to 0.20 in/hr)
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Depth to water table: About 0 inches

Frequency of ponding: Frequent

Calcium carbonate, maximum content: 40 percent

Gypsum, maximum content: 2 percent

Maximum salinity: Strongly saline (32.0 to 100.0 mmhos/cm)
Sodium adsorption ratio, maximum: 90.0

Available water supply, 0 to 60 inches: Very low (about 1.2 inches)

Interpretive groups

Land capability classification (irrigated): None specified

Land capability classification (nonirrigated): 8w

Hydrologic Soil Group: D

Ecological site: R028AY132UT - Desert Salty Silt (lodinebush)
Hydric soil rating: Yes

Minor Components

Saltair

Percent of map unit: 5 percent

Landform: Lake plains

Landform position (three-dimensional): Dip, talf

Down-slope shape: Linear

Across-slope shape: Linear

Ecological site: RO28AY132UT - Desert Salty Silt (lodinebush)
Hydric soil rating: Yes

Pogal

Percent of map unit: 5 percent
Ecological site: RO28AY332UT - Upland Alkali Loam (Wyoming Big Sagebrush)

Water

Percent of map unit: 5 percent

PT—Beariver silty clay loam, 0 to 2 percent slopes

Map Unit Setting
National map unit symbol: j4z7
Elevation: 4,200 to 4,250 feet
Mean annual precipitation: 14 to 18 inches
Mean annual air temperature: 48 to 52 degrees F
Frost-free period: 140 to 160 days
Farmland classification: Not prime farmland

Map Unit Composition
Beariver and similar soils: 85 percent
Minor components: 15 percent
Estimates are based on observations, descriptions, and transects of the mapunit.
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Description of Beariver

Setting

Landform: Flood plains

Landform position (three-dimensional): Dip, talf
Down-slope shape: Linear

Across-slope shape: Concave

Parent material: Alluvium

Typical profile

Ap - 0 to 6 inches: silty clay loam
A118&A12 - 6 to 16 inches: silty clay loam
A1b - 16 to 22 inches: silt loam

C1- 22 to 31 inches: silt loam

C2 - 31 to 43 inches: very fine sandy loam
C3 - 43 to 51 inches: silt loam

C4 - 51 to 62 inches: very fine sandy loam

Properties and qualities

Slope: 0 to 2 percent

Depth to restrictive feature: More than 80 inches

Drainage class: Somewhat poorly drained

Runoff class: Medium

Capacity of the most limiting layer to transmit water (Ksat): Very low to moderately
low (0.00 to 0.06 in/hr)

Depth to water table: About 20 to 40 inches

Frequency of flooding: Occasional

Frequency of ponding: None

Calcium carbonate, maximum content: 30 percent

Maximum salinity: Strongly saline (32.0 to 60.0 mmhos/cm)

Sodium adsorption ratio, maximum: 50.0

Available water supply, 0 to 60 inches: Low (about 5.1 inches)

Interpretive groups

Land capability classification (irrigated): None specified

Land capability classification (nonirrigated): 7w

Hydrologic Soil Group: D

Ecological site: R028AY001UT - Alkali Bottom (Alkali Sacaton)
Hydric soil rating: No

Minor Components

Saltair

Percent of map unit: 5 percent

Landform: Lake plains

Landform position (three-dimensional): Dip, talf

Down-slope shape: Linear

Across-slope shape: Linear

Ecological site: RO28AY132UT - Desert Salty Silt (lodinebush)
Hydric soil rating: Yes

Logan

Percent of map unit: 5 percent

Landform: Lake terraces

Landform position (three-dimensional): Tread
Down-slope shape: Linear
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Across-slope shape: Linear
Ecological site: RO28AY020UT - Wet Fresh Meadow
Hydric soil rating: Yes

Pintailake
Percent of map unit: 5 percent
Landform: Lake plains
Landform position (three-dimensional): Dip, talf
Down-slope shape: Linear
Across-slope shape: Linear
Ecological site: RO28AY025UT - Lakeshore Marsh
Hydric soil rating: Yes

PwD—Pomat silt loam, 6 to 10 percent slopes

Map Unit Setting
National map unit symbol: j4zq
Elevation: 4,600 to 5,400 feet
Mean annual precipitation: 12 to 14 inches
Mean annual air temperature: 47 to 50 degrees F
Frost-free period: 120 to 140 days
Farmland classification: Farmland of statewide importance

Map Unit Composition
Pomat and similar soils: 85 percent
Minor components: 15 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Pomat

Setting
Landform: Lake terraces
Landform position (three-dimensional): Tread
Down-slope shape: Linear
Across-slope shape: Linear
Parent material: Alluvium and lacustrine deposits derived from limestone and
sandstone

Typical profile
Ap - 0 to 5 inches: silt loam
A1 -5to 10 inches: siltloam
C1-10to 25 inches: silt loam
C2 - 25to 56 inches: silt loam
C3 - 56 to 65 inches: fine sandy loam

Properties and qualities
Slope: 6 to 10 percent
Depth to restrictive feature: More than 80 inches
Drainage class: Well drained
Capacity of the most limiting layer to transmit water (Ksat): Moderately low to
moderately high (0.06 to 0.20 in/hr)
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Depth to water table: More than 80 inches

Frequency of flooding: None

Frequency of ponding: None

Calcium carbonate, maximum content: 30 percent

Maximum salinity: Very slightly saline to slightly saline (2.0 to 4.0 mmhos/cm)
Sodium adsorption ratio, maximum: 40.0

Available water supply, 0 to 60 inches: High (about 9.5 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 4e
Hydrologic Soil Group: C
Ecological site: R028AY310UT - Upland Loam (Bonneville Big Sagebrush) North
Other vegetative classification: Upland Loam (Mountain Big Sagebrush)
(028AY310UT)
Hydric soil rating: No

Minor Components

Kearns
Percent of map unit: 5 percent

Sanpete, high rainfall
Percent of map unit: 5 percent

Thiokol
Percent of map unit: 5 percent

Ru—Roshe Springs silt loam, 0 to 3 percent slopes

Map Unit Setting
National map unit symbol: j506
Elevation: 4,200 to 4,250 feet
Mean annual precipitation: 14 to 18 inches
Mean annual air temperature: 48 to 52 degrees F
Frost-free period: 140 to 160 days
Farmland classification: Farmland of statewide importance

Map Unit Composition
Roshe springs and similar soils: 90 percent
Minor components: 10 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Roshe Springs

Setting
Landform: Lake terraces
Landform position (three-dimensional): Tread
Down-slope shape: Linear
Across-slope shape: Linear
Parent material: Alluvium and/or lacustrine deposits
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Typical profile
Ap - 0to 10 inches: silt loam
A1 -10to 20 inches: silt loam
C1ca - 20 to 27 inches: silt loam
C2g - 27 to 60 inches: silt loam

Properties and qualities
Slope: 0 to 3 percent
Depth to restrictive feature: More than 80 inches
Drainage class: Poorly drained
Runoff class: Very high
Capacity of the most limiting layer to transmit water (Ksat): Moderately high (0.20
to 0.60 in/hr)
Depth to water table: About 0 to 24 inches
Frequency of flooding: Occasional
Frequency of ponding: None
Calcium carbonate, maximum content: 80 percent
Gypsum, maximum content: 2 percent
Maximum salinity: Nonsaline to slightly saline (0.0 to 4.0 mmhos/cm)
Sodium adsorption ratio, maximum: 13.0
Available water supply, 0 to 60 inches: High (about 10.2 inches)

Interpretive groups
Land capability classification (irrigated): 4w
Land capability classification (nonirrigated): 7w
Hydrologic Soil Group: C/D
Ecological site: R028AY020UT - Wet Fresh Meadow
Hydric soil rating: Yes

Minor Components

Cudahy
Percent of map unit: 5 percent
Landform: Lake terraces, lake plains
Landform position (three-dimensional): Tread, dip, talf
Down-slope shape: Linear
Across-slope shape: Linear
Ecological site: RO28AY020UT - Wet Fresh Meadow
Hydric soil rating: Yes

Logan
Percent of map unit: 5 percent
Landform: Lake terraces
Landform position (three-dimensional): Tread
Down-slope shape: Linear
Across-slope shape: Linear
Ecological site: RO28AY020UT - Wet Fresh Meadow
Hydric soil rating: Yes
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Rv—Rough broken land

Map Unit Composition
Rough broken land: 99 percent
Minor components: 1 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Rough Broken Land

Setting
Landform: Escarpments, drainageways
Down-slope shape: Concave, linear
Across-slope shape: Linear, concave

Minor Components

Poorly drained soils, hydric, not correlated
Percent of map unit: 1 percent
Landform: Drainageways
Down-slope shape: Linear
Across-slope shape: Concave
Hydric soil rating: Yes

SC—Saltair-Logan association

Map Unit Setting
National map unit symbol: j50b
Elevation: 4,200 to 4,220 feet
Mean annual precipitation: 12 to 16 inches
Mean annual air temperature: 48 to 52 degrees F
Frost-free period: 140 to 160 days
Farmland classification: Not prime farmland

Map Unit Composition
Saltair and similar soils: 55 percent
Logan and similar soils: 35 percent
Minor components: 10 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Saltair

Setting
Landform: Lake plains
Landform position (three-dimensional): Dip, talf
Down-slope shape: Linear
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Across-slope shape: Linear
Parent material: Lacustrine deposits

Typical profile
H1-0to 7 inches: silty clay loam
H2 - 7 to 20 inches: silty clay loam
H3 - 20 to 30 inches: silt loam
H4 - 30 to 60 inches: silty clay loam

Properties and qualities
Slope: 0 to 1 percent
Depth to restrictive feature: More than 80 inches
Drainage class: Poorly drained
Runoff class: Very high
Capacity of the most limiting layer to transmit water (Ksat): Very low to moderately
low (0.00 to 0.06 in/hr)
Depth to water table: About 10 to 20 inches
Frequency of flooding: None
Frequency of ponding: Occasional
Calcium carbonate, maximum content: 40 percent
Maximum salinity: Strongly saline (100.0 to 250.0 mmhos/cm)
Sodium adsorption ratio, maximum: 1,000.0
Available water supply, 0 to 60 inches: Low (about 4.2 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 8w
Hydrologic Soil Group: D
Ecological site: R028AY132UT - Desert Salty Silt (lodinebush)
Hydric soil rating: Yes

Description of Logan

Setting
Landform: Lake plains
Landform position (three-dimensional): Dip, talf
Down-slope shape: Linear
Across-slope shape: Linear
Parent material: Alluvium and/or lacustrine deposits

Typical profile
A1 -0to 11 inches: silty clay loam
Cicag - 11 to 23 inches: silty clay loam
C2cag - 23 to 47 inches: silty clay loam
C3 - 47 to 60 inches: silty clay loam

Properties and qualities
Slope: 0 to 1 percent
Depth to restrictive feature: More than 80 inches
Drainage class: Poorly drained
Runoff class: Very high
Capacity of the most limiting layer to transmit water (Ksat): Very low to moderately
low (0.00 to 0.06 in/hr)
Depth to water table: About 0 to 20 inches
Frequency of flooding: Rare
Frequency of ponding: None
Calcium carbonate, maximum content: 45 percent
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Maximum salinity: Moderately saline to strongly saline (8.0 to 16.0 mmhos/cm)
Sodium adsorption ratio, maximum: 30.0
Available water supply, 0 to 60 inches: High (about 10.3 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 7w
Hydrologic Soil Group: D
Ecological site: R028AY024UT - Wet Saline Meadow (Saltgrass)
Hydric soil rating: Yes

Minor Components

Pintailake
Percent of map unit: 5 percent
Landform: Lake plains
Landform position (three-dimensional): Dip, talf
Down-slope shape: Linear
Across-slope shape: Linear
Ecological site: RO28AY025UT - Lakeshore Marsh
Hydric soil rating: Yes

Playas
Percent of map unit: 5 percent
Landform: Lake plains
Landform position (three-dimensional): Dip, talf
Down-slope shape: Linear
Across-slope shape: Linear
Ecological site: RO28AY132UT - Desert Salty Silt (lodinebush)
Hydric soil rating: Yes

SsB—Sterling gravelly loam, 1 to 6 percent slopes

Map Unit Setting
National map unit symbol: j50y
Elevation: 4,500 to 5,400 feet
Mean annual precipitation: 12 to 17 inches
Mean annual air temperature: 45 to 48 degrees F
Frost-free period: 120 to 150 days
Farmland classification: Farmland of statewide importance

Map Unit Composition

Sterling and similar soils: 90 percent

Minor components: 10 percent

Estimates are based on observations, descriptions, and transects of the mapunit.
Description of Sterling

Setting
Landform: Fan remnants, lake terraces
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Landform position (three-dimensional): Tread

Down-slope shape: Concave, linear

Across-slope shape: Convex, linear

Parent material: Lacustrine deposits derived from limestone, sandstone, and
quartzite

Typical profile
H1 - 0to 2 inches: gravelly loam
H2 - 2 to 8 inches: gravelly loam
H3 - 8 to 16 inches: gravelly loam
H4 - 16 to 27 inches: very cobbly loam
H5 - 27 to 60 inches: extremely cobbly loam

Properties and qualities
Slope: 1 to 6 percent
Depth to restrictive feature: More than 80 inches
Drainage class: Somewhat excessively drained
Runoff class: Low
Capacity of the most limiting layer to transmit water (Ksat): Moderately high to high
(0.60 to 2.00 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Calcium carbonate, maximum content: 35 percent
Maximum salinity: Nonsaline to very slightly saline (0.0 to 2.0 mmhos/cm)
Sodium adsorption ratio, maximum: 5.0
Available water supply, 0 to 60 inches: Low (about 5.5 inches)

Interpretive groups

Land capability classification (irrigated): 4s

Land capability classification (nonirrigated): 4s

Hydrologic Soil Group: B

Ecological site: R028AY307UT - Upland Gravelly Loam (Wyoming Big
Sagebrush)

Other vegetative classification: Upland Stony Loam (Mountain Big Sagebrush)
(028AY334UT)

Hydric soil rating: No

Minor Components

Hupp
Percent of map unit: 5 percent
Landform: Alluvial fans
Ecological site: RO28AY307UT - Upland Gravelly Loam (Wyoming Big Sagebrush)

Kearns
Percent of map unit: 5 percent
Landform: Fan remnants, lake terraces
Ecological site: RO28AY309UT - Upland Loam (Wyoming Big Sagebrush)
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Custom Soil Resource Report

Sw—Stokes silt loam, 0 to 1 percent slopes

Map Unit Setting
National map unit symbol: j516
Elevation: 4,200 to 4,300 feet
Mean annual precipitation: 14 to 18 inches
Mean annual air temperature: 48 to 52 degrees F
Frost-free period: 140 to 160 days
Farmland classification: Not prime farmland

Map Unit Composition
Stokes and similar soils: 85 percent
Minor components: 15 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Stokes

Setting
Landform: Lake plains, lake terraces
Landform position (three-dimensional): Tread, rise, talf
Down-slope shape: Linear
Across-slope shape: Linear
Parent material: Alluvium and/or lacustrine deposits

Typical profile
Ap1-0to 6 inches: siltloam
Ap2 - 6 to 11 inches: silt loam
B21t- 11 to 18 inches: clay
B22t - 18 to 24 inches: silty clay
Cica - 24 to 47 inches: silty clay loam
C2 - 47 to 68 inches: silt loam

Properties and qualities
Slope: 0 to 1 percent
Depth to restrictive feature: More than 80 inches
Drainage class: Moderately well drained
Runoff class: Medium
Capacity of the most limiting layer to transmit water (Ksat): Very low to moderately
low (0.00 to 0.06 in/hr)
Depth to water table: About 42 to 60 inches
Frequency of flooding: None
Frequency of ponding: None
Calcium carbonate, maximum content: 40 percent
Maximum salinity: Slightly saline to moderately saline (4.0 to 8.0 mmhos/cm)
Sodium adsorption ratio, maximum: 80.0
Available water supply, 0 to 60 inches: High (about 10.2 inches)

Interpretive groups
Land capability classification (irrigated): 4w
Land capability classification (nonirrigated): 4w
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Custom Soil Resource Report

Hydrologic Soil Group: D
Ecological site: R028AY001UT - Alkali Bottom (Alkali Sacaton)
Hydric soil rating: No

Minor Components

Fridlo, moderately alkali
Percent of map unit: 5 percent

Poorly drained soils, hydric, not correlated
Percent of map unit: 5 percent
Landform: Lake terraces
Landform position (three-dimensional): Tread
Down-slope shape: Linear
Across-slope shape: Linear
Hydric soil rating: Yes

Lasil, moderately alkali
Percent of map unit: 5 percent
Ecological site: RO28AY001UT - Alkali Bottom (Alkali Sacaton)

TmA—Timpanogos loam, 0 to 3 percent slopes

Map Unit Setting
National map unit symbol: j51h
Elevation: 4,250 to 5,170 feet
Mean annual precipitation: 14 to 18 inches
Mean annual air temperature: 46 to 51 degrees F
Frost-free period: 115 to 160 days
Farmland classification: Prime farmland if irrigated

Map Unit Composition
Timpanogos and similar soils: 85 percent
Minor components: 15 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Timpanogos

Setting
Landform: Alluvial fans, lake terraces
Landform position (three-dimensional): Tread
Down-slope shape: Concave, linear
Across-slope shape: Convex, linear
Parent material: Alluvium and lacustrine deposits derived from limestone,
sandstone, and quartzite

Typical profile
Ap - 0 to 6 inches: loam
A1-6to 17 inches: silt loam
B2t - 17 to 32 inches: silt loam
B3ca - 32 to 36 inches: silt loam
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Custom Soil Resource Report

C1ca - 36 to 44 inches: silt loam
C2ca - 44 to 60 inches: silt loam

Properties and qualities
Slope: 0 to 3 percent
Depth to restrictive feature: More than 80 inches
Drainage class: Moderately well drained
Capacity of the most limiting layer to transmit water (Ksat): Moderately high (0.20
to 0.60 in/hr)
Depth to water table: About 40 to 50 inches
Frequency of flooding: None
Frequency of ponding: None
Calcium carbonate, maximum content: 30 percent
Maximum salinity: Nonsaline to very slightly saline (0.0 to 2.0 mmhos/cm)
Sodium adsorption ratio, maximum: 15.0
Available water supply, 0 to 60 inches: High (about 10.1 inches)

Interpretive groups
Land capability classification (irrigated): 1
Land capability classification (nonirrigated): 3c
Hydrologic Soil Group: C
Ecological site: R028AY310UT - Upland Loam (Bonneville Big Sagebrush) North
Other vegetative classification: Upland Loam (Mountain Big Sagebrush)
(028AY310UT)
Hydric soil rating: No

Minor Components

Parleys
Percent of map unit: 5 percent

Fielding
Percent of map unit: 5 percent

Kidman
Percent of map unit: 5 percent

TnA—Timpanogos loam, cool, 0 to 3 percent slopes

Map Unit Setting
National map unit symbol: j51k
Elevation: 4,250 to 5,170 feet
Mean annual precipitation: 14 to 18 inches
Mean annual air temperature: 46 to 51 degrees F
Frost-free period: 115 to 160 days
Farmland classification: Prime farmland if irrigated

Map Unit Composition
Timpanogos and similar soils: 90 percent
Minor components: 10 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

57

Appendix E E-95 March 2026



USDA-NRCS Lower Bear River Watershed Project

Custom Soil Resource Report

Description of Timpanogos

Setting
Landform: Alluvial fans, lake terraces
Landform position (three-dimensional): Tread
Down-slope shape: Concave, linear
Across-slope shape: Convex, linear
Parent material: Alluvium and lacustrine deposits derived from limestone,
sandstone, and quartzite

Typical profile
AP - 0 to 6 inches: loam
A1-6to 17 inches: silt loam
B2T - 17 to 32 inches: silt loam
B3CA - 32 to 36 inches: silt loam
C1CA - 36 to 44 inches: silt loam
C2CA - 44 to 60 inches: silt loam

Properties and qualities
Slope: 0 to 3 percent
Depth to restrictive feature: More than 80 inches
Drainage class: Moderately well drained
Capacity of the most limiting layer to transmit water (Ksat): Moderately high (0.20
to 0.60 in/hr)
Depth to water table: About 40 to 50 inches
Frequency of flooding: None
Frequency of ponding: None
Calcium carbonate, maximum content: 30 percent
Maximum salinity: Nonsaline to very slightly saline (0.0 to 2.0 mmhos/cm)
Sodium adsorption ratio, maximum: 15.0
Available water supply, 0 to 60 inches: High (about 10.1 inches)

Interpretive groups
Land capability classification (irrigated): 1
Land capability classification (nonirrigated): 3c
Hydrologic Soil Group: C
Ecological site: R028AY310UT - Upland Loam (Bonneville Big Sagebrush) North
Other vegetative classification: Upland Loam (Mountain Big Sagebrush)
(028AY310UT)
Hydric soil rating: No

Minor Components

Fielding
Percent of map unit: 5 percent

Parleys, cool
Percent of map unit: 5 percent
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Custom Soil Resource Report

ToB—Timpanogos silt loam, 1 to 6 percent slopes

Map Unit Setting
National map unit symbol: j51I
Elevation: 4,250 to 5,170 feet
Mean annual precipitation: 14 to 18 inches
Mean annual air temperature: 46 to 51 degrees F
Frost-free period: 115 to 160 days
Farmland classification: Prime farmland if irrigated

Map Unit Composition
Timpanogos and similar soils: 90 percent
Minor components: 10 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Timpanogos

Setting
Landform: Alluvial fans, lake terraces
Landform position (three-dimensional): Tread
Down-slope shape: Concave, linear
Across-slope shape: Convex, linear
Parent material: Alluvium and lacustrine deposits derived from limestone,
sandstone, and quartzite

Typical profile
AP - 0 to 6 inches: silt loam
A1-6to 17 inches: silt loam
B2T - 17 to 32 inches: silt loam
B3CA - 32 to 36 inches: silt loam
C1CA - 36 to 44 inches: silt loam
C2CA - 44 to 60 inches: silt loam

Properties and qualities
Slope: 1 to 6 percent
Depth to restrictive feature: More than 80 inches
Drainage class: Well drained
Capacity of the most limiting layer to transmit water (Ksat): Moderately high (0.20
to 0.60 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Calcium carbonate, maximum content: 30 percent
Maximum salinity: Nonsaline to very slightly saline (0.0 to 2.0 mmhos/cm)
Sodium adsorption ratio, maximum: 15.0
Available water supply, 0 to 60 inches: High (about 10.2 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 3e
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Custom Soil Resource Report

Hydrologic Soil Group: C

Ecological site: R028AY310UT - Upland Loam (Bonneville Big Sagebrush) North

Other vegetative classification: Upland Loam (Mountain Big Sagebrush)
(028AY310UT)

Hydric soil rating: No

Minor Components

Kearns
Percent of map unit: 5 percent

Parleys
Percent of map unit: 5 percent

W—Water

Map Unit Composition
Water: 100 percent
Estimates are based on observations, descriptions, and transects of the mapunit.
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USDA-NRCS Lower Bear River Watershed Project

U.S. Army Corps of Engineers OMB Control #: 0710-0024, Exp: 9/30/2027
WETLAND DETERMINATION DATA SHEET - Arid West Region Requirement Control Symbol EXEMPT:

See ERDC/EL TR-08-28; the proponent agency is CECW-CO-R (Authority: AR 335-15, paragraph 5-2a)

Project/Site: Lower Bear River City/County: Box Elder Sampling Date:  8/27/2025

Applicant/Owner: Bear River Water Conservancy District State: uT Sampling Point: W1SP1

Investigator(s): Jaosn Lewis, Sydney Allen Section, Township, Range: S26, T9N, R3W

Landform (hillside, terrace, etc.): Floodplain Local relief (concave, convex, none): none Slope (%): 1
Subregion (LRR): LRR C Lat: 41.4815820°N Long: 112.1585449°W Datum: NAD 1983

Soil Map Unit Name: Beariver silty clay loam, 0 to 2 percent slopes NWI classification: PEM

Are climatic / hydrologic conditions on the site typical for this time of year? Yes X No (If no, explain in Remarks.)

Are Vegetation , Soil , or Hydrology significantly disturbed? Are “Normal Circumstances” present? Yes X No

Are Vegetation , Soil , or Hydrology naturally problematic?  (If needed, explain any answers in Remarks.)

SUMMARY OF FINDINGS - Attach site map showing sampling point locations, transects, important features, etc.

Hydrophytic Vegetation Present? Yes X No Is the Sampled Area
Hydric Soil Present? Yes X No within a Wetland? Yes X No
Wetland Hydrology Present? Yes X No
Remarks:
VEGETATION - Use scientific names of plants.
Absolute  Dominant Indicator

Tree Stratum (Plot size: ) % Cover  Species? Status Dominance Test worksheet:
1. Number of Dominant Species That
2. Are OBL, FACW, or FAC: 2 (A)
3. Total Number of Dominant Species
4 Across All Strata: 2 (B)

=Total Cover Percent of Dominant Species That
Sapling/Shrub Stratum (Plot size: ) Are OBL, FACW, or FAC: 100.0% (A/B)
1.
2. Prevalence Index worksheet:
3. Total % Cover of: Multiply by:
4. OBL species 0 x1= 0
5. FACW species 30 X2= 60

=Total Cover FAC species 70 x3= 210
Herb Stratum (Plot size: 5'x5' ) FACU species 0 x4 = 0
1. Distichlis spicata 70 Yes FAC UPL species 0 x5= 0
2. Phalaris arundinacea 30 Yes FACW Column Totals: 100 (A) 270 (B)
3. Prevalence Index =B/A = 2.70
4.
5. Hydrophytic Vegetation Indicators:
6. X Dominance Test is >50%
7. X Prevalence Index is 3.0’
8. Morphological Adaptations1 (Provide supporting

100 =Total Cover data in Remarks or on a separate sheet)

Woody Vine Stratum (Plot size: ) Problematic Hydrophytic Vegetation1 (Explain)
1. "Indicators of hydric soil and wetland hydrology must
2. be present, unless disturbed or problematic.

=Total Cover Hydrophytic

Vegetation
% Bare Ground in Herb Stratum % Cover of Biotic Crust Present? Yes X No
Remarks:
ENG FORM 6116-1, SEP 2024 Arid West — Version 2.0
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USDA-NRCS Lower Bear River Watershed Project

SOIL Sampling Point:  W1SP1
Profile Description: (Describe to the depth needed to document the indicator or confirm the absence of indicators.)
Depth Matrix Redox Features
(inches) Color (moist) % Color (moist) % Type' Loc® Texture Remarks
0-8 10YR 4/2 70 Loamy/Clayey 30% 10YR 2/1
8-16 10YR 2/1 100 Loamy/Clayey

1Type: C=Concentration, D=Depletion, RM=Reduced Matrix, CS=Covered or Coated Sand Grains. 2 ocation: PL=Pore Lining, M=Matrix.

Hydric Soil Indicators: (Applicable to all LRRs, unless otherwise noted.) Indicators for Problematic Hydric Soils®:
___Histosol (A1) ____Sandy Gleyed Matrix (S4) ____1cm Muck (A9) (LRR C)

____Histic Epipedon (A2) ____Sandy Redox (S5) ____2cm Muck (A10) (LRR B)

____Black Histic (A3) ____Stripped Matrix (S6) ___Iron-Manganese Masses (F12) (LRR D)
_X_Hydrogen Sulfide (A4) ___Loamy Mucky Mineral (F1) ____Reduced Vertic (F18)

___ Stratified Layers (A5) (LRR C) ___Loamy Gleyed Matrix (F2) ____Red Parent Material (F21)

____1cm Muck (A9) (LRR D) ___Depleted Matrix (F3) ____Very Shallow Dark Surface (F22)
___Depleted Below Dark Surface (A11) ___Redox Dark Surface (F6) ____ Other (Explain in Remarks)

____Thick Dark Surface (A12) ___Depleted Dark Surface (F7)

____Iron Monosulfide (A18) ____Redox Depressions (F8)

Sandy Mucky Mineral (S1) %Indicators of hydrophytic vegetation and wetland hydrology must be present, unless disturbed or problematic.

Restrictive Layer (if observed):
Type:
Depth (inches): Hydric Soil Present? Yes X No

Remarks:
Landowner states it is flooded for three months of the year.This is the OHWM of the Bear River.

HYDROLOGY

Wetland Hydrology Indicators:

Primary Indicators (minimum of one is required; check all that apply) Secondary Indicators (minimum of two required)
___Surface Water (A1) ___Salt Crust (B11) ____Water Marks (B1) (Riverine)

____High Water Table (A2) ___ Biotic Crust (B12) ___Sediment Deposits (B2) (Riverine)
_X_Saturation (A3) ____Aquatic Invertebrates (B13) ____ Drift Deposits (B3) (Riverine)
___Water Marks (B1) (Nonriverine) _X_Hydrogen Sulfide Odor (C1) ___ Drainage Patterns (B10)

____Sediment Deposits (B2) (Nonriverine) ___Oxidized Rhizospheres on Living Roots (C3) ~__ Dry-Season Water Table (C2)

___ Drift Deposits (B3) (Nonriverine) ___Presence of Reduced Iron (C4) ___Crayfish Burrows (C8)

___Surface Soil Cracks (B6) ____Recent Iron Reduction in Tilled Soils (C6) ____Saturation Visible on Aerial Imagery (C9)
___Inundation Visible on Aerial Imagery (B7) ____ Thin Muck Surface (C7) ____Shallow Aquitard (D3)
____Water-Stained Leaves (B9) ____ Other (Explain in Remarks) _X_FAC-Neutral Test (D5)

Field Observations:

Surface Water Present? Yes No_ X Depth (inches):

Water Table Present? Yes No_ X Depth (inches):

Saturation Present? Yes X No_ Depth (inches): 0 Wetland Hydrology Present? Yes X  No

(includes capillary fringe)
Describe Recorded Data (stream gauge, monitoring well, aerial photos, previous inspections), if available:

Remarks:

ENG FORM 6116-1, SEP 2024 Arid West — Version 2.0
Appendix E E-202 March 2026



USDA-NRCS Lower Bear River Watershed Project

AGENCY DISCLOSURE NOTIFICATION

The public reporting burden for this collection of information, OMB Control Number 0710-0024, is estimated to average
30 minutes per response, including the timefor reviewing instructions, searching existing data sources, gathering and
maintaining the data needed, and completing and reviewing the collection of information. Send comments regarding the
burden estimate or burden reduction suggestions to the Department of Defense, Washington Headquarters Services,at
whs.mc-alex.esd.mbx.dd-dod-information-collections@mail.mil. Respondents should be aware that notwithstanding
any other provision of law, no person shall be subject to any penalty for failing to comply with a collection of information
if it does not display a currently valid OMB control number. PLEASE DO NOT RETURN YOUR REQUEST TO THE
ABOVE EMAIL.

PRIVACY ACT STATEMENT

Authorities: Rivers and Harbors Act, Section 10, 33 USC 403; Clean Water Act, Section 404, 33 USC 1344; Marine
Protection, Research, and Sanctuaries Act, Section 103, 33 USC 1413; Regulatory Programs of the Corps of
Engineers; Final Rule 33 CFR 320-332. Principal Purpose: Information provided on this form will be used in evaluating
the application for a permit. Routine Uses: This information may be shared with the Department of Justice and other
federal, state, and local government agencies, and the public and may be made available as part of a public notice as
required by Federal law. Submission of requested information is voluntary, however, if information is not provided the
permit application cannot be evaluated nor can a permit be issued. One set of original drawings or good reproducible
copies which show the location and character of the proposed activity must be attached to this application (see sample
drawings and/or instructions) and be submitted to the District Engineer having jurisdiction over the location of the
proposed activity. An application that is not completed in full will be returned. System of Record Notice (SORN). The
information received is entered into our permit tracking database and a SORN has been completed (SORN #A1145b)
and may be accessed at the following website: http://dpcld.defense.gov/Privacy/SORNsIndex/DOD-wide-SORN-Article-
View/Article/570115/a1145b-ce.aspx
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USDA-NRCS

Lower Bear River Watershed Project

U.S. Army Corps of Engineers
WETLAND DETERMINATION DATA SHEET - Arid West Region
See ERDC/EL TR-08-28; the proponent agency is CECW-CO-R

OMB Control #: 0710-0024, Exp: 9/30/2027
Requirement Control Symbol EXEMPT:
(Authority: AR 335-15, paragraph 5-2a)

Project/Site: Lower Bear River

City/County: Box Elder

Applicant/Owner:

Bear River Water Conservancy District

Sampling Date:  8/27/2025

State: uT Sampling Point: W1SP2

Investigator(s): Jaosn Lewis, Sydney Allen

Section, Township, Range:

Landform (hillside, terrace, etc.): Terrace

Local relief (concave, convex, none):

Subregion (LRR): LRR C Lat:

41.4825640°N

Long: 112.1558359°W

Soil Map Unit Name: Beariver silty clay loam, 0 to 2 percent slopes

S26, TON, R3W

none Slope (%): 0

Datum:

NWI classification: PEM

Are climatic / hydrologic conditions on the site typical for this time of year?

Are Vegetation

Are Vegetation

, Soil , or Hydrology naturally problematic?

Yes X

, Soil , or Hydrology significantly disturbed? Are “Normal Circumstances” present? Yes X No

No (If no, explain in Remarks.)

(If needed, explain any answers in Remarks.)

SUMMARY OF FINDINGS - Attach site map showing sampling point locations, transects, important features, etc.

Hydrophytic Vegetation Present? Yes No X Is the Sampled Area

Hydric Soil Present? Yes No X within a Wetland? Yes No X
Wetland Hydrology Present? Yes No X

Remarks:

VEGETATION - Use scientific names of plants.

1.

Absolute  Dominant Indicator
Tree Stratum (Plot size: ) % Cover  Species? Status Dominance Test worksheet:
1. Number of Dominant Species That
2. Are OBL, FACW, or FAC: 1 (A)
3. Total Number of Dominant Species
4 Across All Strata: 2 (B)
=Total Cover Percent of Dominant Species That
Sapling/Shrub Stratum (Plot size: ) Are OBL, FACW, or FAC: 50.0% (A/B)
1.
2. Prevalence Index worksheet:
3. Total % Cover of: Multiply by:
4. OBL species 0 x1= 0
5. FACW species 40 X2= 80
=Total Cover FAC species 0 x3= 0
Herb Stratum (Plot size: 5'x5' ) FACU species 0 x4 = 0
1. Malvella lepidota 40 Yes UPL UPL species 40 x5= 200
2. Juncus torreyi 40 Yes FACW Column Totals: 80 (A) 280 (B)
3. Prevalence Index = B/A = 3.50
4.
5. Hydrophytic Vegetation Indicators:
6. ____Dominance Test is >50%
7. Prevalence Index is <3.0°
8. : Morphological Adaptations1 (Provide supporting
80 =Total Cover data in Remarks or on a separate sheet)
Woody Vine Stratum (Plot size: ) : Problematic Hydrophytic Vegetation1 (Explain)

2.

"Indicators of hydric soil and wetland hydrology must
be present, unless disturbed or problematic.

% Bare Ground in Herb Stratum 20

=Total Cover

% Cover of Biotic Crust

Hydrophytic
Vegetation
Present? Yes No X

Remarks:
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USDA-NRCS

SOIL

Lower Bear River Watershed Project

Sampling Point:  W1SP2

Profile Description: (Describe to the depth needed to document the indicator or confirm the absence of indicators.)

Depth Matrix Redox Features
(inches) Color (moist) % Color (moist) % Type' Loc® Texture Remarks
0-14 10YR 3/2 70 Loamy/Clayey 30% 10YR 2/1

1Type: C=Concentration, D=Depletion, RM=Reduced Matrix, CS=Covered or Coated Sand Grains.

2 ocation: PL=Pore Lining, M=Matrix.

Hydric Soil Indicators: (Applicable to all LRRs, unless otherwise noted.)

Indicators for Problematic Hydric Soils®:

___Histosol (A1)

____Histic Epipedon (A2)
___Black Histic (A3)
____Hydrogen Sulfide (A4)
____Stratified Layers (A5) (LRR C)
____1cm Muck (A9) (LRR D)

Thick Dark Surface (A12)
Iron Monosulfide (A18)
Sandy Mucky Mineral (S1)

Depleted Below Dark Surface (A11)

____Sandy Gleyed Matrix (S4)
____Sandy Redox (S5)
____Stripped Matrix (S6)
___Loamy Mucky Mineral (F1)
____Loamy Gleyed Matrix (F2)
___Depleted Matrix (F3)
____Redox Dark Surface (F6)
____Depleted Dark Surface (F7)
____Redox Depressions (F8)

%Indicators of hydrophytic vegetation and wetland hydrology must be present, unless disturbed or problematic.

____1cm Muck (A9) (LRR C)

____2cm Muck (A10) (LRR B)
____Iron-Manganese Masses (F12) (LRR D)
____Reduced Vertic (F18)

____Red Parent Material (F21)

___Very Shallow Dark Surface (F22)
____Other (Explain in Remarks)

Restrictive Layer (if observed):
Type:

Depth (inches):

Hydric Soil Present? Yes No

Remarks:

HYDROLOGY

Wetland Hydrology Indicators:

Primary Indicators (minimum of one is required; check all that apply)

Secondary Indicators (minimum of two required)

Surface Water (A1)

High Water Table (A2)
Saturation (A3)

Surface Soil Cracks (B6)

Water-Stained Leaves (B9)

Water Marks (B1) (Nonriverine)
Sediment Deposits (B2) (Nonriverine)
Drift Deposits (B3) (Nonriverine)

Salt Crust (B11)
Biotic Crust (B12)
Aquatic Invertebrates (B13)

Other (Explain in Remarks)

____Hydrogen Sulfide Odor (C1)
___ Oxidized Rhizospheres on Living Roots (C3)
___Presence of Reduced Iron (C4)

Recent Iron Reduction in Tilled Soils (C6)
___Inundation Visible on Aerial Imagery (B7) ___ Thin Muck Surface (C7)

____Water Marks (B1) (Riverine)
____Sediment Deposits (B2) (Riverine)

___ Drift Deposits (B3) (Riverine)
____Drainage Patterns (B10)
____Dry-Season Water Table (C2)
____Crayfish Burrows (C8)

____Saturation Visible on Aerial Imagery (C9)
____Shallow Aquitard (D3)

____ FAC-Neutral Test (D5)

Field Observations:

Surface Water Present? Yes
Water Table Present? Yes
Saturation Present? Yes

(includes capillary fringe)

No X Depth (inches):
No X Depth (inches):
No X Depth (inches):

Yes X

No

Wetland Hydrology Present?

Describe Recorded Data (stream gauge, monitoring well, aerial photos, previous inspections), if available:

Remarks:
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USDA-NRCS Lower Bear River Watershed Project

AGENCY DISCLOSURE NOTIFICATION

The public reporting burden for this collection of information, OMB Control Number 0710-0024, is estimated to average
30 minutes per response, including the timefor reviewing instructions, searching existing data sources, gathering and
maintaining the data needed, and completing and reviewing the collection of information. Send comments regarding the
burden estimate or burden reduction suggestions to the Department of Defense, Washington Headquarters Services,at
whs.mc-alex.esd.mbx.dd-dod-information-collections@mail.mil. Respondents should be aware that notwithstanding
any other provision of law, no person shall be subject to any penalty for failing to comply with a collection of information
if it does not display a currently valid OMB control number. PLEASE DO NOT RETURN YOUR REQUEST TO THE
ABOVE EMAIL.

PRIVACY ACT STATEMENT

Authorities: Rivers and Harbors Act, Section 10, 33 USC 403; Clean Water Act, Section 404, 33 USC 1344; Marine
Protection, Research, and Sanctuaries Act, Section 103, 33 USC 1413; Regulatory Programs of the Corps of
Engineers; Final Rule 33 CFR 320-332. Principal Purpose: Information provided on this form will be used in evaluating
the application for a permit. Routine Uses: This information may be shared with the Department of Justice and other
federal, state, and local government agencies, and the public and may be made available as part of a public notice as
required by Federal law. Submission of requested information is voluntary, however, if information is not provided the
permit application cannot be evaluated nor can a permit be issued. One set of original drawings or good reproducible
copies which show the location and character of the proposed activity must be attached to this application (see sample
drawings and/or instructions) and be submitted to the District Engineer having jurisdiction over the location of the
proposed activity. An application that is not completed in full will be returned. System of Record Notice (SORN). The
information received is entered into our permit tracking database and a SORN has been completed (SORN #A1145b)
and may be accessed at the following website: http://dpcld.defense.gov/Privacy/SORNsIndex/DOD-wide-SORN-Article-
View/Article/570115/a1145b-ce.aspx
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USDA-NRCS Lower Bear River Watershed Project

U.S. Army Corps of Engineers OMB Control #: 0710-0024, Exp: 9/30/2027
WETLAND DETERMINATION DATA SHEET - Arid West Region Requirement Control Symbol EXEMPT:

See ERDC/EL TR-08-28; the proponent agency is CECW-CO-R (Authority: AR 335-15, paragraph 5-2a)

Project/Site: Lower Bear River City/County: Box Elder Sampling Date:  8/27/2025

Applicant/Owner: Bear River Water Conservancy District State: uT Sampling Point: W1SP3

Investigator(s): Jaosn Lewis, Sydney Allen Section, Township, Range: S26, T9N, R3W

Landform (hillside, terrace, etc.): Terrace Local relief (concave, convex, none): none Slope (%): 0
Subregion (LRR): LRR C Lat: 41.4855866°N Long: 112.1503322°W Datum: NAD 1983

Soil Map Unit Name: Beariver silty clay loam, 0 to 2 percent slopes NWI classification: none

Are climatic / hydrologic conditions on the site typical for this time of year? Yes X No (If no, explain in Remarks.)

Are Vegetation , Soil , or Hydrology significantly disturbed? Are “Normal Circumstances” present? Yes X No

Are Vegetation , Soil , or Hydrology naturally problematic?  (If needed, explain any answers in Remarks.)

SUMMARY OF FINDINGS - Attach site map showing sampling point locations, transects, important features, etc.

Hydrophytic Vegetation Present? Yes X No Is the Sampled Area
Hydric Soil Present? Yes No X within a Wetland? Yes No X
Wetland Hydrology Present? Yes No X
Remarks:
VEGETATION - Use scientific names of plants.
Absolute  Dominant Indicator

Tree Stratum (Plot size: ) % Cover  Species? Status Dominance Test worksheet:
1. Number of Dominant Species That
2. Are OBL, FACW, or FAC: 2 (A)
3. Total Number of Dominant Species
4 Across All Strata: 3 (B)

=Total Cover Percent of Dominant Species That
Sapling/Shrub Stratum (Plot size: ) Are OBL, FACW, or FAC: 66.7% (A/B)
1.
2. Prevalence Index worksheet:
3. Total % Cover of: Multiply by:
4. OBL species 0 x1= 0
5. FACW species 0 X2= 0

=Total Cover FAC species 50 x3= 150
Herb Stratum (Plot size: 5'x5' ) FACU species 20 x4 = 80
1. Malvella leprosa 20 Yes FACU UPL species 0 x5= 0
2. Distichlis spicata 30 Yes FAC Column Totals: 70 (A) 230 (B)
3. Polygonum aviculare 20 Yes FAC Prevalence Index = B/A = 3.29
4.
5. Hydrophytic Vegetation Indicators:
6. X Dominance Test is >50%
7. Prevalence Index is <3.0°
8. Morphological Adaptations1 (Provide supporting

70 =Total Cover data in Remarks or on a separate sheet)

Woody Vine Stratum (Plot size: ) Problematic Hydrophytic Vegetation1 (Explain)
1. "Indicators of hydric soil and wetland hydrology must
2. be present, unless disturbed or problematic.

=Total Cover Hydrophytic

Vegetation
% Bare Ground in Herb Stratum 30 % Cover of Biotic Crust Present? Yes X No
Remarks:
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USDA-NRCS

SOIL

Lower Bear River Watershed Project

Sampling Point:  W1SP3

Profile Description: (Describe to the depth needed to document the indicator or confirm the absence of indicators.)

Depth Matrix Redox Features
(inches) Color (moist) % Color (moist) % Type' Loc® Texture Remarks
0-16 10YR 3/2 100 Loamy/Clayey

1Type: C=Concentration, D=Depletion, RM=Reduced Matrix, CS=Covered or Coated Sand Grains.

2 ocation: PL=Pore Lining, M=Matrix.

Hydric Soil Indicators: (Applicable to all LRRs, unless otherwise noted.)

Indicators for Problematic Hydric Soils®:

___Histosol (A1)

____Histic Epipedon (A2)
___Black Histic (A3)
____Hydrogen Sulfide (A4)
____Stratified Layers (A5) (LRR C)
____1cm Muck (A9) (LRR D)
___Depleted Below Dark Surface (A11)
____Thick Dark Surface (A12)
____lron Monosulfide (A18)
____Sandy Mucky Mineral (S1)

____Sandy Gleyed Matrix (S4)
____Sandy Redox (S5)
____Stripped Matrix (S6)
___Loamy Mucky Mineral (F1)
____Loamy Gleyed Matrix (F2)
___Depleted Matrix (F3)
____Redox Dark Surface (F6)
____Depleted Dark Surface (F7)
____Redox Depressions (F8)

%Indicators of hydrophytic vegetation and wetland hydrology must be present, unless disturbed or problematic.

____1cm Muck (A9) (LRR C)

____2cm Muck (A10) (LRR B)
____Iron-Manganese Masses (F12) (LRR D)
____Reduced Vertic (F18)

____Red Parent Material (F21)

___Very Shallow Dark Surface (F22)
____Other (Explain in Remarks)

Restrictive Layer (if observed):
Type:

Depth (inches):

Hydric Soil Present? Yes No X

Remarks:

HYDROLOGY

Wetland Hydrology Indicators:

Primary Indicators (minimum of one is required; check all that apply)

Secondary Indicators (minimum of two required)

___Surface Water (A1) ____SaltCrust (B11)

____High Water Table (A2) ___Biotic Crust (B12)
____Saturation (A3) ____Aquatic Invertebrates (B13)
___Water Marks (B1) (Nonriverine) ____Hydrogen Sulfide Odor (C1)
____Sediment Deposits (B2) (Nonriverine)
___ Drift Deposits (B3) (Nonriverine)

Surface Soil Cracks (B6)

Presence of Reduced Iron (C4)

Inundation Visible on Aerial Imagery (B7) Thin Muck Surface (C7)
Water-Stained Leaves (B9) Other (Explain in Remarks)

Oxidized Rhizospheres on Living Roots (C3)

Recent Iron Reduction in Tilled Soils (C6)

____Water Marks (B1) (Riverine)
____Sediment Deposits (B2) (Riverine)

___ Drift Deposits (B3) (Riverine)
____Drainage Patterns (B10)
____Dry-Season Water Table (C2)
____Crayfish Burrows (C8)

____Saturation Visible on Aerial Imagery (C9)
____Shallow Aquitard (D3)

____ FAC-Neutral Test (D5)

Field Observations:

Surface Water Present? Yes No X Depth (inches):
Water Table Present? Yes No X Depth (inches):
Saturation Present? Yes No X Depth (inches):

(includes capillary fringe)

Yes No X

Wetland Hydrology Present?

Describe Recorded Data (stream gauge, monitoring well, aerial photos, previous inspections), if available:

Remarks:
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USDA-NRCS Lower Bear River Watershed Project

AGENCY DISCLOSURE NOTIFICATION

The public reporting burden for this collection of information, OMB Control Number 0710-0024, is estimated to average
30 minutes per response, including the timefor reviewing instructions, searching existing data sources, gathering and
maintaining the data needed, and completing and reviewing the collection of information. Send comments regarding the
burden estimate or burden reduction suggestions to the Department of Defense, Washington Headquarters Services,at
whs.mc-alex.esd.mbx.dd-dod-information-collections@mail.mil. Respondents should be aware that notwithstanding
any other provision of law, no person shall be subject to any penalty for failing to comply with a collection of information
if it does not display a currently valid OMB control number. PLEASE DO NOT RETURN YOUR REQUEST TO THE
ABOVE EMAIL.

PRIVACY ACT STATEMENT

Authorities: Rivers and Harbors Act, Section 10, 33 USC 403; Clean Water Act, Section 404, 33 USC 1344; Marine
Protection, Research, and Sanctuaries Act, Section 103, 33 USC 1413; Regulatory Programs of the Corps of
Engineers; Final Rule 33 CFR 320-332. Principal Purpose: Information provided on this form will be used in evaluating
the application for a permit. Routine Uses: This information may be shared with the Department of Justice and other
federal, state, and local government agencies, and the public and may be made available as part of a public notice as
required by Federal law. Submission of requested information is voluntary, however, if information is not provided the
permit application cannot be evaluated nor can a permit be issued. One set of original drawings or good reproducible
copies which show the location and character of the proposed activity must be attached to this application (see sample
drawings and/or instructions) and be submitted to the District Engineer having jurisdiction over the location of the
proposed activity. An application that is not completed in full will be returned. System of Record Notice (SORN). The
information received is entered into our permit tracking database and a SORN has been completed (SORN #A1145b)
and may be accessed at the following website: http://dpcld.defense.gov/Privacy/SORNsIndex/DOD-wide-SORN-Article-
View/Article/570115/a1145b-ce.aspx
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USDA-NRCS Lower Bear River Watershed Project

U.S. Army Corps of Engineers OMB Control #: 0710-0024, Exp: 9/30/2027
WETLAND DETERMINATION DATA SHEET - Arid West Region Requirement Control Symbol EXEMPT:
See ERDC/EL TR-08-28; the proponent agency is CECW-CO-R (Authority: AR 335-15, paragraph 5-2a)

Project/Site: Lower Bear River City/County: Box Elder Sampling Date:  8/27/2025

Applicant/Owner: Bear River Water Conservancy District State: uT Sampling Point: W2SP1

Investigator(s): Jason Lewis, Sydney Allen Section, Township, Range: S25, TON, R2W

Landform (hillside, terrace, etc.): Depression Local relief (concave, convex, none): concave Slope (%): 0
Subregion (LRR): LRR C Lat: 41.4873508°N Long: 112.1743211°W Datum: NAD 1983

Soil Map Unit Name: Saltair-Logan association NWI classification: PUSA

Are climatic / hydrologic conditions on the site typical for this time of year? Yes X No (If no, explain in Remarks.)

Are Vegetation , Soil , or Hydrology significantly disturbed? Are “Normal Circumstances” present? Yes X No

Are Vegetation , Soil , or Hydrology naturally problematic?  (If needed, explain any answers in Remarks.)

SUMMARY OF FINDINGS - Attach site map showing sampling point locations, transects, important features, etc.

Hydrophytic Vegetation Present? Yes X No Is the Sampled Area
Hydric Soil Present? Yes X No within a Wetland? Yes X No
Wetland Hydrology Present? Yes X No
Remarks:
VEGETATION - Use scientific names of plants.
Absolute  Dominant Indicator

Tree Stratum (Plot size: ) % Cover  Species? Status Dominance Test worksheet:
1. Number of Dominant Species That
2. Are OBL, FACW, or FAC: 1 (A)
3. Total Number of Dominant Species
4 Across All Strata: 1 (B)

=Total Cover Percent of Dominant Species That
Sapling/Shrub Stratum (Plot size: ) Are OBL, FACW, or FAC: 100.0% (A/B)
1.
2. Prevalence Index worksheet:
3. Total % Cover of: Multiply by:
4. OBL species 0 x1= 0
5. FACW species 15 X2= 30

=Total Cover FAC species 100 x3= 300
Herb Stratum (Plot size: 5'x5' ) FACU species 0 x4 = 0
1. Distichlis spicata 100 Yes FAC UPL species 0 x5= 0
2. Phragmites australis 15 No FACW Column Totals: 115 (A) 330 (B)
3. Prevalence Index =B/A = 2.87
4.
5. Hydrophytic Vegetation Indicators:
6. X Dominance Test is >50%
7. X Prevalence Index is 3.0’
8. Morphological Adaptations1 (Provide supporting

115  =Total Cover data in Remarks or on a separate sheet)

Woody Vine Stratum (Plot size: ) Problematic Hydrophytic Vegetation1 (Explain)
1. "Indicators of hydric soil and wetland hydrology must
2. be present, unless disturbed or problematic.

=Total Cover Hydrophytic

Vegetation
% Bare Ground in Herb Stratum 0 % Cover of Biotic Crust Present? Yes X No
Remarks:
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USDA-NRCS

SOIL

Lower Bear River Watershed Project

Sampling Point:  W2SP1

Profile Description: (Describe to the depth needed to document the indicator or confirm the absence of indicators.)

Depth Matrix Redox Features
(inches) Color (moist) % Color (moist) % Type' Loc® Texture Remarks
0-14 10YR 5/1 100 Loamy/Clayey

1Type: C=Concentration, D=Depletion, RM=Reduced Matrix, CS=Covered or Coated Sand Grains.

2 ocation: PL=Pore Lining, M=Matrix.

___Histosol (A1)

____Histic Epipedon (A2)
___Black Histic (A3)
____Hydrogen Sulfide (A4)
____Stratified Layers (A5) (LRR C)
____1cm Muck (A9) (LRR D)

Thick Dark Surface (A12)
Iron Monosulfide (A18)
Sandy Mucky Mineral (S1)

Depleted Below Dark Surface (A11)

Hydric Soil Indicators: (Applicable to all LRRs, unless otherwise noted.)

____Sandy Gleyed Matrix (S4)
____Sandy Redox (S5)
____Stripped Matrix (S6)
___Loamy Mucky Mineral (F1)
____Loamy Gleyed Matrix (F2)
_X_Depleted Matrix (F3)
____Redox Dark Surface (F6)
____Depleted Dark Surface (F7)
____Redox Depressions (F8)

%Indicators of hydrophytic vegetation and wetland hydrology must be present, unless disturbed or problematic.

Indicators for Problematic Hydric Soils®:
____1cm Muck (A9) (LRR C)

____2cm Muck (A10) (LRR B)
____Iron-Manganese Masses (F12) (LRR D)
____Reduced Vertic (F18)

____Red Parent Material (F21)

___Very Shallow Dark Surface (F22)
____Other (Explain in Remarks)

Restrictive Layer (if observed):
Type:

Depth (inches):

Hydric Soil Present? Yes X No

Remarks:

HYDROLOGY

Wetland Hydrology Indicators:

Primary Indicators (minimum of one is required; check all that apply)

Secondary Indicators (minimum of two required)

X Surface Water (A1)
High Water Table (A2)
Saturation (A3)

Surface Soil Cracks (B6)

Water-Stained Leaves (B9)

Water Marks (B1) (Nonriverine)
Sediment Deposits (B2) (Nonriverine)
Drift Deposits (B3) (Nonriverine)

Salt Crust (B11)
Biotic Crust (B12)
Aquatic Invertebrates (B13)

Other (Explain in Remarks)

____Hydrogen Sulfide Odor (C1)
___ Oxidized Rhizospheres on Living Roots (C3)
___Presence of Reduced Iron (C4)

Recent Iron Reduction in Tilled Soils (C6)
___Inundation Visible on Aerial Imagery (B7) ___ Thin Muck Surface (C7)

____Water Marks (B1) (Riverine)
____Sediment Deposits (B2) (Riverine)

___ Drift Deposits (B3) (Riverine)
____Drainage Patterns (B10)
____Dry-Season Water Table (C2)
____Crayfish Burrows (C8)

____Saturation Visible on Aerial Imagery (C9)
____Shallow Aquitard (D3)

_X_FAC-Neutral Test (D5)

Field Observations:

Surface Water Present? Yes
Water Table Present? Yes
Saturation Present? Yes

(includes capillary fringe)

X No Depth (inches):
No X Depth (inches):
X No Depth (inches):

0

0

Yes X

Wetland Hydrology Present? No X

Describe Recorded Data (stream gauge, monitoring well, aerial photos, previous inspections), if available:

Remarks:
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USDA-NRCS Lower Bear River Watershed Project

AGENCY DISCLOSURE NOTIFICATION

The public reporting burden for this collection of information, OMB Control Number 0710-0024, is estimated to average
30 minutes per response, including the timefor reviewing instructions, searching existing data sources, gathering and
maintaining the data needed, and completing and reviewing the collection of information. Send comments regarding the
burden estimate or burden reduction suggestions to the Department of Defense, Washington Headquarters Services,at
whs.mc-alex.esd.mbx.dd-dod-information-collections@mail.mil. Respondents should be aware that notwithstanding
any other provision of law, no person shall be subject to any penalty for failing to comply with a collection of information
if it does not display a currently valid OMB control number. PLEASE DO NOT RETURN YOUR REQUEST TO THE
ABOVE EMAIL.

PRIVACY ACT STATEMENT

Authorities: Rivers and Harbors Act, Section 10, 33 USC 403; Clean Water Act, Section 404, 33 USC 1344; Marine
Protection, Research, and Sanctuaries Act, Section 103, 33 USC 1413; Regulatory Programs of the Corps of
Engineers; Final Rule 33 CFR 320-332. Principal Purpose: Information provided on this form will be used in evaluating
the application for a permit. Routine Uses: This information may be shared with the Department of Justice and other
federal, state, and local government agencies, and the public and may be made available as part of a public notice as
required by Federal law. Submission of requested information is voluntary, however, if information is not provided the
permit application cannot be evaluated nor can a permit be issued. One set of original drawings or good reproducible
copies which show the location and character of the proposed activity must be attached to this application (see sample
drawings and/or instructions) and be submitted to the District Engineer having jurisdiction over the location of the
proposed activity. An application that is not completed in full will be returned. System of Record Notice (SORN). The
information received is entered into our permit tracking database and a SORN has been completed (SORN #A1145b)
and may be accessed at the following website: http://dpcld.defense.gov/Privacy/SORNsIndex/DOD-wide-SORN-Article-
View/Article/570115/a1145b-ce.aspx
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USDA-NRCS Lower Bear River Watershed Project

U.S. Army Corps of Engineers OMB Control #: 0710-0024, Exp: 9/30/2027
WETLAND DETERMINATION DATA SHEET - Arid West Region Requirement Control Symbol EXEMPT:
See ERDC/EL TR-08-28; the proponent agency is CECW-CO-R (Authority: AR 335-15, paragraph 5-2a)

Project/Site: Lower Bear River City/County: Box Elder Sampling Date:  8/27/2025

Applicant/Owner: Bear River Water Conservancy District State: uT Sampling Point: W2SP2

Investigator(s): Jason Lewis, Sydney Allen Section, Township, Range: S25, TON, R2W

Landform (hillside, terrace, etc.): Depression Local relief (concave, convex, none): concave Slope (%): 0
Subregion (LRR): LRR C Lat: 41.4873197°N Long: 112.1740135°W Datum: NAD 1983

Soil Map Unit Name: Saltair-Logan association NWI classification: PUSA

Are climatic / hydrologic conditions on the site typical for this time of year? Yes X No (If no, explain in Remarks.)

Are Vegetation , Soil , or Hydrology significantly disturbed? Are “Normal Circumstances” present? Yes X No

Are Vegetation , Soil , or Hydrology naturally problematic?  (If needed, explain any answers in Remarks.)

SUMMARY OF FINDINGS - Attach site map showing sampling point locations, transects, important features, etc.

Hydrophytic Vegetation Present? Yes X No Is the Sampled Area
Hydric Soil Present? Yes X No within a Wetland? Yes X No
Wetland Hydrology Present? Yes X No
Remarks:
VEGETATION - Use scientific names of plants.
Absolute  Dominant Indicator

Tree Stratum (Plot size: ) % Cover  Species? Status Dominance Test worksheet:
1. Number of Dominant Species That
2. Are OBL, FACW, or FAC: 2 (A)
3. Total Number of Dominant Species
4 Across All Strata: 2 (B)

=Total Cover Percent of Dominant Species That
Sapling/Shrub Stratum (Plot size: ) Are OBL, FACW, or FAC: 100.0% (A/B)
1.
2. Prevalence Index worksheet:
3. Total % Cover of: Multiply by:
4. OBL species 0 x1= 0
5. FACW species 10 X2= 20

=Total Cover FAC species 15 x3= 45
Herb Stratum (Plot size: 5'x5' ) FACU species 0 x4 = 0
1. Distichlis spicata 15 Yes FAC UPL species 0 x5= 0
2. Allenrolfea occidentalis 10 Yes FACW Column Totals: 25 (A) 65 (B)
3. Prevalence Index =B/A = 2.60
4.
5. Hydrophytic Vegetation Indicators:
6. X Dominance Test is >50%
7. X Prevalence Index is 3.0’
8. Morphological Adaptations1 (Provide supporting

25 =Total Cover data in Remarks or on a separate sheet)

Woody Vine Stratum (Plot size: ) Problematic Hydrophytic Vegetation1 (Explain)
1. "Indicators of hydric soil and wetland hydrology must
2. be present, unless disturbed or problematic.

=Total Cover Hydrophytic

Vegetation
% Bare Ground in Herb Stratum 75 % Cover of Biotic Crust Present? Yes X No
Remarks:
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USDA-NRCS

SOIL

Lower Bear River Watershed Project

Sampling Point:  W2SP2

Profile Description: (Describe to the depth needed to document the indicator or confirm the absence of indicators.)

Depth Matrix Redox Features
(inches) Color (moist) % Color (moist) % Type' Loc® Texture Remarks
0-4 10YR 5/1 100 Loamy/Clayey
4-14 10YR 5/1 75 2.5YR 4/8 25 C M Loamy/Clayey Prominent redox concentrations

1Type: C=Concentration, D=Depletion, RM=Reduced Matrix, CS=Covered or Coated Sand Grains.

2 ocation: PL=Pore Lining, M=Matrix.

Hydric Soil Indicators: (Applicable to all LRRs, unless otherwise noted.)

___Histosol (A1)

____Histic Epipedon (A2)
____Black Histic (A3)
____Hydrogen Sulfide (A4)

___ Stratified Layers (A5) (LRR C)
____1cm Muck (A9) (LRR D)
___Depleted Below Dark Surface (A11)
____Thick Dark Surface (A12)
____Iron Monosulfide (A18)
____Sandy Mucky Mineral (S1)

____Sandy Gleyed Matrix (S4)
____Sandy Redox (S5)
____Stripped Matrix (S6)
___Loamy Mucky Mineral (F1)
___Loamy Gleyed Matrix (F2)
_X_Depleted Matrix (F3)
___Redox Dark Surface (F6)
___Depleted Dark Surface (F7)
____Redox Depressions (F8)

%Indicators of hydrophytic vegetation and wetland hydrology must be present, unless disturbed or problematic.

Indicators for Problematic Hydric Soils®:
____1cm Muck (A9) (LRR C)

____2cm Muck (A10) (LRR B)
___Iron-Manganese Masses (F12) (LRR D)
____Reduced Vertic (F18)

____Red Parent Material (F21)

____Very Shallow Dark Surface (F22)

____ Other (Explain in Remarks)

Restrictive Layer (if observed):
Type:

Depth (inches):

Hydric Soil Present? Yes X No

Remarks:

HYDROLOGY

Wetland Hydrology Indicators:

Primary Indicators (minimum of one is required; check all that apply)

Secondary Indicators (minimum of two required)

___Surface Water (A1)

____High Water Table (A2)

_X_Saturation (A3)

___Water Marks (B1) (Nonriverine)
____Sediment Deposits (B2) (Nonriverine)
___ Drift Deposits (B3) (Nonriverine)
___Surface Soil Cracks (B6)

___Salt Crust (B11)

___ Biotic Crust (B12)

____Aquatic Invertebrates (B13)

____Hydrogen Sulfide Odor (C1)

____Oxidized Rhizospheres on Living Roots (C3)
___Presence of Reduced Iron (C4)

____Recent Iron Reduction in Tilled Soils (C6)

Inundation Visible on Aerial Imagery (B7) Thin Muck Surface (C7)

Water-Stained Leaves (B9)

Other (Explain in Remarks)

____Water Marks (B1) (Riverine)
___Sediment Deposits (B2) (Riverine)

____ Drift Deposits (B3) (Riverine)

___ Drainage Patterns (B10)

___ Dry-Season Water Table (C2)
___Crayfish Burrows (C8)

____Saturation Visible on Aerial Imagery (C9)
____Shallow Aquitard (D3)

_X_FAC-Neutral Test (D5)

Field Observations:

Surface Water Present? Yes
Water Table Present? Yes
Saturation Present? Yes X

(includes capillary fringe)

No X Depth (inches):
No X Depth (inches):
No Depth (inches): 0

Wetland Hydrology Present? Yes X No

Describe Recorded Data (stream gauge, monitoring well, aerial photos, previous inspections), if available:

Remarks:
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USDA-NRCS Lower Bear River Watershed Project

AGENCY DISCLOSURE NOTIFICATION

The public reporting burden for this collection of information, OMB Control Number 0710-0024, is estimated to average
30 minutes per response, including the timefor reviewing instructions, searching existing data sources, gathering and
maintaining the data needed, and completing and reviewing the collection of information. Send comments regarding the
burden estimate or burden reduction suggestions to the Department of Defense, Washington Headquarters Services,at
whs.mc-alex.esd.mbx.dd-dod-information-collections@mail.mil. Respondents should be aware that notwithstanding
any other provision of law, no person shall be subject to any penalty for failing to comply with a collection of information
if it does not display a currently valid OMB control number. PLEASE DO NOT RETURN YOUR REQUEST TO THE
ABOVE EMAIL.

PRIVACY ACT STATEMENT

Authorities: Rivers and Harbors Act, Section 10, 33 USC 403; Clean Water Act, Section 404, 33 USC 1344; Marine
Protection, Research, and Sanctuaries Act, Section 103, 33 USC 1413; Regulatory Programs of the Corps of
Engineers; Final Rule 33 CFR 320-332. Principal Purpose: Information provided on this form will be used in evaluating
the application for a permit. Routine Uses: This information may be shared with the Department of Justice and other
federal, state, and local government agencies, and the public and may be made available as part of a public notice as
required by Federal law. Submission of requested information is voluntary, however, if information is not provided the
permit application cannot be evaluated nor can a permit be issued. One set of original drawings or good reproducible
copies which show the location and character of the proposed activity must be attached to this application (see sample
drawings and/or instructions) and be submitted to the District Engineer having jurisdiction over the location of the
proposed activity. An application that is not completed in full will be returned. System of Record Notice (SORN). The
information received is entered into our permit tracking database and a SORN has been completed (SORN #A1145b)
and may be accessed at the following website: http://dpcld.defense.gov/Privacy/SORNsIndex/DOD-wide-SORN-Article-
View/Article/570115/a1145b-ce.aspx
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USDA-NRCS Lower Bear River Watershed Project

U.S. Army Corps of Engineers OMB Control #: 0710-0024, Exp: 9/30/2027
WETLAND DETERMINATION DATA SHEET - Arid West Region Requirement Control Symbol EXEMPT:

See ERDC/EL TR-08-28; the proponent agency is CECW-CO-R (Authority: AR 335-15, paragraph 5-2a)

Project/Site: Lower Bear River City/County: Box Elder Sampling Date:  8/27/2025
Applicant/Owner: Bear River Water Conservancy District State: uT Sampling Point: W2SP3

Investigator(s): Jason Lewis, Sydney Allen Section, Township, Range: S25, TON, R2W

Landform (hillside, terrace, etc.): Depression Local relief (concave, convex, none): concave Slope (%): 0
Subregion (LRR): LRR C Lat: 112.1740858°W 41.4872113°N Long: 112.1740858°W Datum: NAD 1983

Soil Map Unit Name: Saltair-Logan association NWI classification: None

Are climatic / hydrologic conditions on the site typical for this time of year? Yes X No (If no, explain in Remarks.)

Are Vegetation , Soil , or Hydrology significantly disturbed? Are “Normal Circumstances” present? Yes X No

Are Vegetation , Soil , or Hydrology naturally problematic?  (If needed, explain any answers in Remarks.)

SUMMARY OF FINDINGS - Attach site map showing sampling point locations, transects, important features, etc.

Hydrophytic Vegetation Present? Yes No X Is the Sampled Area
Hydric Soil Present? Yes No X within a Wetland? Yes No X
Wetland Hydrology Present? Yes No X
Remarks:
VEGETATION - Use scientific names of plants.
Absolute  Dominant Indicator

Tree Stratum (Plot size: ) % Cover  Species? Status Dominance Test worksheet:
1. Number of Dominant Species That
2. Are OBL, FACW, or FAC: 0 (A)
3. Total Number of Dominant Species
4 Across All Strata: 2 (B)

=Total Cover Percent of Dominant Species That
Sapling/Shrub Stratum (Plot size: ) Are OBL, FACW, or FAC: 0.0% (A/B)
1.
2. Prevalence Index worksheet:
3. Total % Cover of: Multiply by:
4. OBL species 0 x1= 0
5. FACW species 0 X2= 0

=Total Cover FAC species 0 x3= 0
Herb Stratum (Plot size: 5'x5' ) FACU species 95 x4 = 380
1. Lepidium perfoliatum 30 Yes FACU UPL species 0 x5= 0
2. Leymus triticoides 65 Yes FACU Column Totals: 95 (A) 380 (B)
3. Prevalence Index = B/A = 4.00
4.
5. Hydrophytic Vegetation Indicators:
6. Dominance Test is >50%
7. Prevalence Index is <3.0°
8. Morphological Adaptations1 (Provide supporting

95 =Total Cover data in Remarks or on a separate sheet)

Woody Vine Stratum (Plot size: ) Problematic Hydrophytic Vegetation1 (Explain)
1. "Indicators of hydric soil and wetland hydrology must
2. be present, unless disturbed or problematic.

=Total Cover Hydrophytic

Vegetation
% Bare Ground in Herb Stratum 5 % Cover of Biotic Crust Present? Yes No X
Remarks:
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USDA-NRCS

SOIL

Lower Bear River Watershed Project

Sampling Point:  W2SP3

Profile Description: (Describe to the depth needed to document the indicator or confirm the absence of indicators.)

Depth Matrix Redox Features
(inches) Color (moist) % Color (moist) % Type' Loc® Texture Remarks
0-6 10YR 4/1 100 Loamy/Clayey Shovel Refusal at 6"

1Type: C=Concentration, D=Depletion, RM=Reduced Matrix, CS=Covered or Coated Sand Grains.

2 ocation: PL=Pore Lining, M=Matrix.

Hydric Soil Indicators: (Applicable to all LRRs, unless otherwise noted.)

___Histosol (A1)

____Histic Epipedon (A2)
____Black Histic (A3)
____Hydrogen Sulfide (A4)

___ Stratified Layers (A5) (LRR C)
____1cm Muck (A9) (LRR D)
___Depleted Below Dark Surface (A11)
____Thick Dark Surface (A12)
____Iron Monosulfide (A18)
____Sandy Mucky Mineral (S1)

____Sandy Gleyed Matrix (S4)
____Sandy Redox (S5)
____Stripped Matrix (S6)
___Loamy Mucky Mineral (F1)
___Loamy Gleyed Matrix (F2)
___Depleted Matrix (F3)
___Redox Dark Surface (F6)
___Depleted Dark Surface (F7)
____Redox Depressions (F8)

%Indicators of hydrophytic vegetation and wetland hydrology must be present, unless disturbed or problematic.

Indicators for Problematic Hydric Soils®:
____1cm Muck (A9) (LRR C)

____2cm Muck (A10) (LRR B)
___Iron-Manganese Masses (F12) (LRR D)
____Reduced Vertic (F18)

____Red Parent Material (F21)

____Very Shallow Dark Surface (F22)

____ Other (Explain in Remarks)

Restrictive Layer (if observed):

Type: Gravel/Rock
Depth (inches): 6 Hydric Soil Present? Yes No X
Remarks:
HYDROLOGY

Wetland Hydrology Indicators:

Primary Indicators (minimum of one is required; check all that apply)

Secondary Indicators (minimum of two required)

___Surface Water (A1)

____High Water Table (A2)

___Saturation (A3)

___Water Marks (B1) (Nonriverine)
____Sediment Deposits (B2) (Nonriverine)
___ Drift Deposits (B3) (Nonriverine)
___Surface Soil Cracks (B6)

___Salt Crust (B11)

___ Biotic Crust (B12)

____Aquatic Invertebrates (B13)

____Hydrogen Sulfide Odor (C1)

____Oxidized Rhizospheres on Living Roots (C3)
___Presence of Reduced Iron (C4)

____Recent Iron Reduction in Tilled Soils (C6)

Inundation Visible on Aerial Imagery (B7) Thin Muck Surface (C7)

Water-Stained Leaves (B9)

Other (Explain in Remarks)

____Water Marks (B1) (Riverine)
___Sediment Deposits (B2) (Riverine)

____ Drift Deposits (B3) (Riverine)

___ Drainage Patterns (B10)

___ Dry-Season Water Table (C2)
___Crayfish Burrows (C8)

____Saturation Visible on Aerial Imagery (C9)
____Shallow Aquitard (D3)

___FAC-Neutral Test (D5)

Field Observations:

Surface Water Present? Yes
Water Table Present? Yes
Saturation Present? Yes

(includes capillary fringe)

No X Depth (inches):
No X Depth (inches):
No X Depth (inches):

Wetland Hydrology Present? Yes No X

Describe Recorded Data (stream gauge, monitoring well, aerial photos, previous inspections), if available:

Remarks:
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USDA-NRCS Lower Bear River Watershed Project

AGENCY DISCLOSURE NOTIFICATION

The public reporting burden for this collection of information, OMB Control Number 0710-0024, is estimated to average
30 minutes per response, including the timefor reviewing instructions, searching existing data sources, gathering and
maintaining the data needed, and completing and reviewing the collection of information. Send comments regarding the
burden estimate or burden reduction suggestions to the Department of Defense, Washington Headquarters Services,at
whs.mc-alex.esd.mbx.dd-dod-information-collections@mail.mil. Respondents should be aware that notwithstanding
any other provision of law, no person shall be subject to any penalty for failing to comply with a collection of information
if it does not display a currently valid OMB control number. PLEASE DO NOT RETURN YOUR REQUEST TO THE
ABOVE EMAIL.

PRIVACY ACT STATEMENT

Authorities: Rivers and Harbors Act, Section 10, 33 USC 403; Clean Water Act, Section 404, 33 USC 1344; Marine
Protection, Research, and Sanctuaries Act, Section 103, 33 USC 1413; Regulatory Programs of the Corps of
Engineers; Final Rule 33 CFR 320-332. Principal Purpose: Information provided on this form will be used in evaluating
the application for a permit. Routine Uses: This information may be shared with the Department of Justice and other
federal, state, and local government agencies, and the public and may be made available as part of a public notice as
required by Federal law. Submission of requested information is voluntary, however, if information is not provided the
permit application cannot be evaluated nor can a permit be issued. One set of original drawings or good reproducible
copies which show the location and character of the proposed activity must be attached to this application (see sample
drawings and/or instructions) and be submitted to the District Engineer having jurisdiction over the location of the
proposed activity. An application that is not completed in full will be returned. System of Record Notice (SORN). The
information received is entered into our permit tracking database and a SORN has been completed (SORN #A1145b)
and may be accessed at the following website: http://dpcld.defense.gov/Privacy/SORNsIndex/DOD-wide-SORN-Article-
View/Article/570115/a1145b-ce.aspx
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USDA-NRCS Lower Bear River Watershed Project

U.S. Army Corps of Engineers OMB Control #: 0710-0024, Exp: 9/30/2027
WETLAND DETERMINATION DATA SHEET - Arid West Region Requirement Control Symbol EXEMPT:

See ERDC/EL TR-08-28; the proponent agency is CECW-CO-R (Authority: AR 335-15, paragraph 5-2a)

Project/Site: Lower Bear River City/County: Box Elder Sampling Date:  8/28/2025
Applicant/Owner: Bear River Water Conservancy District State: uT Sampling Point: W3SP1

Investigator(s): Jason Lewis, Sydney Allen Section, Township, Range: S30, T9N, R2W

Landform (hillside, terrace, etc.): Floodplain Local relief (concave, convex, none): none Slope (%): 0

Subregion (LRR): LRR C Lat: 41.4828864°N Long: 112.2351370°W Datum: NAD 1983

Soil Map Unit Name: Pintailake-Eimarsh-Playas complex, 0 to 1 percent slopes NWI classification: PEM1C

Are climatic / hydrologic conditions on the site typical for this time of year? Yes X No (If no, explain in Remarks.)

Are Vegetation , Soil , or Hydrology significantly disturbed? Are “Normal Circumstances” present? Yes X No

Are Vegetation , Soil , or Hydrology naturally problematic?  (If needed, explain any answers in Remarks.)

SUMMARY OF FINDINGS - Attach site map showing sampling point locations, transects, important features, etc.

Hydrophytic Vegetation Present? Yes X No Is the Sampled Area
Hydric Soil Present? Yes X No within a Wetland? Yes X No
Wetland Hydrology Present? Yes X No
Remarks:
VEGETATION - Use scientific names of plants.
Absolute  Dominant Indicator

Tree Stratum (Plot size: ) % Cover  Species? Status Dominance Test worksheet:
1. Number of Dominant Species That
2. Are OBL, FACW, or FAC: 2 (A)
3. Total Number of Dominant Species
4 Across All Strata: 2 (B)

=Total Cover Percent of Dominant Species That
Sapling/Shrub Stratum (Plot size: ) Are OBL, FACW, or FAC: 100.0% (A/B)
1.
2. Prevalence Index worksheet:
3. Total % Cover of: Multiply by:
4. OBL species 90 x1= 90
5. FACW species 0 X2= 0

=Total Cover FAC species 0 x3= 0
Herb Stratum (Plot size: 5'x5' ) FACU species 0 x4 = 0
1. Suaeda nigra 70 Yes OBL UPL species 0 x5= 0
2. Salicornia utahensis 20 Yes OBL Column Totals: 90 (A) 90 (B)
3. Prevalence Index =B/A = 1.00
4.
5. Hydrophytic Vegetation Indicators:
6. X Dominance Test is >50%
7. X Prevalence Index is 3.0’
8. Morphological Adaptations1 (Provide supporting

90 =Total Cover data in Remarks or on a separate sheet)

Woody Vine Stratum (Plot size: ) Problematic Hydrophytic Vegetation1 (Explain)
1. "Indicators of hydric soil and wetland hydrology must
2. be present, unless disturbed or problematic.

=Total Cover Hydrophytic

Vegetation
% Bare Ground in Herb Stratum 10 % Cover of Biotic Crust Present? Yes X No
Remarks:
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USDA-NRCS

SOIL

Lower Bear River Watershed Project

Sampling Point:  W3SP1

Profile Description: (Describe to the depth needed to document the indicator or confirm the absence of indicators.)

Depth Matrix Redox Features

(inches) Color (moist) % Color (moist) % Type' Loc® Texture Remarks
0-4 10YR 7/1 100 Loamy/Clayey
4-14 10YR 6/2 100 Loamy/Clayey

1Type: C=Concentration, D=Depletion, RM=Reduced Matrix, CS=Covered or Coated Sand Grains.

2 ocation: PL=Pore Lining, M=Matrix.

Hydric Soil Indicators: (Applicable to all LRRs, unless otherwise noted.)

___Histosol (A1)

____Histic Epipedon (A2)
____Black Histic (A3)
____Hydrogen Sulfide (A4)

___ Stratified Layers (A5) (LRR C)
____1cm Muck (A9) (LRR D)
___Depleted Below Dark Surface (A11)
____Thick Dark Surface (A12)
____Iron Monosulfide (A18)
____Sandy Mucky Mineral (S1)

____Sandy Gleyed Matrix (S4)
____Sandy Redox (S5)
____Stripped Matrix (S6)
___Loamy Mucky Mineral (F1)
___Loamy Gleyed Matrix (F2)
_X_Depleted Matrix (F3)
___Redox Dark Surface (F6)
___Depleted Dark Surface (F7)
____Redox Depressions (F8)

%Indicators of hydrophytic vegetation and wetland hydrology must be present, unless disturbed or problematic.

Indicators for Problematic Hydric Soils®:
____1cm Muck (A9) (LRR C)

____2cm Muck (A10) (LRR B)
___Iron-Manganese Masses (F12) (LRR D)
____Reduced Vertic (F18)

____Red Parent Material (F21)

____Very Shallow Dark Surface (F22)

____ Other (Explain in Remarks)

Restrictive Layer (if observed):
Type:

Depth (inches):

Hydric Soil Present? Yes X No

Remarks:

HYDROLOGY

Wetland Hydrology Indicators:

Primary Indicators (minimum of one is required; check all that apply)

Secondary Indicators (minimum of two required)

___Surface Water (A1)

____High Water Table (A2)

___Saturation (A3)

___Water Marks (B1) (Nonriverine)
____Sediment Deposits (B2) (Nonriverine)
___ Drift Deposits (B3) (Nonriverine)
_X_Surface Soil Cracks (B6)

___Salt Crust (B11)

___ Biotic Crust (B12)

____Aquatic Invertebrates (B13)

____Hydrogen Sulfide Odor (C1)

____Oxidized Rhizospheres on Living Roots (C3)
___Presence of Reduced Iron (C4)

____Recent Iron Reduction in Tilled Soils (C6)

Inundation Visible on Aerial Imagery (B7) Thin Muck Surface (C7)

Water-Stained Leaves (B9)

Other (Explain in Remarks)

____Water Marks (B1) (Riverine)
___Sediment Deposits (B2) (Riverine)

____ Drift Deposits (B3) (Riverine)

___ Drainage Patterns (B10)

___ Dry-Season Water Table (C2)
___Crayfish Burrows (C8)

____Saturation Visible on Aerial Imagery (C9)
____Shallow Aquitard (D3)

_X_FAC-Neutral Test (D5)

Field Observations:

Surface Water Present? Yes
Water Table Present? Yes
Saturation Present? Yes

(includes capillary fringe)

No X Depth (inches):
No X Depth (inches):
No X Depth (inches):

Wetland Hydrology Present? Yes X No

Describe Recorded Data (stream gauge, monitoring well, aerial photos, previous inspections), if available:

Remarks:
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USDA-NRCS Lower Bear River Watershed Project

AGENCY DISCLOSURE NOTIFICATION

The public reporting burden for this collection of information, OMB Control Number 0710-0024, is estimated to average
30 minutes per response, including the timefor reviewing instructions, searching existing data sources, gathering and
maintaining the data needed, and completing and reviewing the collection of information. Send comments regarding the
burden estimate or burden reduction suggestions to the Department of Defense, Washington Headquarters Services,at
whs.mc-alex.esd.mbx.dd-dod-information-collections@mail.mil. Respondents should be aware that notwithstanding
any other provision of law, no person shall be subject to any penalty for failing to comply with a collection of information
if it does not display a currently valid OMB control number. PLEASE DO NOT RETURN YOUR REQUEST TO THE
ABOVE EMAIL.

PRIVACY ACT STATEMENT

Authorities: Rivers and Harbors Act, Section 10, 33 USC 403; Clean Water Act, Section 404, 33 USC 1344; Marine
Protection, Research, and Sanctuaries Act, Section 103, 33 USC 1413; Regulatory Programs of the Corps of
Engineers; Final Rule 33 CFR 320-332. Principal Purpose: Information provided on this form will be used in evaluating
the application for a permit. Routine Uses: This information may be shared with the Department of Justice and other
federal, state, and local government agencies, and the public and may be made available as part of a public notice as
required by Federal law. Submission of requested information is voluntary, however, if information is not provided the
permit application cannot be evaluated nor can a permit be issued. One set of original drawings or good reproducible
copies which show the location and character of the proposed activity must be attached to this application (see sample
drawings and/or instructions) and be submitted to the District Engineer having jurisdiction over the location of the
proposed activity. An application that is not completed in full will be returned. System of Record Notice (SORN). The
information received is entered into our permit tracking database and a SORN has been completed (SORN #A1145b)
and may be accessed at the following website: http://dpcld.defense.gov/Privacy/SORNsIndex/DOD-wide-SORN-Article-
View/Article/570115/a1145b-ce.aspx
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USDA-NRCS Lower Bear River Watershed Project

U.S. Army Corps of Engineers OMB Control #: 0710-0024, Exp: 9/30/2027
WETLAND DETERMINATION DATA SHEET - Arid West Region Requirement Control Symbol EXEMPT:
See ERDC/EL TR-08-28; the proponent agency is CECW-CO-R (Authority: AR 335-15, paragraph 5-2a)

Project/Site: Lower Bear River City/County: Box Elder Sampling Date:  8/28/2025

Applicant/Owner: Bear River Water Conservancy District State: uT Sampling Point: W3SP2

Investigator(s): Jason Lewis, Sydney Allen Section, Township, Range: S30, T9N, R2W

Landform (hillside, terrace, etc.): Terrace Local relief (concave, convex, none): none Slope (%): 0
Subregion (LRR): LRR C Lat: 41.4829012°N Long: 112.2354720°W Datum: NAD 1983

Soil Map Unit Name: Pintailake-Eimarsh-Playas complex, 0 to 1 percent slopes NWI classification: None

Are climatic / hydrologic conditions on the site typical for this time of year? Yes X No (If no, explain in Remarks.)

Are Vegetation , Soil , or Hydrology significantly disturbed? Are “Normal Circumstances” present? Yes X No

Are Vegetation , Soil , or Hydrology naturally problematic?  (If needed, explain any answers in Remarks.)

SUMMARY OF FINDINGS - Attach site map showing sampling point locations, transects, important features, etc.

Hydrophytic Vegetation Present? Yes No X Is the Sampled Area
Hydric Soil Present? Yes No X within a Wetland? Yes No X
Wetland Hydrology Present? Yes No X
Remarks:
VEGETATION - Use scientific names of plants.
Absolute  Dominant Indicator

Tree Stratum (Plot size: ) % Cover  Species? Status Dominance Test worksheet:
1. Number of Dominant Species That
2. Are OBL, FACW, or FAC: 1 (A)
3. Total Number of Dominant Species
4 Across All Strata: 2 (B)

=Total Cover Percent of Dominant Species That
Sapling/Shrub Stratum (Plot size: ) Are OBL, FACW, or FAC: 50.0% (A/B)
1.
2. Prevalence Index worksheet:
3. Total % Cover of: Multiply by:
4. OBL species 0 x1= 0
5. FACW species 0 X2= 0

=Total Cover FAC species 80 x3= 240
Herb Stratum (Plot size: 5'x5' ) FACU species 20 x4 = 80
1. Distichlis spicata 80 Yes FAC UPL species 0 x5= 0
2. Cirsium arvense 20 Yes FACU Column Totals: 100 (A) 320 (B)
3. Prevalence Index =B/A = 3.20
4.
5. Hydrophytic Vegetation Indicators:
6. Dominance Test is >50%
7. Prevalence Index is <3.0°
8. Morphological Adaptations1 (Provide supporting

100 =Total Cover data in Remarks or on a separate sheet)

Woody Vine Stratum (Plot size: ) Problematic Hydrophytic Vegetation1 (Explain)
1. "Indicators of hydric soil and wetland hydrology must
2. be present, unless disturbed or problematic.

=Total Cover Hydrophytic

Vegetation
% Bare Ground in Herb Stratum 0 % Cover of Biotic Crust Present? Yes No X
Remarks:
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USDA-NRCS

SOIL

Lower Bear River Watershed Project

Sampling Point:  W3SP2

Profile Description: (Describe to the depth needed to document the indicator or confirm the absence of indicators.)

Depth Matrix Redox Features
(inches) Color (moist) % Color (moist) % Type' Loc® Texture Remarks
0-14 10YR 5/2 100 Loamy/Clayey

1Type: C=Concentration, D=Depletion, RM=Reduced Matrix, CS=Covered or Coated Sand Grains.

2 ocation: PL=Pore Lining, M=Matrix.

Hydric Soil Indicators: (Applicable to all LRRs, unless otherwise noted.)

Indicators for Problematic Hydric Soils®:

___Histosol (A1)

____Histic Epipedon (A2)
___Black Histic (A3)
____Hydrogen Sulfide (A4)
____Stratified Layers (A5) (LRR C)
____1cm Muck (A9) (LRR D)
___Depleted Below Dark Surface (A11)
____Thick Dark Surface (A12)
____lron Monosulfide (A18)
____Sandy Mucky Mineral (S1)

____Sandy Gleyed Matrix (S4)
____Sandy Redox (S5)
____Stripped Matrix (S6)
___Loamy Mucky Mineral (F1)
____Loamy Gleyed Matrix (F2)
___Depleted Matrix (F3)
____Redox Dark Surface (F6)
____Depleted Dark Surface (F7)
____Redox Depressions (F8)

%Indicators of hydrophytic vegetation and wetland hydrology must be present, unless disturbed or problematic.

____1cm Muck (A9) (LRR C)

____2cm Muck (A10) (LRR B)
____Iron-Manganese Masses (F12) (LRR D)
____Reduced Vertic (F18)

____Red Parent Material (F21)

___Very Shallow Dark Surface (F22)
____Other (Explain in Remarks)

Restrictive Layer (if observed):
Type:

Depth (inches):

Hydric Soil Present? Yes No X

Remarks:

HYDROLOGY

Wetland Hydrology Indicators:

Primary Indicators (minimum of one is required; check all that apply)

Secondary Indicators (minimum of two required)

___Surface Water (A1) ____SaltCrust (B11)

____High Water Table (A2) ___Biotic Crust (B12)
____Saturation (A3) ____Aquatic Invertebrates (B13)
___Water Marks (B1) (Nonriverine) ____Hydrogen Sulfide Odor (C1)
____Sediment Deposits (B2) (Nonriverine)
___ Drift Deposits (B3) (Nonriverine)

Surface Soil Cracks (B6)

Presence of Reduced Iron (C4)

Inundation Visible on Aerial Imagery (B7) Thin Muck Surface (C7)
Water-Stained Leaves (B9) Other (Explain in Remarks)

Oxidized Rhizospheres on Living Roots (C3)

Recent Iron Reduction in Tilled Soils (C6)

____Water Marks (B1) (Riverine)
____Sediment Deposits (B2) (Riverine)

___ Drift Deposits (B3) (Riverine)
____Drainage Patterns (B10)
____Dry-Season Water Table (C2)
____Crayfish Burrows (C8)

____Saturation Visible on Aerial Imagery (C9)
____Shallow Aquitard (D3)

____ FAC-Neutral Test (D5)

Field Observations:

Surface Water Present? Yes No X Depth (inches):
Water Table Present? Yes No X Depth (inches):
Saturation Present? Yes No X Depth (inches):

(includes capillary fringe)

Yes No X

Wetland Hydrology Present?

Describe Recorded Data (stream gauge, monitoring well, aerial photos, previous inspections), if available:

Remarks:
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USDA-NRCS Lower Bear River Watershed Project

AGENCY DISCLOSURE NOTIFICATION

The public reporting burden for this collection of information, OMB Control Number 0710-0024, is estimated to average
30 minutes per response, including the timefor reviewing instructions, searching existing data sources, gathering and
maintaining the data needed, and completing and reviewing the collection of information. Send comments regarding the
burden estimate or burden reduction suggestions to the Department of Defense, Washington Headquarters Services,at
whs.mc-alex.esd.mbx.dd-dod-information-collections@mail.mil. Respondents should be aware that notwithstanding
any other provision of law, no person shall be subject to any penalty for failing to comply with a collection of information
if it does not display a currently valid OMB control number. PLEASE DO NOT RETURN YOUR REQUEST TO THE
ABOVE EMAIL.

PRIVACY ACT STATEMENT

Authorities: Rivers and Harbors Act, Section 10, 33 USC 403; Clean Water Act, Section 404, 33 USC 1344; Marine
Protection, Research, and Sanctuaries Act, Section 103, 33 USC 1413; Regulatory Programs of the Corps of
Engineers; Final Rule 33 CFR 320-332. Principal Purpose: Information provided on this form will be used in evaluating
the application for a permit. Routine Uses: This information may be shared with the Department of Justice and other
federal, state, and local government agencies, and the public and may be made available as part of a public notice as
required by Federal law. Submission of requested information is voluntary, however, if information is not provided the
permit application cannot be evaluated nor can a permit be issued. One set of original drawings or good reproducible
copies which show the location and character of the proposed activity must be attached to this application (see sample
drawings and/or instructions) and be submitted to the District Engineer having jurisdiction over the location of the
proposed activity. An application that is not completed in full will be returned. System of Record Notice (SORN). The
information received is entered into our permit tracking database and a SORN has been completed (SORN #A1145b)
and may be accessed at the following website: http://dpcld.defense.gov/Privacy/SORNsIndex/DOD-wide-SORN-Article-
View/Article/570115/a1145b-ce.aspx
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USDA-NRCS Lower Bear River Watershed Project

U.S. Army Corps of Engineers OMB Control #: 0710-0024, Exp: 9/30/2027
WETLAND DETERMINATION DATA SHEET - Arid West Region Requirement Control Symbol EXEMPT:
See ERDC/EL TR-08-28; the proponent agency is CECW-CO-R (Authority: AR 335-15, paragraph 5-2a)

Project/Site: Lower Bear River City/County: Box Elder Sampling Date:  8/28/2025

Applicant/Owner: Bear River Water Conservancy District State: uT Sampling Point: W3SP3

Investigator(s): Jason Lewis, Sydney Allen Section, Township, Range: S30, TON, R2W

Landform (hillside, terrace, etc.): Terrace Local relief (concave, convex, none): none Slope (%): 0
Subregion (LRR): LRR C Lat: 41.4817010°N Long: 112.2500071°W Datum: NAD 1983

Soil Map Unit Name: Pintailake-Eimarsh-Playas complex, 0 to 1 percent slopes NWI classification: None

Are climatic / hydrologic conditions on the site typical for this time of year? Yes X No (If no, explain in Remarks.)

Are Vegetation , Soil , or Hydrology significantly disturbed? Are “Normal Circumstances” present? Yes X No

Are Vegetation , Soil , or Hydrology naturally problematic?  (If needed, explain any answers in Remarks.)

SUMMARY OF FINDINGS - Attach site map showing sampling point locations, transects, important features, etc.

Hydrophytic Vegetation Present? Yes X No Is the Sampled Area
Hydric Soil Present? Yes No X within a Wetland? Yes No X
Wetland Hydrology Present? Yes No X
Remarks:
VEGETATION - Use scientific names of plants.
Absolute  Dominant Indicator

Tree Stratum (Plot size: ) % Cover  Species? Status Dominance Test worksheet:
1. Number of Dominant Species That
2. Are OBL, FACW, or FAC: 1 (A)
3. Total Number of Dominant Species
4 Across All Strata: 2 (B)

=Total Cover Percent of Dominant Species That
Sapling/Shrub Stratum (Plot size: ) Are OBL, FACW, or FAC: 70.0% (A/B)
1.
2. Prevalence Index worksheet:
3. Total % Cover of: Multiply by:
4. OBL species 0 x1= 0
5. FACW species 0 X2= 0

=Total Cover FAC species 70 x3= 210
Herb Stratum (Plot size: 5'x5' ) FACU species 0 x4 = 0
1. Distichlis spicata 70 Yes FAC UPL species 30 x5= 150
2. Atriplex canescens 30 Yes UPL Column Totals: 100 (A) 360 (B)
3. Prevalence Index =B/A = 3.60
4.
5. Hydrophytic Vegetation Indicators:
6. X Dominance Test is >50%
7. Prevalence Index is <3.0°
8. Morphological Adaptations1 (Provide supporting

100 =Total Cover data in Remarks or on a separate sheet)

Woody Vine Stratum (Plot size: ) Problematic Hydrophytic Vegetation1 (Explain)
1. "Indicators of hydric soil and wetland hydrology must
2. be present, unless disturbed or problematic.

=Total Cover Hydrophytic

Vegetation
% Bare Ground in Herb Stratum 0 % Cover of Biotic Crust Present? Yes X No
Remarks:
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USDA-NRCS

SOIL

Lower Bear River Watershed Project

Sampling Point:  W3SP3

Profile Description: (Describe to the depth needed to document the indicator or confirm the absence of indicators.)

Depth Matrix Redox Features
(inches) Color (moist) % Color (moist) % Type' Loc® Texture Remarks
0-14 10YR 5/2 100 Loamy/Clayey

1Type: C=Concentration, D=Depletion, RM=Reduced Matrix, CS=Covered or Coated Sand Grains.

2 ocation: PL=Pore Lining, M=Matrix.

Hydric Soil Indicators: (Applicable to all LRRs, unless otherwise noted.)

Indicators for Problematic Hydric Soils®:

___Histosol (A1)

____Histic Epipedon (A2)
___Black Histic (A3)
____Hydrogen Sulfide (A4)
____Stratified Layers (A5) (LRR C)
____1cm Muck (A9) (LRR D)
___Depleted Below Dark Surface (A11)
____Thick Dark Surface (A12)
____lron Monosulfide (A18)
____Sandy Mucky Mineral (S1)

____Sandy Gleyed Matrix (S4)
____Sandy Redox (S5)
____Stripped Matrix (S6)
___Loamy Mucky Mineral (F1)
____Loamy Gleyed Matrix (F2)
___Depleted Matrix (F3)
____Redox Dark Surface (F6)
____Depleted Dark Surface (F7)
____Redox Depressions (F8)

%Indicators of hydrophytic vegetation and wetland hydrology must be present, unless disturbed or problematic.

____1cm Muck (A9) (LRR C)

____2cm Muck (A10) (LRR B)
____Iron-Manganese Masses (F12) (LRR D)
____Reduced Vertic (F18)

____Red Parent Material (F21)

___Very Shallow Dark Surface (F22)
____Other (Explain in Remarks)

Restrictive Layer (if observed):
Type:

Depth (inches):

Hydric Soil Present? Yes No X

Remarks:

HYDROLOGY

Wetland Hydrology Indicators:

Primary Indicators (minimum of one is required; check all that apply)

Secondary Indicators (minimum of two required)

___Surface Water (A1) ____SaltCrust (B11)

____High Water Table (A2) ___Biotic Crust (B12)
____Saturation (A3) ____Aquatic Invertebrates (B13)
___Water Marks (B1) (Nonriverine) ____Hydrogen Sulfide Odor (C1)
____Sediment Deposits (B2) (Nonriverine)
___ Drift Deposits (B3) (Nonriverine)

Surface Soil Cracks (B6)

Presence of Reduced Iron (C4)

Inundation Visible on Aerial Imagery (B7) Thin Muck Surface (C7)
Water-Stained Leaves (B9) Other (Explain in Remarks)

Oxidized Rhizospheres on Living Roots (C3)

Recent Iron Reduction in Tilled Soils (C6)

____Water Marks (B1) (Riverine)
____Sediment Deposits (B2) (Riverine)

___ Drift Deposits (B3) (Riverine)
____Drainage Patterns (B10)
____Dry-Season Water Table (C2)
____Crayfish Burrows (C8)

____Saturation Visible on Aerial Imagery (C9)
____Shallow Aquitard (D3)

____ FAC-Neutral Test (D5)

Field Observations:

Surface Water Present? Yes No X Depth (inches):
Water Table Present? Yes No X Depth (inches):
Saturation Present? Yes No X Depth (inches):

(includes capillary fringe)

Yes No X

Wetland Hydrology Present?

Describe Recorded Data (stream gauge, monitoring well, aerial photos, previous inspections), if available:

Remarks:
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USDA-NRCS Lower Bear River Watershed Project

AGENCY DISCLOSURE NOTIFICATION

The public reporting burden for this collection of information, OMB Control Number 0710-0024, is estimated to average
30 minutes per response, including the timefor reviewing instructions, searching existing data sources, gathering and
maintaining the data needed, and completing and reviewing the collection of information. Send comments regarding the
burden estimate or burden reduction suggestions to the Department of Defense, Washington Headquarters Services,at
whs.mc-alex.esd.mbx.dd-dod-information-collections@mail.mil. Respondents should be aware that notwithstanding
any other provision of law, no person shall be subject to any penalty for failing to comply with a collection of information
if it does not display a currently valid OMB control number. PLEASE DO NOT RETURN YOUR REQUEST TO THE
ABOVE EMAIL.

PRIVACY ACT STATEMENT

Authorities: Rivers and Harbors Act, Section 10, 33 USC 403; Clean Water Act, Section 404, 33 USC 1344; Marine
Protection, Research, and Sanctuaries Act, Section 103, 33 USC 1413; Regulatory Programs of the Corps of
Engineers; Final Rule 33 CFR 320-332. Principal Purpose: Information provided on this form will be used in evaluating
the application for a permit. Routine Uses: This information may be shared with the Department of Justice and other
federal, state, and local government agencies, and the public and may be made available as part of a public notice as
required by Federal law. Submission of requested information is voluntary, however, if information is not provided the
permit application cannot be evaluated nor can a permit be issued. One set of original drawings or good reproducible
copies which show the location and character of the proposed activity must be attached to this application (see sample
drawings and/or instructions) and be submitted to the District Engineer having jurisdiction over the location of the
proposed activity. An application that is not completed in full will be returned. System of Record Notice (SORN). The
information received is entered into our permit tracking database and a SORN has been completed (SORN #A1145b)
and may be accessed at the following website: http://dpcld.defense.gov/Privacy/SORNsIndex/DOD-wide-SORN-Article-
View/Article/570115/a1145b-ce.aspx
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USDA-NRCS Lower Bear River Watershed Project

U.S. Army Corps of Engineers OMB Control #: 0710-0024, Exp: 9/30/2027
WETLAND DETERMINATION DATA SHEET - Arid West Region Requirement Control Symbol EXEMPT:

See ERDC/EL TR-08-28; the proponent agency is CECW-CO-R (Authority: AR 335-15, paragraph 5-2a)

Project/Site: Lower Bear River City/County: Box Elder Sampling Date:  8/27/2025

Applicant/Owner: Bear River Water Conservancy District State: uT Sampling Point: W3SP4

Investigator(s): Jason Lewis, Sydney Allen Section, Township, Range: S25, TON, R2W

Landform (hillside, terrace, etc.): Terrace Local relief (concave, convex, none): none Slope (%): 0
Subregion (LRR): LRR C Lat: 41.4820854°N Long: 112.2549534°W Datum: NAD 1983

Soil Map Unit Name: Pintailake-Eimarsh-Playas complex, 0 to 1 percent slopes NWI classification: None

Are climatic / hydrologic conditions on the site typical for this time of year? Yes X No (If no, explain in Remarks.)

Are Vegetation , Soil , or Hydrology significantly disturbed? Are “Normal Circumstances” present? Yes X No

Are Vegetation , Soil , or Hydrology naturally problematic?  (If needed, explain any answers in Remarks.)

SUMMARY OF FINDINGS - Attach site map showing sampling point locations, transects, important features, etc.

Hydrophytic Vegetation Present? Yes X No Is the Sampled Area
Hydric Soil Present? Yes No X within a Wetland? Yes No X
Wetland Hydrology Present? Yes No X
Remarks:
VEGETATION - Use scientific names of plants.
Absolute  Dominant Indicator

Tree Stratum (Plot size: ) % Cover  Species? Status Dominance Test worksheet:
1. Number of Dominant Species That
2. Are OBL, FACW, or FAC: 1 (A)
3. Total Number of Dominant Species
4 Across All Strata: 1 (B)

=Total Cover Percent of Dominant Species That
Sapling/Shrub Stratum (Plot size: ) Are OBL, FACW, or FAC: 100.0% (A/B)
1.
2. Prevalence Index worksheet:
3. Total % Cover of: Multiply by:
4. OBL species 0 x1= 0
5. FACW species 0 X2= 0

=Total Cover FAC species 95 x3= 285
Herb Stratum (Plot size: 5'x5' ) FACU species 5 x4 = 20
1. Distichlis spicata 95 Yes FAC UPL species 0 x5= 0
2. Cirsium arvense 5 No FACU Column Totals: 100 (A) 305 (B)
3. Prevalence Index = B/A = 3.05
4.
5. Hydrophytic Vegetation Indicators:
6. X Dominance Test is >50%
7. Prevalence Index is <3.0°
8. Morphological Adaptations1 (Provide supporting

100 =Total Cover data in Remarks or on a separate sheet)

Woody Vine Stratum (Plot size: ) Problematic Hydrophytic Vegetation1 (Explain)
1. "Indicators of hydric soil and wetland hydrology must
2. be present, unless disturbed or problematic.

=Total Cover Hydrophytic

Vegetation
% Bare Ground in Herb Stratum 0 % Cover of Biotic Crust Present? Yes X No
Remarks:
ENG FORM 6116-1, SEP 2024 Arid West — Version 2.0

Appendix E E-228 March 2026



USDA-NRCS

SOIL

Lower Bear River Watershed Project

Sampling Point:  W3SP4

Profile Description: (Describe to the depth needed to document the indicator or confirm the absence of indicators.)

Depth Matrix Redox Features
(inches) Color (moist) % Color (moist) % Type' Loc® Texture Remarks
0-14 10YR 5/2 100 Loamy/Clayey

1Type: C=Concentration, D=Depletion, RM=Reduced Matrix, CS=Covered or Coated Sand Grains.

2 ocation: PL=Pore Lining, M=Matrix.

Hydric Soil Indicators: (Applicable to all LRRs, unless otherwise noted.)

Indicators for Problematic Hydric Soils®:

___Histosol (A1)

____Histic Epipedon (A2)
___Black Histic (A3)
____Hydrogen Sulfide (A4)
____Stratified Layers (A5) (LRR C)
____1cm Muck (A9) (LRR D)
___Depleted Below Dark Surface (A11)
____Thick Dark Surface (A12)
____lron Monosulfide (A18)
____Sandy Mucky Mineral (S1)

____Sandy Gleyed Matrix (S4)
____Sandy Redox (S5)
____Stripped Matrix (S6)
___Loamy Mucky Mineral (F1)
____Loamy Gleyed Matrix (F2)
___Depleted Matrix (F3)
____Redox Dark Surface (F6)
____Depleted Dark Surface (F7)
____Redox Depressions (F8)

%Indicators of hydrophytic vegetation and wetland hydrology must be present, unless disturbed or problematic.

____1cm Muck (A9) (LRR C)

____2cm Muck (A10) (LRR B)
____Iron-Manganese Masses (F12) (LRR D)
____Reduced Vertic (F18)

____Red Parent Material (F21)

___Very Shallow Dark Surface (F22)
____Other (Explain in Remarks)

Restrictive Layer (if observed):
Type:

Depth (inches):

Hydric Soil Present? Yes No X

Remarks:

HYDROLOGY

Wetland Hydrology Indicators:

Primary Indicators (minimum of one is required; check all that apply)

Secondary Indicators (minimum of two required)

___Surface Water (A1) ____SaltCrust (B11)

____High Water Table (A2) ___Biotic Crust (B12)
____Saturation (A3) ____Aquatic Invertebrates (B13)
___Water Marks (B1) (Nonriverine) ____Hydrogen Sulfide Odor (C1)
____Sediment Deposits (B2) (Nonriverine)
___ Drift Deposits (B3) (Nonriverine)

Surface Soil Cracks (B6)

Presence of Reduced Iron (C4)

Inundation Visible on Aerial Imagery (B7) Thin Muck Surface (C7)
Water-Stained Leaves (B9) Other (Explain in Remarks)

Oxidized Rhizospheres on Living Roots (C3)

Recent Iron Reduction in Tilled Soils (C6)

____Water Marks (B1) (Riverine)
____Sediment Deposits (B2) (Riverine)

___ Drift Deposits (B3) (Riverine)
____Drainage Patterns (B10)
____Dry-Season Water Table (C2)
____Crayfish Burrows (C8)

____Saturation Visible on Aerial Imagery (C9)
____Shallow Aquitard (D3)

____ FAC-Neutral Test (D5)

Field Observations:

Surface Water Present? Yes No X Depth (inches):
Water Table Present? Yes No X Depth (inches):
Saturation Present? Yes No X Depth (inches):

(includes capillary fringe)

Yes No X

Wetland Hydrology Present?

Describe Recorded Data (stream gauge, monitoring well, aerial photos, previous inspections), if available:

Remarks:
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USDA-NRCS Lower Bear River Watershed Project

AGENCY DISCLOSURE NOTIFICATION

The public reporting burden for this collection of information, OMB Control Number 0710-0024, is estimated to average
30 minutes per response, including the timefor reviewing instructions, searching existing data sources, gathering and
maintaining the data needed, and completing and reviewing the collection of information. Send comments regarding the
burden estimate or burden reduction suggestions to the Department of Defense, Washington Headquarters Services,at
whs.mc-alex.esd.mbx.dd-dod-information-collections@mail.mil. Respondents should be aware that notwithstanding
any other provision of law, no person shall be subject to any penalty for failing to comply with a collection of information
if it does not display a currently valid OMB control number. PLEASE DO NOT RETURN YOUR REQUEST TO THE
ABOVE EMAIL.

PRIVACY ACT STATEMENT

Authorities: Rivers and Harbors Act, Section 10, 33 USC 403; Clean Water Act, Section 404, 33 USC 1344; Marine
Protection, Research, and Sanctuaries Act, Section 103, 33 USC 1413; Regulatory Programs of the Corps of
Engineers; Final Rule 33 CFR 320-332. Principal Purpose: Information provided on this form will be used in evaluating
the application for a permit. Routine Uses: This information may be shared with the Department of Justice and other
federal, state, and local government agencies, and the public and may be made available as part of a public notice as
required by Federal law. Submission of requested information is voluntary, however, if information is not provided the
permit application cannot be evaluated nor can a permit be issued. One set of original drawings or good reproducible
copies which show the location and character of the proposed activity must be attached to this application (see sample
drawings and/or instructions) and be submitted to the District Engineer having jurisdiction over the location of the
proposed activity. An application that is not completed in full will be returned. System of Record Notice (SORN). The
information received is entered into our permit tracking database and a SORN has been completed (SORN #A1145b)
and may be accessed at the following website: http://dpcld.defense.gov/Privacy/SORNsIndex/DOD-wide-SORN-Article-
View/Article/570115/a1145b-ce.aspx
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USDA-NRCS Lower Bear River Watershed Project

U.S. Army Corps of Engineers OMB Control #: 0710-0024, Exp: 9/30/2027
WETLAND DETERMINATION DATA SHEET - Arid West Region Requirement Control Symbol EXEMPT:

See ERDC/EL TR-08-28; the proponent agency is CECW-CO-R (Authority: AR 335-15, paragraph 5-2a)

Project/Site: Lower Bear River City/County: Box Elder Sampling Date:  8/28/2025

Applicant/Owner: Bear River Water Conservancy District State: uT Sampling Point: WA4SP1

Investigator(s): Jason Lewis, Sydney Allen Section, Township, Range: S35, T11N, R4W

Landform (hillside, terrace, etc.): Depression Local relief (concave, convex, none): Concave Slope (%): 0
Subregion (LRR): LRR C Lat: 41.6423881°N Long: 112.2696468°W Datum: NAD 1983

Soil Map Unit Name: Pintailake-Eimarsh-Playas complex, 0 to 1 percent slopes NWI classification: None

Are climatic / hydrologic conditions on the site typical for this time of year? Yes X No (If no, explain in Remarks.)

Are Vegetation , Soil , or Hydrology significantly disturbed? Are “Normal Circumstances” present? Yes X No

Are Vegetation , Soil , or Hydrology naturally problematic?  (If needed, explain any answers in Remarks.)

SUMMARY OF FINDINGS - Attach site map showing sampling point locations, transects, important features, etc.

Hydrophytic Vegetation Present? Yes X No Is the Sampled Area
Hydric Soil Present? Yes X No within a Wetland? Yes X No
Wetland Hydrology Present? Yes X No
Remarks:
VEGETATION - Use scientific names of plants.
Absolute  Dominant Indicator

Tree Stratum (Plot size: ) % Cover  Species? Status Dominance Test worksheet:
1. Number of Dominant Species That
2. Are OBL, FACW, or FAC: 2 (A)
3. Total Number of Dominant Species
4 Across All Strata: 2 (B)

=Total Cover Percent of Dominant Species That
Sapling/Shrub Stratum (Plot size: ) Are OBL, FACW, or FAC: 100.0% (A/B)
1.
2. Prevalence Index worksheet:
3. Total % Cover of: Multiply by:
4. OBL species 60 x1= 60
5. FACW species 100 X2= 200

=Total Cover FAC species 0 x3= 0
Herb Stratum (Plot size: 5'x5' ) FACU species 0 x4 = 0
1. Juncus torreyi 100 Yes FACW UPL species 0 x5= 0
2. Typha latifolia 60 Yes OBL Column Totals: 160 (A) 260 (B)
3. Prevalence Index = B/A = 1.63
4.
5. Hydrophytic Vegetation Indicators:
6. X Dominance Test is >50%
7. X Prevalence Index is 3.0’
8. Morphological Adaptations1 (Provide supporting

160 =Total Cover data in Remarks or on a separate sheet)

Woody Vine Stratum (Plot size: ) Problematic Hydrophytic Vegetation1 (Explain)
1. "Indicators of hydric soil and wetland hydrology must
2. be present, unless disturbed or problematic.

=Total Cover Hydrophytic

Vegetation
% Bare Ground in Herb Stratum % Cover of Biotic Crust Present? Yes X No
Remarks:
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USDA-NRCS Lower Bear River Watershed Project

SOIL Sampling Point:  W4SP1
Profile Description: (Describe to the depth needed to document the indicator or confirm the absence of indicators.)
Depth Matrix Redox Features
(inches) Color (moist) % Color (moist) % Type' Loc® Texture Remarks
0-2 10YR 5/2 100 Loamy/Clayey
2-14 10YR 5/1 100 Loamy/Clayey

1Type: C=Concentration, D=Depletion, RM=Reduced Matrix, CS=Covered or Coated Sand Grains. 2 ocation: PL=Pore Lining, M=Matrix.

Hydric Soil Indicators: (Applicable to all LRRs, unless otherwise noted.) Indicators for Problematic Hydric Soils®:
___Histosol (A1) ____Sandy Gleyed Matrix (S4) ____1cm Muck (A9) (LRR C)

____Histic Epipedon (A2) ____Sandy Redox (S5) ____2cm Muck (A10) (LRR B)

____Black Histic (A3) ____Stripped Matrix (S6) ___Iron-Manganese Masses (F12) (LRR D)
_X_Hydrogen Sulfide (A4) ___Loamy Mucky Mineral (F1) ____Reduced Vertic (F18)

___ Stratified Layers (A5) (LRR C) ___Loamy Gleyed Matrix (F2) ____Red Parent Material (F21)

____1cm Muck (A9) (LRR D) _X_Depleted Matrix (F3) ____Very Shallow Dark Surface (F22)
___Depleted Below Dark Surface (A11) ___Redox Dark Surface (F6) ____ Other (Explain in Remarks)

____Thick Dark Surface (A12) ___Depleted Dark Surface (F7)

____Iron Monosulfide (A18) ____Redox Depressions (F8)

Sandy Mucky Mineral (S1) %Indicators of hydrophytic vegetation and wetland hydrology must be present, unless disturbed or problematic.

Restrictive Layer (if observed):
Type:
Depth (inches): Hydric Soil Present? Yes_ X No__

Remarks:

Road Prism
HYDROLOGY

Wetland Hydrology Indicators:

Primary Indicators (minimum of one is required; check all that apply) Secondary Indicators (minimum of two required)
_X_Surface Water (A1) ___Salt Crust (B11) ____Water Marks (B1) (Riverine)

____High Water Table (A2) ___ Biotic Crust (B12) ___Sediment Deposits (B2) (Riverine)
_X_Saturation (A3) ____Aquatic Invertebrates (B13) ____ Drift Deposits (B3) (Riverine)
___Water Marks (B1) (Nonriverine) _X_Hydrogen Sulfide Odor (C1) ___ Drainage Patterns (B10)

____Sediment Deposits (B2) (Nonriverine) ___Oxidized Rhizospheres on Living Roots (C3) ~__ Dry-Season Water Table (C2)

___ Drift Deposits (B3) (Nonriverine) ___Presence of Reduced Iron (C4) ___Crayfish Burrows (C8)

___Surface Soil Cracks (B6) ____Recent Iron Reduction in Tilled Soils (C6) ____Saturation Visible on Aerial Imagery (C9)
___Inundation Visible on Aerial Imagery (B7) ____ Thin Muck Surface (C7) ____Shallow Aquitard (D3)
____Water-Stained Leaves (B9) ____ Other (Explain in Remarks) _X_FAC-Neutral Test (D5)

Field Observations:

Surface Water Present? Yes X No_ Depth (inches): 0

Water Table Present? Yes No_ X Depth (inches):

Saturation Present? Yes X No_ Depth (inches): 0 Wetland Hydrology Present? Yes X  No

(includes capillary fringe)
Describe Recorded Data (stream gauge, monitoring well, aerial photos, previous inspections), if available:

Remarks:
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USDA-NRCS Lower Bear River Watershed Project

AGENCY DISCLOSURE NOTIFICATION

The public reporting burden for this collection of information, OMB Control Number 0710-0024, is estimated to average
30 minutes per response, including the timefor reviewing instructions, searching existing data sources, gathering and
maintaining the data needed, and completing and reviewing the collection of information. Send comments regarding the
burden estimate or burden reduction suggestions to the Department of Defense, Washington Headquarters Services,at
whs.mc-alex.esd.mbx.dd-dod-information-collections@mail.mil. Respondents should be aware that notwithstanding
any other provision of law, no person shall be subject to any penalty for failing to comply with a collection of information
if it does not display a currently valid OMB control number. PLEASE DO NOT RETURN YOUR REQUEST TO THE
ABOVE EMAIL.

PRIVACY ACT STATEMENT

Authorities: Rivers and Harbors Act, Section 10, 33 USC 403; Clean Water Act, Section 404, 33 USC 1344; Marine
Protection, Research, and Sanctuaries Act, Section 103, 33 USC 1413; Regulatory Programs of the Corps of
Engineers; Final Rule 33 CFR 320-332. Principal Purpose: Information provided on this form will be used in evaluating
the application for a permit. Routine Uses: This information may be shared with the Department of Justice and other
federal, state, and local government agencies, and the public and may be made available as part of a public notice as
required by Federal law. Submission of requested information is voluntary, however, if information is not provided the
permit application cannot be evaluated nor can a permit be issued. One set of original drawings or good reproducible
copies which show the location and character of the proposed activity must be attached to this application (see sample
drawings and/or instructions) and be submitted to the District Engineer having jurisdiction over the location of the
proposed activity. An application that is not completed in full will be returned. System of Record Notice (SORN). The
information received is entered into our permit tracking database and a SORN has been completed (SORN #A1145b)
and may be accessed at the following website: http://dpcld.defense.gov/Privacy/SORNsIndex/DOD-wide-SORN-Article-
View/Article/570115/a1145b-ce.aspx
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USDA-NRCS

SOIL

Lower Bear River Watershed Project

Sampling Point:  W4SP2

Profile Description: (Describe to the depth needed to document the indicator or confirm the absence of indicators.)

Depth Matrix Redox Features
(inches) Color (moist) % Color (moist) % Type' Loc® Texture Remarks
0-6 10YR 4/1 100 Loamy/Clayey

1Type: C=Concentration, D=Depletion, RM=Reduced Matrix, CS=Covered or Coated Sand Grains.

2 ocation: PL=Pore Lining, M=Matrix.

Hydric Soil Indicators: (Applicable to all LRRs, unless otherwise noted.)

___Histosol (A1)

____Histic Epipedon (A2)
____Black Histic (A3)
____Hydrogen Sulfide (A4)

___ Stratified Layers (A5) (LRR C)
____1cm Muck (A9) (LRR D)
___Depleted Below Dark Surface (A11)
____Thick Dark Surface (A12)
____Iron Monosulfide (A18)
____Sandy Mucky Mineral (S1)

____Sandy Gleyed Matrix (S4)
____Sandy Redox (S5)
____Stripped Matrix (S6)
___Loamy Mucky Mineral (F1)
___Loamy Gleyed Matrix (F2)
___Depleted Matrix (F3)
___Redox Dark Surface (F6)
___Depleted Dark Surface (F7)
____Redox Depressions (F8)

%Indicators of hydrophytic vegetation and wetland hydrology must be present, unless disturbed or problematic.

Indicators for Problematic Hydric Soils®:
____1cm Muck (A9) (LRR C)

____2cm Muck (A10) (LRR B)
___Iron-Manganese Masses (F12) (LRR D)
____Reduced Vertic (F18)

____Red Parent Material (F21)

____Very Shallow Dark Surface (F22)

____ Other (Explain in Remarks)

Restrictive Layer (if observed):
Type: Gravel

Depth (inches): 6

Hydric Soil Present? Yes No X

Remarks:
Road Prism

HYDROLOGY

Wetland Hydrology Indicators:

Primary Indicators (minimum of one is required; check all that apply)

Secondary Indicators (minimum of two required)

___Surface Water (A1)

____High Water Table (A2)

___Saturation (A3)

___Water Marks (B1) (Nonriverine)
____Sediment Deposits (B2) (Nonriverine)
___ Drift Deposits (B3) (Nonriverine)
___Surface Soil Cracks (B6)

___Salt Crust (B11)

___ Biotic Crust (B12)

____Aquatic Invertebrates (B13)

____Hydrogen Sulfide Odor (C1)

____Oxidized Rhizospheres on Living Roots (C3)
___Presence of Reduced Iron (C4)

____Recent Iron Reduction in Tilled Soils (C6)

Inundation Visible on Aerial Imagery (B7) Thin Muck Surface (C7)

Water-Stained Leaves (B9)

Other (Explain in Remarks)

____Water Marks (B1) (Riverine)
___Sediment Deposits (B2) (Riverine)

____ Drift Deposits (B3) (Riverine)

___ Drainage Patterns (B10)

___ Dry-Season Water Table (C2)
___Crayfish Burrows (C8)

____Saturation Visible on Aerial Imagery (C9)
____Shallow Aquitard (D3)

___FAC-Neutral Test (D5)

Field Observations:

Surface Water Present? Yes
Water Table Present? Yes
Saturation Present? Yes

(includes capillary fringe)

No X Depth (inches):
No X Depth (inches):
No X Depth (inches):

Wetland Hydrology Present? Yes No X

Describe Recorded Data (stream gauge, monitoring well, aerial photos, previous inspections), if available:

Remarks:
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USDA-NRCS Lower Bear River Watershed Project

AGENCY DISCLOSURE NOTIFICATION

The public reporting burden for this collection of information, OMB Control Number 0710-0024, is estimated to average
30 minutes per response, including the timefor reviewing instructions, searching existing data sources, gathering and
maintaining the data needed, and completing and reviewing the collection of information. Send comments regarding the
burden estimate or burden reduction suggestions to the Department of Defense, Washington Headquarters Services,at
whs.mc-alex.esd.mbx.dd-dod-information-collections@mail.mil. Respondents should be aware that notwithstanding
any other provision of law, no person shall be subject to any penalty for failing to comply with a collection of information
if it does not display a currently valid OMB control number. PLEASE DO NOT RETURN YOUR REQUEST TO THE
ABOVE EMAIL.

PRIVACY ACT STATEMENT

Authorities: Rivers and Harbors Act, Section 10, 33 USC 403; Clean Water Act, Section 404, 33 USC 1344; Marine
Protection, Research, and Sanctuaries Act, Section 103, 33 USC 1413; Regulatory Programs of the Corps of
Engineers; Final Rule 33 CFR 320-332. Principal Purpose: Information provided on this form will be used in evaluating
the application for a permit. Routine Uses: This information may be shared with the Department of Justice and other
federal, state, and local government agencies, and the public and may be made available as part of a public notice as
required by Federal law. Submission of requested information is voluntary, however, if information is not provided the
permit application cannot be evaluated nor can a permit be issued. One set of original drawings or good reproducible
copies which show the location and character of the proposed activity must be attached to this application (see sample
drawings and/or instructions) and be submitted to the District Engineer having jurisdiction over the location of the
proposed activity. An application that is not completed in full will be returned. System of Record Notice (SORN). The
information received is entered into our permit tracking database and a SORN has been completed (SORN #A1145b)
and may be accessed at the following website: http://dpcld.defense.gov/Privacy/SORNsIndex/DOD-wide-SORN-Article-
View/Article/570115/a1145b-ce.aspx
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USDA-NRCS Lower Bear River Watershed Project

U.S. Army Corps of Engineers OMB Control #: 0710-0024, Exp: 9/30/2027
WETLAND DETERMINATION DATA SHEET - Arid West Region Requirement Control Symbol EXEMPT:

See ERDC/EL TR-08-28; the proponent agency is CECW-CO-R (Authority: AR 335-15, paragraph 5-2a)

Project/Site: Lower Bear River City/County: Box Elder Sampling Date:  8/28/2025

Applicant/Owner: Bear River Water Conservancy District State: uT Sampling Point: W4SP3

Investigator(s): Jason Lewis, Sydney Allen Section, Township, Range: S35, T11N, R4W

Landform (hillside, terrace, etc.): Depression Local relief (concave, convex, none): Concave Slope (%): 0

Subregion (LRR): LRR C Lat: 41.6635611°N Long: 112.2454867°W Datum: NAD 1983

Soil Map Unit Name: Pintailake-Eimarsh-Playas complex, 0 to 1 percent slopes NWI classification: None

Are climatic / hydrologic conditions on the site typical for this time of year? Yes X No (If no, explain in Remarks.)

Are Vegetation , Soil , or Hydrology significantly disturbed? Are “Normal Circumstances” present? Yes X No

Are Vegetation , Soil , or Hydrology naturally problematic?  (If needed, explain any answers in Remarks.)

SUMMARY OF FINDINGS - Attach site map showing sampling point locations, transects, important features, etc.

Hydrophytic Vegetation Present? Yes X No Is the Sampled Area
Hydric Soil Present? Yes X No within a Wetland? Yes X No
Wetland Hydrology Present? Yes X No
Remarks:
VEGETATION - Use scientific names of plants.
Absolute  Dominant Indicator

Tree Stratum (Plot size: ) % Cover  Species? Status Dominance Test worksheet:
1. Number of Dominant Species That
2. Are OBL, FACW, or FAC: 2 A
3. Total Number of Dominant Species
4 Across All Strata: 2 (B)

=Total Cover Percent of Dominant Species That
Sapling/Shrub Stratum (Plot size: ) Are OBL, FACW, or FAC: 100.0% (A/B)
1.
2. Prevalence Index worksheet:
3. Total % Cover of: Multiply by:
4. OBL species 0 x1= 0
5. FACW species 100 X2= 200

=Total Cover FAC species 0 x3= 0
Herb Stratum (Plot size: 5'x5' ) FACU species 0 x4 = 0
1. Distichlis spicata 80 Yes FACW UPL species 0 x5= 0
2. Juncus torreyi 20 Yes FACW Column Totals: 100 (A) 200 (B)
3. Prevalence Index = B/A = 2.00
4.
5. Hydrophytic Vegetation Indicators:
6. X Dominance Test is >50%
7. X Prevalence Index is 3.0’
8. Morphological Adaptations1 (Provide supporting

100 =Total Cover data in Remarks or on a separate sheet)

Woody Vine Stratum (Plot size: ) Problematic Hydrophytic Vegetation1 (Explain)
1. "Indicators of hydric soil and wetland hydrology must
2. be present, unless disturbed or problematic.

=Total Cover Hydrophytic

Vegetation
% Bare Ground in Herb Stratum % Cover of Biotic Crust Present? Yes X No
Remarks:
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USDA-NRCS

SOIL

Lower Bear River Watershed Project

Sampling Point:  W4SP3

Profile Description: (Describe to the depth needed to document the indicator or confirm the absence of indicators.)

Depth Matrix Redox Features

(inches) Color (moist) % Color (moist) % Type' Loc® Texture Remarks
0-5 10YR 5/2 100 Loamy/Clayey
5-14 10YR 5/1 100 Loamy/Clayey

1Type: C=Concentration, D=Depletion, RM=Reduced Matrix, CS=Covered or Coated Sand Grains.

2 ocation: PL=Pore Lining, M=Matrix.

Hydric Soil Indicators: (Applicable to all LRRs, unless otherwise noted.)

___Histosol (A1)

____Histic Epipedon (A2)
____Black Histic (A3)
____Hydrogen Sulfide (A4)

___ Stratified Layers (A5) (LRR C)
____1cm Muck (A9) (LRR D)
___Depleted Below Dark Surface (A11)
____Thick Dark Surface (A12)
____Iron Monosulfide (A18)
____Sandy Mucky Mineral (S1)

____Sandy Gleyed Matrix (S4)
____Sandy Redox (S5)
____Stripped Matrix (S6)
___Loamy Mucky Mineral (F1)
___Loamy Gleyed Matrix (F2)
_X_Depleted Matrix (F3)
___Redox Dark Surface (F6)
___Depleted Dark Surface (F7)
____Redox Depressions (F8)

%Indicators of hydrophytic vegetation and wetland hydrology must be present, unless disturbed or problematic.

Indicators for Problematic Hydric Soils®:
____1cm Muck (A9) (LRR C)

____2cm Muck (A10) (LRR B)
___Iron-Manganese Masses (F12) (LRR D)
____Reduced Vertic (F18)

____Red Parent Material (F21)

____Very Shallow Dark Surface (F22)

____ Other (Explain in Remarks)

Restrictive Layer (if observed):
Type:

Depth (inches):

Hydric Soil Present? Yes X No

Remarks:
Road Prism

HYDROLOGY

Wetland Hydrology Indicators:

Primary Indicators (minimum of one is required; check all that apply)

Secondary Indicators (minimum of two required)

_X_Surface Water (A1)

____High Water Table (A2)

_X_Saturation (A3)

___Water Marks (B1) (Nonriverine)
____Sediment Deposits (B2) (Nonriverine)
___ Drift Deposits (B3) (Nonriverine)
___Surface Soil Cracks (B6)

___Salt Crust (B11)

___ Biotic Crust (B12)

____Aquatic Invertebrates (B13)

____Hydrogen Sulfide Odor (C1)

____Oxidized Rhizospheres on Living Roots (C3)
___Presence of Reduced Iron (C4)

____Recent Iron Reduction in Tilled Soils (C6)

Inundation Visible on Aerial Imagery (B7) Thin Muck Surface (C7)

Water-Stained Leaves (B9)

Other (Explain in Remarks)

____Water Marks (B1) (Riverine)
___Sediment Deposits (B2) (Riverine)

____ Drift Deposits (B3) (Riverine)

___ Drainage Patterns (B10)

___ Dry-Season Water Table (C2)
___Crayfish Burrows (C8)

____Saturation Visible on Aerial Imagery (C9)
____Shallow Aquitard (D3)

_X_FAC-Neutral Test (D5)

Field Observations:

Surface Water Present? Yes X
Water Table Present? Yes
Saturation Present? Yes X

(includes capillary fringe)

No Depth (inches): 0
No X Depth (inches):
No Depth (inches): 0

Wetland Hydrology Present? Yes X No

Describe Recorded Data (stream gauge, monitoring well, aerial photos, previous inspections), if available:

Remarks:
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USDA-NRCS Lower Bear River Watershed Project

AGENCY DISCLOSURE NOTIFICATION

The public reporting burden for this collection of information, OMB Control Number 0710-0024, is estimated to average
30 minutes per response, including the timefor reviewing instructions, searching existing data sources, gathering and
maintaining the data needed, and completing and reviewing the collection of information. Send comments regarding the
burden estimate or burden reduction suggestions to the Department of Defense, Washington Headquarters Services,at
whs.mc-alex.esd.mbx.dd-dod-information-collections@mail.mil. Respondents should be aware that notwithstanding
any other provision of law, no person shall be subject to any penalty for failing to comply with a collection of information
if it does not display a currently valid OMB control number. PLEASE DO NOT RETURN YOUR REQUEST TO THE
ABOVE EMAIL.

PRIVACY ACT STATEMENT

Authorities: Rivers and Harbors Act, Section 10, 33 USC 403; Clean Water Act, Section 404, 33 USC 1344; Marine
Protection, Research, and Sanctuaries Act, Section 103, 33 USC 1413; Regulatory Programs of the Corps of
Engineers; Final Rule 33 CFR 320-332. Principal Purpose: Information provided on this form will be used in evaluating
the application for a permit. Routine Uses: This information may be shared with the Department of Justice and other
federal, state, and local government agencies, and the public and may be made available as part of a public notice as
required by Federal law. Submission of requested information is voluntary, however, if information is not provided the
permit application cannot be evaluated nor can a permit be issued. One set of original drawings or good reproducible
copies which show the location and character of the proposed activity must be attached to this application (see sample
drawings and/or instructions) and be submitted to the District Engineer having jurisdiction over the location of the
proposed activity. An application that is not completed in full will be returned. System of Record Notice (SORN). The
information received is entered into our permit tracking database and a SORN has been completed (SORN #A1145b)
and may be accessed at the following website: http://dpcld.defense.gov/Privacy/SORNsIndex/DOD-wide-SORN-Article-
View/Article/570115/a1145b-ce.aspx
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USDA-NRCS Lower Bear River Watershed Project

U.S. Army Corps of Engineers OMB Control #: 0710-0024, Exp: 9/30/2027
WETLAND DETERMINATION DATA SHEET - Arid West Region Requirement Control Symbol EXEMPT:

See ERDC/EL TR-08-28; the proponent agency is CECW-CO-R (Authority: AR 335-15, paragraph 5-2a)

Project/Site: Lower Bear River City/County: Box Elder Sampling Date:  8/28/2025

Applicant/Owner: Bear River Water Conservancy District State: uT Sampling Point: W4SP4

Investigator(s): Jason Lewis, Sydney Allen Section, Township, Range: S35, T11N, R4W

Landform (hillside, terrace, etc.): Depression Local relief (concave, convex, none): Concave Slope (%): 0

Subregion (LRR): LRR C Lat: 41.6635611°N Long: 112.2454867°W Datum: NAD 1983

Soil Map Unit Name: Pintailake-Eimarsh-Playas complex, 0 to 1 percent slopes NWI classification: None

Are climatic / hydrologic conditions on the site typical for this time of year? Yes X No (If no, explain in Remarks.)

Are Vegetation , Soil , or Hydrology significantly disturbed? Are “Normal Circumstances” present? Yes X No

Are Vegetation , Soil , or Hydrology naturally problematic?  (If needed, explain any answers in Remarks.)

SUMMARY OF FINDINGS - Attach site map showing sampling point locations, transects, important features, etc.

Hydrophytic Vegetation Present? Yes X No Is the Sampled Area
Hydric Soil Present? Yes No X within a Wetland? Yes No X
Wetland Hydrology Present? Yes No X
Remarks:
VEGETATION - Use scientific names of plants.
Absolute  Dominant Indicator

Tree Stratum (Plot size: ) % Cover  Species? Status Dominance Test worksheet:
1. Number of Dominant Species That
2. Are OBL, FACW, or FAC: 1A
3. Total Number of Dominant Species
4 Across All Strata: 1 (B)

=Total Cover Percent of Dominant Species That
Sapling/Shrub Stratum (Plot size: ) Are OBL, FACW, or FAC: 100.0% (A/B)
1.
2. Prevalence Index worksheet:
3. Total % Cover of: Multiply by:
4. OBL species 0 x1= 0
5. FACW species 100 X2= 200

=Total Cover FAC species 0 x3= 0
Herb Stratum (Plot size: 5'x5' ) FACU species 0 x4 = 0
1. Distichlis spicata 100 Yes FACW UPL species 0 x5= 0
2 Column Totals: 100 (A) 200 (B)
3 Prevalence Index = B/A = 2.00
4
5. Hydrophytic Vegetation Indicators:
6 X Dominance Test is >50%
7 Prevalence Index is <3.0°
8 Morphological Adaptations1 (Provide supporting

100 =Total Cover data in Remarks or on a separate sheet)

Woody Vine Stratum (Plot size: ) Problematic Hydrophytic Vegetation1 (Explain)
1. "Indicators of hydric soil and wetland hydrology must
2. be present, unless disturbed or problematic.

=Total Cover Hydrophytic

Vegetation
% Bare Ground in Herb Stratum % Cover of Biotic Crust Present? Yes X No
Remarks:
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USDA-NRCS

SOIL

Lower Bear River Watershed Project

Sampling Point:  W4SP4

Profile Description: (Describe to the depth needed to document the indicator or confirm the absence of indicators.)

Depth Matrix Redox Features
(inches) Color (moist) % Color (moist) % Type' Loc® Texture Remarks
0-14 10YR 5/2 100 Loamy/Clayey

1Type: C=Concentration, D=Depletion, RM=Reduced Matrix, CS=Covered or Coated Sand Grains.

2 ocation: PL=Pore Lining, M=Matrix.

Hydric Soil Indicators: (Applicable to all LRRs, unless otherwise noted.)

___Histosol (A1)

____Histic Epipedon (A2)
___Black Histic (A3)
____Hydrogen Sulfide (A4)
____Stratified Layers (A5) (LRR C)
____1cm Muck (A9) (LRR D)

Thick Dark Surface (A12)
Iron Monosulfide (A18)
Sandy Mucky Mineral (S1)

Depleted Below Dark Surface (A11)

____Sandy Gleyed Matrix (S4)
____Sandy Redox (S5)
____Stripped Matrix (S6)
___Loamy Mucky Mineral (F1)
____Loamy Gleyed Matrix (F2)
___Depleted Matrix (F3)
____Redox Dark Surface (F6)
____Depleted Dark Surface (F7)
____Redox Depressions (F8)

%Indicators of hydrophytic vegetation and wetland hydrology must be present, unless disturbed or problematic.

Indicators for Problematic Hydric Soils®:
____1cm Muck (A9) (LRR C)

____2cm Muck (A10) (LRR B)
____Iron-Manganese Masses (F12) (LRR D)
____Reduced Vertic (F18)

____Red Parent Material (F21)

___Very Shallow Dark Surface (F22)
____Other (Explain in Remarks)

Restrictive Layer (if observed):
Type:

Depth (inches):

Hydric Soil Present? Yes No X

Remarks:
Road Prism

HYDROLOGY

Wetland Hydrology Indicators:

Primary Indicators (minimum of one is required; check all that apply)

Secondary Indicators (minimum of two required)

Surface Water (A1)

High Water Table (A2)
Saturation (A3)

Surface Soil Cracks (B6)

Water-Stained Leaves (B9)

Water Marks (B1) (Nonriverine)
Sediment Deposits (B2) (Nonriverine)
Drift Deposits (B3) (Nonriverine)

Salt Crust (B11)
Biotic Crust (B12)
Aquatic Invertebrates (B13)

Other (Explain in Remarks)

____Hydrogen Sulfide Odor (C1)
___ Oxidized Rhizospheres on Living Roots (C3)
___Presence of Reduced Iron (C4)

Recent Iron Reduction in Tilled Soils (C6)
___Inundation Visible on Aerial Imagery (B7) ___ Thin Muck Surface (C7)

____Water Marks (B1) (Riverine)
____Sediment Deposits (B2) (Riverine)

___ Drift Deposits (B3) (Riverine)
____Drainage Patterns (B10)
____Dry-Season Water Table (C2)
____Crayfish Burrows (C8)

____Saturation Visible on Aerial Imagery (C9)
____Shallow Aquitard (D3)

_X_FAC-Neutral Test (D5)

Field Observations:

Surface Water Present? Yes
Water Table Present? Yes
Saturation Present? Yes

(includes capillary fringe)

No X Depth (inches):
No X Depth (inches):
No X Depth (inches):

Wetland Hydrology Present? Yes No X

Describe Recorded Data (stream gauge, monitoring well, aerial photos, previous inspections), if available:

Remarks:
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USDA-NRCS Lower Bear River Watershed Project

AGENCY DISCLOSURE NOTIFICATION

The public reporting burden for this collection of information, OMB Control Number 0710-0024, is estimated to average
30 minutes per response, including the timefor reviewing instructions, searching existing data sources, gathering and
maintaining the data needed, and completing and reviewing the collection of information. Send comments regarding the
burden estimate or burden reduction suggestions to the Department of Defense, Washington Headquarters Services,at
whs.mc-alex.esd.mbx.dd-dod-information-collections@mail.mil. Respondents should be aware that notwithstanding
any other provision of law, no person shall be subject to any penalty for failing to comply with a collection of information
if it does not display a currently valid OMB control number. PLEASE DO NOT RETURN YOUR REQUEST TO THE
ABOVE EMAIL.

PRIVACY ACT STATEMENT

Authorities: Rivers and Harbors Act, Section 10, 33 USC 403; Clean Water Act, Section 404, 33 USC 1344; Marine
Protection, Research, and Sanctuaries Act, Section 103, 33 USC 1413; Regulatory Programs of the Corps of
Engineers; Final Rule 33 CFR 320-332. Principal Purpose: Information provided on this form will be used in evaluating
the application for a permit. Routine Uses: This information may be shared with the Department of Justice and other
federal, state, and local government agencies, and the public and may be made available as part of a public notice as
required by Federal law. Submission of requested information is voluntary, however, if information is not provided the
permit application cannot be evaluated nor can a permit be issued. One set of original drawings or good reproducible
copies which show the location and character of the proposed activity must be attached to this application (see sample
drawings and/or instructions) and be submitted to the District Engineer having jurisdiction over the location of the
proposed activity. An application that is not completed in full will be returned. System of Record Notice (SORN). The
information received is entered into our permit tracking database and a SORN has been completed (SORN #A1145b)
and may be accessed at the following website: http://dpcld.defense.gov/Privacy/SORNsIndex/DOD-wide-SORN-Article-
View/Article/570115/a1145b-ce.aspx
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USDA-NRCS Lower Bear River Watershed Project

U.S. Army Corps of Engineers OMB Control #: 0710-0024, Exp: 9/30/2027
WETLAND DETERMINATION DATA SHEET - Arid West Region Requirement Control Symbol EXEMPT:

See ERDC/EL TR-08-28; the proponent agency is CECW-CO-R (Authority: AR 335-15, paragraph 5-2a)

Project/Site: Lower Bear River City/County: Box Elder Sampling Date:  8/28/2025

Applicant/Owner: Bear River Water Conservancy District State: uT Sampling Point: W5SP1

Investigator(s): Jaosn Lewis, Sydney Allen Section, Township, Range: S23, T11N, R3W

Landform (hillside, terrace, etc.): Terrace Local relief (concave, convex, none): none Slope (%): 0
Subregion (LRR): LRR C Lat: 41.6721583°N Long: 112.1537748°W Datum: NAD 1983

Soil Map Unit Name: Kirkham silt loam, 0 to 2 percent slopes NWI classification: none

Are climatic / hydrologic conditions on the site typical for this time of year? Yes X No (If no, explain in Remarks.)

Are Vegetation , Soil , or Hydrology significantly disturbed? Are “Normal Circumstances” present? Yes X No

Are Vegetation , Soil , or Hydrology naturally problematic?  (If needed, explain any answers in Remarks.)

SUMMARY OF FINDINGS - Attach site map showing sampling point locations, transects, important features, etc.

Hydrophytic Vegetation Present? Yes X No Is the Sampled Area
Hydric Soil Present? Yes X No within a Wetland? Yes X No
Wetland Hydrology Present? Yes X No
Remarks:
VEGETATION - Use scientific names of plants.
Absolute  Dominant Indicator

Tree Stratum (Plot size: ) % Cover  Species? Status Dominance Test worksheet:
1. Number of Dominant Species That
2. Are OBL, FACW, or FAC: 1 (A)
3. Total Number of Dominant Species
4 Across All Strata: 1 (B)

=Total Cover Percent of Dominant Species That
Sapling/Shrub Stratum (Plot size: ) Are OBL, FACW, or FAC: 100.0% (A/B)
1.
2. Prevalence Index worksheet:
3. Total % Cover of: Multiply by:
4. OBL species 5 x1= 5
5. FACW species 95 X2= 190

=Total Cover FAC species 0 x3= 0
Herb Stratum (Plot size: 5'x5' ) FACU species 0 x4 = 0
1. Juncus torreyi 95 Yes FACW UPL species 0 x5= 0
2. Schoenoplectus tabernaemontani 5 No OBL Column Totals: 100 (A) 195 (B)
3. Prevalence Index =B/A = 1.95
4.
5. Hydrophytic Vegetation Indicators:
6. X Dominance Test is >50%
7. X Prevalence Index is 3.0’
8. Morphological Adaptations1 (Provide supporting

100 =Total Cover data in Remarks or on a separate sheet)

Woody Vine Stratum (Plot size: ) Problematic Hydrophytic Vegetation1 (Explain)
1. "Indicators of hydric soil and wetland hydrology must
2. be present, unless disturbed or problematic.

=Total Cover Hydrophytic

Vegetation
% Bare Ground in Herb Stratum % Cover of Biotic Crust Present? Yes X No
Remarks:
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USDA-NRCS

SOIL

Lower Bear River Watershed Project

Sampling Point:  W5SP1

Profile Description: (Describe to the depth needed to document the indicator or confirm the absence of indicators.)

Depth Matrix Redox Features

(inches) Color (moist) % Color (moist) % Type' Loc® Texture Remarks
0-3 10YR 3/2 100 Loamy/Clayey
3-14 10YR 5/1 100 Loamy/Clayey

1Type: C=Concentration, D=Depletion, RM=Reduced Matrix, CS=Covered or Coated Sand Grains.

2 ocation: PL=Pore Lining, M=Matrix.

Hydric Soil Indicators: (Applicable to all LRRs, unless otherwise noted.)

___Histosol (A1)

____Histic Epipedon (A2)
____Black Histic (A3)
____Hydrogen Sulfide (A4)

___ Stratified Layers (A5) (LRR C)
____1cm Muck (A9) (LRR D)
_X_Depleted Below Dark Surface (A11)
____Thick Dark Surface (A12)
____Iron Monosulfide (A18)
____Sandy Mucky Mineral (S1)

____Sandy Gleyed Matrix (S4)
____Sandy Redox (S5)
____Stripped Matrix (S6)
___Loamy Mucky Mineral (F1)
___Loamy Gleyed Matrix (F2)
_X_Depleted Matrix (F3)
___Redox Dark Surface (F6)
___Depleted Dark Surface (F7)
____Redox Depressions (F8)

%Indicators of hydrophytic vegetation and wetland hydrology must be present, unless disturbed or problematic.

Indicators for Problematic Hydric Soils®:
____1cm Muck (A9) (LRR C)

____2cm Muck (A10) (LRR B)
___Iron-Manganese Masses (F12) (LRR D)
____Reduced Vertic (F18)

____Red Parent Material (F21)

____Very Shallow Dark Surface (F22)

____ Other (Explain in Remarks)

Restrictive Layer (if observed):
Type:

Depth (inches):

Hydric Soil Present? Yes X No

Remarks:

HYDROLOGY

Wetland Hydrology Indicators:

Primary Indicators (minimum of one is required; check all that apply)

Secondary Indicators (minimum of two required)

___Surface Water (A1)

____High Water Table (A2)

_X_Saturation (A3)

___Water Marks (B1) (Nonriverine)
____Sediment Deposits (B2) (Nonriverine)
___ Drift Deposits (B3) (Nonriverine)
___Surface Soil Cracks (B6)

___Salt Crust (B11)

___ Biotic Crust (B12)

____Aquatic Invertebrates (B13)

____Hydrogen Sulfide Odor (C1)

____Oxidized Rhizospheres on Living Roots (C3)
___Presence of Reduced Iron (C4)

____Recent Iron Reduction in Tilled Soils (C6)

Inundation Visible on Aerial Imagery (B7) Thin Muck Surface (C7)

Water-Stained Leaves (B9)

Other (Explain in Remarks)

____Water Marks (B1) (Riverine)
___Sediment Deposits (B2) (Riverine)

____ Drift Deposits (B3) (Riverine)

___ Drainage Patterns (B10)

___ Dry-Season Water Table (C2)
___Crayfish Burrows (C8)

____Saturation Visible on Aerial Imagery (C9)
____Shallow Aquitard (D3)

_X_FAC-Neutral Test (D5)

Field Observations:

Surface Water Present? Yes
Water Table Present? Yes
Saturation Present? Yes X

(includes capillary fringe)

No X Depth (inches):
No X Depth (inches):
No Depth (inches): 3

Wetland Hydrology Present? Yes X No

Describe Recorded Data (stream gauge, monitoring well, aerial photos, previous inspections), if available:

Remarks:
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USDA-NRCS Lower Bear River Watershed Project

AGENCY DISCLOSURE NOTIFICATION

The public reporting burden for this collection of information, OMB Control Number 0710-0024, is estimated to average
30 minutes per response, including the timefor reviewing instructions, searching existing data sources, gathering and
maintaining the data needed, and completing and reviewing the collection of information. Send comments regarding the
burden estimate or burden reduction suggestions to the Department of Defense, Washington Headquarters Services,at
whs.mc-alex.esd.mbx.dd-dod-information-collections@mail.mil. Respondents should be aware that notwithstanding
any other provision of law, no person shall be subject to any penalty for failing to comply with a collection of information
if it does not display a currently valid OMB control number. PLEASE DO NOT RETURN YOUR REQUEST TO THE
ABOVE EMAIL.

PRIVACY ACT STATEMENT

Authorities: Rivers and Harbors Act, Section 10, 33 USC 403; Clean Water Act, Section 404, 33 USC 1344; Marine
Protection, Research, and Sanctuaries Act, Section 103, 33 USC 1413; Regulatory Programs of the Corps of
Engineers; Final Rule 33 CFR 320-332. Principal Purpose: Information provided on this form will be used in evaluating
the application for a permit. Routine Uses: This information may be shared with the Department of Justice and other
federal, state, and local government agencies, and the public and may be made available as part of a public notice as
required by Federal law. Submission of requested information is voluntary, however, if information is not provided the
permit application cannot be evaluated nor can a permit be issued. One set of original drawings or good reproducible
copies which show the location and character of the proposed activity must be attached to this application (see sample
drawings and/or instructions) and be submitted to the District Engineer having jurisdiction over the location of the
proposed activity. An application that is not completed in full will be returned. System of Record Notice (SORN). The
information received is entered into our permit tracking database and a SORN has been completed (SORN #A1145b)
and may be accessed at the following website: http://dpcld.defense.gov/Privacy/SORNsIndex/DOD-wide-SORN-Article-
View/Article/570115/a1145b-ce.aspx
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USDA-NRCS Lower Bear River Watershed Project

U.S. Army Corps of Engineers OMB Control #: 0710-0024, Exp: 9/30/2027
WETLAND DETERMINATION DATA SHEET - Arid West Region Requirement Control Symbol EXEMPT:
See ERDC/EL TR-08-28; the proponent agency is CECW-CO-R (Authority: AR 335-15, paragraph 5-2a)

Project/Site: Lower Bear River City/County: Box Elder Sampling Date:  8/28/2025
Applicant/Owner: Bear River Water Conservancy District State: uT Sampling Point: W5SP2

Investigator(s): Jaosn Lewis, Sydney Allen Section, Township, Range: S23, T11N, R3W

Landform (hillside, terrace, etc.): Hillslope Local relief (concave, convex, none): none Slope (%): 5

Subregion (LRR): LRR C Lat: 41.6721215°N Long: 112.1537673°W Datum: NAD 1983

Soil Map Unit Name: Kirkham silt loam, 0 to 2 percent slopes NWI classification: none

Are climatic / hydrologic conditions on the site typical for this time of year? Yes X No (If no, explain in Remarks.)

Are Vegetation , Soil , or Hydrology significantly disturbed? Are “Normal Circumstances” present? Yes X No

Are Vegetation , Soil , or Hydrology naturally problematic?  (If needed, explain any answers in Remarks.)

SUMMARY OF FINDINGS - Attach site map showing sampling point locations, transects, important features, etc.

Hydrophytic Vegetation Present? Yes No X Is the Sampled Area

Hydric Soil Present? Yes No X within a Wetland? Yes No X
Wetland Hydrology Present? Yes X No

Remarks:

VEGETATION - Use scientific names of plants.

Absolute  Dominant Indicator

Tree Stratum (Plot size: ) % Cover  Species? Status Dominance Test worksheet:
1. Number of Dominant Species That
2 Are OBL, FACW, or FAC: 0 (A)
3. Total Number of Dominant Species
4 Across All Strata: 2 (B)

___ =Total Cover Percent of Dominant Species That
Sapling/Shrub Stratum (Plot size: ) Are OBL, FACW, or FAC: 0.0% (A/B)
1.
2. Prevalence Index worksheet:
3. Total % Cover of: Multiply by:
4. OBL species 0 x1= 0
5. FACW species 0 X2= 0

=Total Cover FAC species 0 x3= 0
Herb Stratum (Plot size: 5'x5' ) FACU species 30 x4 = 120
1. Lepidium perfoliatum 15 Yes FACU UPL species 0 x5= 0
2. Cirsium arvense 15 Yes FACU Column Totals: 30 (A) 120 (B)
3. Prevalence Index = B/A = 4.00
4.
5. Hydrophytic Vegetation Indicators:
6. Dominance Test is >50%
7. Prevalence Index is <3.0°
8. Morphological Adaptations1 (Provide supporting
30 =Total Cover data in Remarks or on a separate sheet)
Woody Vine Stratum (Plot size: ) Problematic Hydrophytic Vegetation1 (Explain)
1. "Indicators of hydric soil and wetland hydrology must
2. be present, unless disturbed or problematic.
=Total Cover Hydrophytic
Vegetation
% Bare Ground in Herb Stratum 70 % Cover of Biotic Crust Present? Yes No X
Remarks:
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USDA-NRCS

SOIL

Lower Bear River Watershed Project

Sampling Point:  W5SP2

Profile Description: (Describe to the depth needed to document the indicator or confirm the absence of indicators.)

Depth Matrix Redox Features
(inches) Color (moist) % Color (moist) % Type' Loc® Texture Remarks
0-4 10YR 3/3 100 Loamy/Clayey Shovel Refusal at 4"

1Type: C=Concentration, D=Depletion, RM=Reduced Matrix, CS=Covered or Coated Sand Grains.

2 ocation: PL=Pore Lining, M=Matrix.

Hydric Soil Indicators: (Applicable to all LRRs, unless otherwise noted.)

___Histosol (A1)

____Histic Epipedon (A2)
____Black Histic (A3)
____Hydrogen Sulfide (A4)

___ Stratified Layers (A5) (LRR C)
____1cm Muck (A9) (LRR D)
___Depleted Below Dark Surface (A11)
____Thick Dark Surface (A12)
____Iron Monosulfide (A18)
____Sandy Mucky Mineral (S1)

____Sandy Gleyed Matrix (S4)
____Sandy Redox (S5)
____Stripped Matrix (S6)
___Loamy Mucky Mineral (F1)
___Loamy Gleyed Matrix (F2)
___Depleted Matrix (F3)
___Redox Dark Surface (F6)
___Depleted Dark Surface (F7)
____Redox Depressions (F8)

%Indicators of hydrophytic vegetation and wetland hydrology must be present, unless disturbed or problematic.

Indicators for Problematic Hydric Soils®:
____1cm Muck (A9) (LRR C)

____2cm Muck (A10) (LRR B)
___Iron-Manganese Masses (F12) (LRR D)
____Reduced Vertic (F18)

____Red Parent Material (F21)

____Very Shallow Dark Surface (F22)

____ Other (Explain in Remarks)

Restrictive Layer (if observed):

Type: Gravel/Rock
Depth (inches): 4 Hydric Soil Present? Yes No X
Remarks:
HYDROLOGY

Wetland Hydrology Indicators:

Primary Indicators (minimum of one is required; check all that apply)

Secondary Indicators (minimum of two required)

___Surface Water (A1)

____High Water Table (A2)

___Saturation (A3)

___Water Marks (B1) (Nonriverine)
____Sediment Deposits (B2) (Nonriverine)
___ Drift Deposits (B3) (Nonriverine)
___Surface Soil Cracks (B6)

___Salt Crust (B11)

___ Biotic Crust (B12)

____Aquatic Invertebrates (B13)

____Hydrogen Sulfide Odor (C1)

____Oxidized Rhizospheres on Living Roots (C3)
___Presence of Reduced Iron (C4)

____Recent Iron Reduction in Tilled Soils (C6)

Inundation Visible on Aerial Imagery (B7) Thin Muck Surface (C7)

Water-Stained Leaves (B9)

Other (Explain in Remarks)

____Water Marks (B1) (Riverine)
___Sediment Deposits (B2) (Riverine)

____ Drift Deposits (B3) (Riverine)

___ Drainage Patterns (B10)

___ Dry-Season Water Table (C2)
___Crayfish Burrows (C8)

____Saturation Visible on Aerial Imagery (C9)
____Shallow Aquitard (D3)

___FAC-Neutral Test (D5)

Field Observations:

Surface Water Present? Yes
Water Table Present? Yes
Saturation Present? Yes

(includes capillary fringe)

No X Depth (inches):
No X Depth (inches):
No X Depth (inches):

Wetland Hydrology Present? Yes No X

Describe Recorded Data (stream gauge, monitoring well, aerial photos, previous inspections), if available:

Remarks:
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USDA-NRCS Lower Bear River Watershed Project

AGENCY DISCLOSURE NOTIFICATION

The public reporting burden for this collection of information, OMB Control Number 0710-0024, is estimated to average
30 minutes per response, including the timefor reviewing instructions, searching existing data sources, gathering and
maintaining the data needed, and completing and reviewing the collection of information. Send comments regarding the
burden estimate or burden reduction suggestions to the Department of Defense, Washington Headquarters Services,at
whs.mc-alex.esd.mbx.dd-dod-information-collections@mail.mil. Respondents should be aware that notwithstanding
any other provision of law, no person shall be subject to any penalty for failing to comply with a collection of information
if it does not display a currently valid OMB control number. PLEASE DO NOT RETURN YOUR REQUEST TO THE
ABOVE EMAIL.

PRIVACY ACT STATEMENT

Authorities: Rivers and Harbors Act, Section 10, 33 USC 403; Clean Water Act, Section 404, 33 USC 1344; Marine
Protection, Research, and Sanctuaries Act, Section 103, 33 USC 1413; Regulatory Programs of the Corps of
Engineers; Final Rule 33 CFR 320-332. Principal Purpose: Information provided on this form will be used in evaluating
the application for a permit. Routine Uses: This information may be shared with the Department of Justice and other
federal, state, and local government agencies, and the public and may be made available as part of a public notice as
required by Federal law. Submission of requested information is voluntary, however, if information is not provided the
permit application cannot be evaluated nor can a permit be issued. One set of original drawings or good reproducible
copies which show the location and character of the proposed activity must be attached to this application (see sample
drawings and/or instructions) and be submitted to the District Engineer having jurisdiction over the location of the
proposed activity. An application that is not completed in full will be returned. System of Record Notice (SORN). The
information received is entered into our permit tracking database and a SORN has been completed (SORN #A1145b)
and may be accessed at the following website: http://dpcld.defense.gov/Privacy/SORNsIndex/DOD-wide-SORN-Article-
View/Article/570115/a1145b-ce.aspx
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USDA-NRCS Lower Bear River Watershed Project

U.S. Army Corps of Engineers OMB Control #: 0710-0024, Exp: 9/30/2027
WETLAND DETERMINATION DATA SHEET - Arid West Region Requirement Control Symbol EXEMPT:
See ERDC/EL TR-08-28; the proponent agency is CECW-CO-R (Authority: AR 335-15, paragraph 5-2a)

Project/Site: Lower Bear River City/County: Box Elder Sampling Date:  8/28/2025

Applicant/Owner: Bear River Water Conservancy District State: uT Sampling Point: W6SP1

Investigator(s): Jason Lewis, Sydney Allen Section, Township, Range: S26, T11N, R3W

Landform (hillside, terrace, etc.): Depression Local relief (concave, convex, none): concave Slope (%): 0
Subregion (LRR): LRR C Lat: 41.6654898°N Long: 112.1539253°W Datum: NAD 1983

Soil Map Unit Name: Pintailake-Eimarsh-Playas complex, 0 to 1 percent slopes NWI classification: PEM1C

Are climatic / hydrologic conditions on the site typical for this time of year? Yes X No (If no, explain in Remarks.)

Are Vegetation , Soil , or Hydrology significantly disturbed? Are “Normal Circumstances” present? Yes X No

Are Vegetation , Soil , or Hydrology naturally problematic?  (If needed, explain any answers in Remarks.)

SUMMARY OF FINDINGS - Attach site map showing sampling point locations, transects, important features, etc.

Hydrophytic Vegetation Present? Yes X No Is the Sampled Area
Hydric Soil Present? Yes X No within a Wetland? Yes X No
Wetland Hydrology Present? Yes X No
Remarks:
VEGETATION - Use scientific names of plants.
Absolute  Dominant Indicator

Tree Stratum (Plot size: ) % Cover  Species? Status Dominance Test worksheet:
1. Number of Dominant Species That
2. Are OBL, FACW, or FAC: 2 (A)
3. Total Number of Dominant Species
4 Across All Strata: 2 (B)

=Total Cover Percent of Dominant Species That
Sapling/Shrub Stratum (Plot size: ) Are OBL, FACW, or FAC: 100.0% (A/B)
1.
2. Prevalence Index worksheet:
3. Total % Cover of: Multiply by:
4. OBL species 100 x1= 100
5. FACW species 0 X2= 0

=Total Cover FAC species 0 x3= 0
Herb Stratum (Plot size: 5'x5' ) FACU species 0 x4 = 0
1. Typha latifolia 70 Yes OBL UPL species 0 x5= 0
2. Schoenoplectus tabernaemontani 30 Yes OBL Column Totals: 100 (A) 100 (B)
3. Prevalence Index =B/A = 1.00
4.
5. Hydrophytic Vegetation Indicators:
6. X Dominance Test is >50%
7. X Prevalence Index is 3.0’
8. Morphological Adaptations1 (Provide supporting

100 =Total Cover data in Remarks or on a separate sheet)

Woody Vine Stratum (Plot size: ) Problematic Hydrophytic Vegetation1 (Explain)
1. "Indicators of hydric soil and wetland hydrology must
2. be present, unless disturbed or problematic.

=Total Cover Hydrophytic

Vegetation
% Bare Ground in Herb Stratum 5 % Cover of Biotic Crust Present? Yes X No
Remarks:
ENG FORM 6116-1, SEP 2024 Arid West — Version 2.0

Appendix E E-249 March 2026



USDA-NRCS Lower Bear River Watershed Project

SOIL Sampling Point:  W6SP1
Profile Description: (Describe to the depth needed to document the indicator or confirm the absence of indicators.)
Depth Matrix Redox Features
(inches) Color (moist) % Color (moist) % Type' Loc® Texture Remarks
0-8 10YR 3/3 90 2.5YR 5/8 10 C M Loamy/Clayey Prominent redox concentrations

1Type: C=Concentration, D=Depletion, RM=Reduced Matrix, CS=Covered or Coated Sand Grains. 2 ocation: PL=Pore Lining, M=Matrix.

Hydric Soil Indicators: (Applicable to all LRRs, unless otherwise noted.) Indicators for Problematic Hydric Soils®:
___Histosol (A1) ____Sandy Gleyed Matrix (S4) ____1cm Muck (A9) (LRR C)

____Histic Epipedon (A2) ____Sandy Redox (S5) ____2cm Muck (A10) (LRR B)

____Black Histic (A3) ____Stripped Matrix (S6) ____Iron-Manganese Masses (F12) (LRR D)
_X_Hydrogen Sulfide (A4) ___Loamy Mucky Mineral (F1) ____Reduced Vertic (F18)

____Stratified Layers (A5) (LRR C) ___Loamy Gleyed Matrix (F2) ___Red Parent Material (F21)

____1cm Muck (A9) (LRR D) ___Depleted Matrix (F3) ___Very Shallow Dark Surface (F22)
___Depleted Below Dark Surface (A11) ___Redox Dark Surface (F6) ___ Other (Explain in Remarks)

____Thick Dark Surface (A12) ___Depleted Dark Surface (F7)

____Iron Monosulfide (A18) ____Redox Depressions (F8)

Sandy Mucky Mineral (S1) %Indicators of hydrophytic vegetation and wetland hydrology must be present, unless disturbed or problematic.

Restrictive Layer (if observed):
Type: Rock
Depth (inches): 8 Hydric Soil Present? Yes X No_

Remarks:
HYDROLOGY

Wetland Hydrology Indicators:

Primary Indicators (minimum of one is required; check all that apply) Secondary Indicators (minimum of two required)
___Surface Water (A1) ____SaltCrust (B11) ____Water Marks (B1) (Riverine)

____High Water Table (A2) ___Biotic Crust (B12) ____Sediment Deposits (B2) (Riverine)
_X_Saturation (A3) ____Aquatic Invertebrates (B13) ____ Drift Deposits (B3) (Riverine)

____Water Marks (B1) (Nonriverine) _X_Hydrogen Sulfide Odor (C1) ____Drainage Patterns (B10)

____Sediment Deposits (B2) (Nonriverine) ____Oxidized Rhizospheres on Living Roots (C3) ~__ Dry-Season Water Table (C2)

___ Drift Deposits (B3) (Nonriverine) ___Presence of Reduced Iron (C4) ____Crayfish Burrows (C8)

____Surface Soil Cracks (B6) ____Recent Iron Reduction in Tilled Soils (C6) ____Saturation Visible on Aerial Imagery (C9)
- Inundation Visible on Aerial Imagery (B7) _Thin Muck Surface (C7) _Shallow Aquitard (D3)

____Water-Stained Leaves (B9) ___ Other (Explain in Remarks) _X_FAC-Neutral Test (D5)

Field Observations:

Surface Water Present? Yes No X Depth (inches):

Water Table Present? Yes_ NOL Depth (inches):

Saturation Present? Yes X No Depth (inches): 0 Wetland Hydrology Present? Yes X No

(includes capillary fringe)
Describe Recorded Data (stream gauge, monitoring well, aerial photos, previous inspections), if available:

Remarks:
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AGENCY DISCLOSURE NOTIFICATION

The public reporting burden for this collection of information, OMB Control Number 0710-0024, is estimated to average
30 minutes per response, including the timefor reviewing instructions, searching existing data sources, gathering and
maintaining the data needed, and completing and reviewing the collection of information. Send comments regarding the
burden estimate or burden reduction suggestions to the Department of Defense, Washington Headquarters Services,at
whs.mc-alex.esd.mbx.dd-dod-information-collections@mail.mil. Respondents should be aware that notwithstanding
any other provision of law, no person shall be subject to any penalty for failing to comply with a collection of information
if it does not display a currently valid OMB control number. PLEASE DO NOT RETURN YOUR REQUEST TO THE
ABOVE EMAIL.

PRIVACY ACT STATEMENT

Authorities: Rivers and Harbors Act, Section 10, 33 USC 403; Clean Water Act, Section 404, 33 USC 1344; Marine
Protection, Research, and Sanctuaries Act, Section 103, 33 USC 1413; Regulatory Programs of the Corps of
Engineers; Final Rule 33 CFR 320-332. Principal Purpose: Information provided on this form will be used in evaluating
the application for a permit. Routine Uses: This information may be shared with the Department of Justice and other
federal, state, and local government agencies, and the public and may be made available as part of a public notice as
required by Federal law. Submission of requested information is voluntary, however, if information is not provided the
permit application cannot be evaluated nor can a permit be issued. One set of original drawings or good reproducible
copies which show the location and character of the proposed activity must be attached to this application (see sample
drawings and/or instructions) and be submitted to the District Engineer having jurisdiction over the location of the
proposed activity. An application that is not completed in full will be returned. System of Record Notice (SORN). The
information received is entered into our permit tracking database and a SORN has been completed (SORN #A1145b)
and may be accessed at the following website: http://dpcld.defense.gov/Privacy/SORNsIndex/DOD-wide-SORN-Article-
View/Article/570115/a1145b-ce.aspx
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U.S. Army Corps of Engineers OMB Control #: 0710-0024, Exp: 9/30/2027
WETLAND DETERMINATION DATA SHEET - Arid West Region Requirement Control Symbol EXEMPT:
See ERDC/EL TR-08-28; the proponent agency is CECW-CO-R (Authority: AR 335-15, paragraph 5-2a)

Project/Site: Lower Bear River City/County: Box Elder Sampling Date:  8/28/2025

Applicant/Owner: Bear River Water Conservancy District State: uT Sampling Point: W6SP2

Investigator(s): Jason Lewis, Sydney Allen Section, Township, Range: S26, T11N, R3W

Landform (hillside, terrace, etc.): hillslope Local relief (concave, convex, none):  convex Slope (%): 3
Subregion (LRR): LRR C Lat: 41.6655673°N Long: 112.1538900°W Datum: NAD 1983

Soil Map Unit Name: Pintailake-Eimarsh-Playas complex, 0 to 1 percent slopes NWI classification: PEM1C

Are climatic / hydrologic conditions on the site typical for this time of year? Yes X No (If no, explain in Remarks.)

Are Vegetation , Soil , or Hydrology significantly disturbed? Are “Normal Circumstances” present? Yes X No

Are Vegetation , Soil , or Hydrology naturally problematic?  (If needed, explain any answers in Remarks.)

SUMMARY OF FINDINGS - Attach site map showing sampling point locations, transects, important features, etc.

Hydrophytic Vegetation Present? Yes No X Is the Sampled Area
Hydric Soil Present? Yes No X within a Wetland? Yes No X
Wetland Hydrology Present? Yes No X
Remarks:
VEGETATION - Use scientific names of plants.
Absolute  Dominant Indicator

Tree Stratum (Plot size: ) % Cover  Species? Status Dominance Test worksheet:
1. Number of Dominant Species That
2. Are OBL, FACW, or FAC: 0 (A)
3. Total Number of Dominant Species
4 Across All Strata: 1 (B)

=Total Cover Percent of Dominant Species That
Sapling/Shrub Stratum (Plot size: ) Are OBL, FACW, or FAC: 0.0% (A/B)
1.
2. Prevalence Index worksheet:
3. Total % Cover of: Multiply by:
4. OBL species 0 x1= 0
5. FACW species 0 X2= 0

=Total Cover FAC species 0 x3= 0
Herb Stratum (Plot size: 5'x5' ) FACU species 0 x4 = 0
1. Bromus tectorum 80 Yes UPL UPL species 80 x5= 400
2 Column Totals: 80 (A) 400 (B)
3 Prevalence Index = B/A = 5.00
4
5. Hydrophytic Vegetation Indicators:
6 Dominance Test is >50%
7 Prevalence Index is <3.0°
8 Morphological Adaptations1 (Provide supporting

80 =Total Cover data in Remarks or on a separate sheet)

Woody Vine Stratum (Plot size: ) Problematic Hydrophytic Vegetation1 (Explain)
1. "Indicators of hydric soil and wetland hydrology must
2. be present, unless disturbed or problematic.

=Total Cover Hydrophytic

Vegetation
% Bare Ground in Herb Stratum 20 % Cover of Biotic Crust Present? Yes No X
Remarks:
ENG FORM 6116-1, SEP 2024 Arid West — Version 2.0
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SOIL

Lower Bear River Watershed Project

Sampling Point:  W6SP2

Profile Description: (Describe to the depth needed to document the indicator or confirm the absence of indicators.)

Depth Matrix Redox Features
(inches) Color (moist) % Color (moist) % Type' Loc® Texture Remarks
0-14 10YR 4/2 100 Loamy/Clayey

1Type: C=Concentration, D=Depletion, RM=Reduced Matrix, CS=Covered or Coated Sand Grains.

2 ocation: PL=Pore Lining, M=Matrix.

Hydric Soil Indicators: (Applicable to all LRRs, unless otherwise noted.)

Indicators for Problematic Hydric Soils®:

___Histosol (A1)

____Histic Epipedon (A2)
___Black Histic (A3)
____Hydrogen Sulfide (A4)
____Stratified Layers (A5) (LRR C)
____1cm Muck (A9) (LRR D)
___Depleted Below Dark Surface (A11)
____Thick Dark Surface (A12)
____lron Monosulfide (A18)
____Sandy Mucky Mineral (S1)

____Sandy Gleyed Matrix (S4)
____Sandy Redox (S5)
____Stripped Matrix (S6)
___Loamy Mucky Mineral (F1)
____Loamy Gleyed Matrix (F2)
___Depleted Matrix (F3)
____Redox Dark Surface (F6)
____Depleted Dark Surface (F7)
____Redox Depressions (F8)

%Indicators of hydrophytic vegetation and wetland hydrology must be present, unless disturbed or problematic.

____1cm Muck (A9) (LRR C)

____2cm Muck (A10) (LRR B)
____Iron-Manganese Masses (F12) (LRR D)
____Reduced Vertic (F18)

____Red Parent Material (F21)

___Very Shallow Dark Surface (F22)
____Other (Explain in Remarks)

Restrictive Layer (if observed):
Type:

Depth (inches):

Hydric Soil Present? Yes No X

Remarks:

HYDROLOGY

Wetland Hydrology Indicators:

Primary Indicators (minimum of one is required; check all that apply)

Secondary Indicators (minimum of two required)

___Surface Water (A1) ____SaltCrust (B11)

____High Water Table (A2) ___Biotic Crust (B12)
____Saturation (A3) ____Aquatic Invertebrates (B13)
___Water Marks (B1) (Nonriverine) ____Hydrogen Sulfide Odor (C1)
____Sediment Deposits (B2) (Nonriverine)
___ Drift Deposits (B3) (Nonriverine)

Surface Soil Cracks (B6)

Presence of Reduced Iron (C4)

Inundation Visible on Aerial Imagery (B7) Thin Muck Surface (C7)
Water-Stained Leaves (B9) Other (Explain in Remarks)

Oxidized Rhizospheres on Living Roots (C3)

Recent Iron Reduction in Tilled Soils (C6)

____Water Marks (B1) (Riverine)
____Sediment Deposits (B2) (Riverine)

___ Drift Deposits (B3) (Riverine)
____Drainage Patterns (B10)
____Dry-Season Water Table (C2)
____Crayfish Burrows (C8)

____Saturation Visible on Aerial Imagery (C9)
____Shallow Aquitard (D3)

____ FAC-Neutral Test (D5)

Field Observations:

Surface Water Present? Yes No X Depth (inches):
Water Table Present? Yes No X Depth (inches):
Saturation Present? Yes No X Depth (inches):

(includes capillary fringe)

Yes No X

Wetland Hydrology Present?

Describe Recorded Data (stream gauge, monitoring well, aerial photos, previous inspections), if available:

Remarks:
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AGENCY DISCLOSURE NOTIFICATION

The public reporting burden for this collection of information, OMB Control Number 0710-0024, is estimated to average
30 minutes per response, including the timefor reviewing instructions, searching existing data sources, gathering and
maintaining the data needed, and completing and reviewing the collection of information. Send comments regarding the
burden estimate or burden reduction suggestions to the Department of Defense, Washington Headquarters Services,at
whs.mc-alex.esd.mbx.dd-dod-information-collections@mail.mil. Respondents should be aware that notwithstanding
any other provision of law, no person shall be subject to any penalty for failing to comply with a collection of information
if it does not display a currently valid OMB control number. PLEASE DO NOT RETURN YOUR REQUEST TO THE
ABOVE EMAIL.

PRIVACY ACT STATEMENT

Authorities: Rivers and Harbors Act, Section 10, 33 USC 403; Clean Water Act, Section 404, 33 USC 1344; Marine
Protection, Research, and Sanctuaries Act, Section 103, 33 USC 1413; Regulatory Programs of the Corps of
Engineers; Final Rule 33 CFR 320-332. Principal Purpose: Information provided on this form will be used in evaluating
the application for a permit. Routine Uses: This information may be shared with the Department of Justice and other
federal, state, and local government agencies, and the public and may be made available as part of a public notice as
required by Federal law. Submission of requested information is voluntary, however, if information is not provided the
permit application cannot be evaluated nor can a permit be issued. One set of original drawings or good reproducible
copies which show the location and character of the proposed activity must be attached to this application (see sample
drawings and/or instructions) and be submitted to the District Engineer having jurisdiction over the location of the
proposed activity. An application that is not completed in full will be returned. System of Record Notice (SORN). The
information received is entered into our permit tracking database and a SORN has been completed (SORN #A1145b)
and may be accessed at the following website: http://dpcld.defense.gov/Privacy/SORNsIndex/DOD-wide-SORN-Article-
View/Article/570115/a1145b-ce.aspx
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Biological Assessment (BA)
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Biological Assessment for the
Lower Bear River Watershed Plan

Box Elder County, Utah

Prepared for:

Bear River Water Conservancy District and NRCS

Prepared by:

Becky Hendricks Miller, Environmental Specialist and Biologist

1047 South 100
West Logan, UT 84321

June 2025
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1 Introduction

The following Biological Assessment (BA) has been prepared for the Lower Bear River Watershed Project
(Proposed Action) located in Box Elder County, Utah. This BA was prepared on behalf of the Bear River
Water Conservancy District by J-U-B ENGINEERS, Inc. (J-U-B), for the U.S. Department of Agriculture’s
Natural Resources Conservation Service (USDA NRCS). The purpose of this BA is to provide technical
information and to review the potential impact area (Action Area) of the Proposed Action in sufficient
detail to determine to what extent the Proposed Action may affect federally threatened and
endangered species; species proposed for listing; and designated and proposed critical habitat.. This BA
is prepared in accordance with 50 CFR 402 and legal requirements found in Section 7(a)(2) of the
Endangered Species Act (ESA) (16 U.S.C. 1536(c)). The location, action, Best Management Practices
(BMPs), and Conservation Measures for the Proposed Action are detailed in subsequent sections.

2 Proposed Action

The Proposed Action would improve agricultural water supply and delivery, and flood prevention within
the Action Area. The specific objectives of the Proposed Action are:

e To provide a reliable water supply for agricultural water users;

e To develop a secondary water system for growing communities with limited water resources;
and,

e To support and enhance important wildlife habitat and recreational opportunities.

Specific project actions will occur across the project area and are detailed in the following sections.

2.1 Agricultural Water Management Activities
0 BRCC Canyon Canal Improvements.
=  BRCC would construct a box culvert along the Hammond Canal at five key
locations based on geotechnical study, ending after the canal bends out of the
canyon. A box culvert would be constructed through the Camp Fife area and
along one other key location on the West Main Canal. These improvements
would decrease the likelihood of landslides and canal failures.
0 BRCC Red Flume Proposed Replacement
= The existing Red Flume, which spans 300 ft over the Malad River, is
deteriorating and would be replaced.
0 Tremonton Proposed Pressure Irrigation Improvements
= A new pressure irrigation distribution system and two equalization ponds would
be constructed. Approximately 23,200 ft of 6-inch pipe and 8,000 ft of 10-inch
pipe would be installed. Two pumping stations would be upgraded, and two
equalization storage facilities and a pressure reducing station would be
constructed. This action would reduce cost of water for outdoor use and reduce
the demand on culinary water. Additionally, it will increase the efficient and
effective use of irrigation water use.
O Bear River City Pressure Irrigation Improvements
= Asecondary water system would be developed. This would include piping the
existing transmission canal, building an equalization storage pond, installing a
pumping station, and installing a pipe network to deliver the water to each
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resident. The proposed canal piping includes 15,700 ft of 48-inch HDPE pipe,
2,800 ft of 36-inch HDPE pipe, 400 ft of 18-inch HDPE pipe, and 70 ft of 15-inch
HDPE pipe. The existing agricultural turnouts would be maintained.

= The equalization storage would have a volume of 1.7 ac-ft. The pump station
would provide 1,800 gallons per minute with 120 ft of head. The pressurized
network would consist of 36,750 ft of 4-inch PVC pipe, 5,300 ft of 6-inch PVC
pipe, 3,800 ft of 8-inch PVC pipe, 2,300 ft of 10-inch PVC pipe, and 400 ft of 12-
inch PVC pipe. This system would reduce the demand on culinary water, reduce
the cost of water for outdoor use, and increase the reliability of agricultural
water delivery.

0 Elwood Highland Ditch Piping

= The existing concrete lined canal would be piped. Approximately 16,600 ft of 36-
inch HDPE pipe and 1,800 800 ft of 18-inch HDPE pipe would be installed. The
existing agricultural turnouts would be maintained. Two flow measurement
devices would also be installed to replace the existing measurement devices.
This action would improve water delivery to agricultural users and businesses,
reduce flooding of homes, and improve safety by enclosing the ditch. The
improved system would also reduce water loss.

0 Central Canal Company Piping Improvements

= The existing concrete lined canal would be replaced with pipe to improve
reliability and delivery to agricultural users. There are a few sections of existing
pipe that would not be replaced. The piping project would improve delivery to
users, improve safety, and improve the efficiency of use of irrigation water
shares.

2.2 Watershed Protection Activities
0 Bear River Duck Club Levee Improvements
=  The Bear River Duck Club uses a levee to maintain 14,000 acres of wetland
habitat, but the levee is failing. The levee of concern is approximately 6,000 ft
long and separates the wetlands from the Bear River. The Bear River Duck Club
proposes to build up and armor the levee to provide protection to the wetland
habitat and improve access for operations and maintenance.
0 Chesapeake Hunting Club Levee Improvements
= The Chesapeake Hunting Club has a deteriorating levee along the Bear River
which they use to control water levels within 4,000 acres of wetland habitat.
The project site is located on an outside bend of the river where severe erosion
often occurs within the river system. Approximately 8,700 ft of this levee are
proposed to be repaired and armored and weirs would be installed in the river
channel to direct flows away from this section of bank to protect thousands of
acres of wetlands and to increase accessibility for operations and maintenance.
0 Salt Creek Waterfowl Management Area (WMA) Levee Improvements and Sediment
Removal
=  The Utah Division of Wildlife Resources plans to improve 11,000 ft of an existing
levee separating a bypass channel from a 6,000-acre wetland area. The levee
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2.3

and bypass channel allow for operations and maintenance of the wetland and
the Proposed Action would restore these processes. The action also includes
construction of a 200 ac-foot debris basin designed to trap and intercept
sediment before traveling to the Salt Creek wetlands.

=  This Proposed Action would allow managers to control water levels better and
at depths that can reduce cattail and Phragmites expansion. It would also allow
water from the west drainages to stay on the west side of the bypass canal and
facilitate a large open water pond (Rest Pond) that has struggled to hold water
year-round over the past several years. Additionally, the settlement basin would
virtually eliminate the need to dredge the entire length of the Salt Creek
channel in the WMA in the future.

Best Management Practices and Conservation Measures

Construction Best Management Practices (BMPs) are standard requirements and would be required
during the implementation of the Proposed Action. BMPs would include, but are not limited to, soil and
erosion control devices, noxious weed prevention and control, and construction timing to minimize or
avoid breeding and nesting season for migratory birds. The following BMPs and conservation measures
are intended to minimize effects on listed species and their habitats, as well as to protect water quality
and minimize disturbance to soil and vegetation.

1.

2.

Complete all work within the designated Action Area during established working hours.

Contain all work activities, including those within staging areas, to upland areas to minimize
potential impacts to surface water quality, whenever feasible.

Ensure all applicable local or state water quality permits are in place, and where applicable,
obtain an EPA Construction General Permit for the Proposed Action. Meet associated permit
conditions during construction operations.

Ensure the contractor develops and follows an approved Stormwater Pollution Prevention Plan
(SWPPP) and a Spill Prevention, Control and Countermeasure (SPCC) plan or other similar plan.

Comply with all measures in the associated SWPPP and SPCC plan when fueling, performing
cleaning and maintenance, and storing or disposing of hazardous materials.

Comply with all measures in the associated SWPPP or similar document for implementing
temporary erosion and sediment controls (TESCs), covering and storing materials, and other
erosion prevention measures. Do not perform construction activities during extreme wet
weather conditions, whenever practicable. If heavy precipitation is predicted to occur within
24 hours, take appropriate measures to cover up any stockpiles and check that TESCs are
functioning.

Perform pre-construction surveys for migratory birds and raptors in all areas where vegetation
removal will occur. These surveys should occur no more than 7 days before vegetation removal
and disturbance, when construction activities or vegetation removal would occur during the
breeding and nesting season of migratory birds (April 15—-September 30) or eagles (December 1-
August 31). Repeat surveys if construction and vegetation removal are paused and resumed. If
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10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

an active nest is discovered within the Action Area, halt construction and/or vegetation removal
and contact USFWS and an NRCS biologist for guidance.

Restrict construction and vegetation removal activities along canals within the Bear River
Canyon area to outside of the period of June 30—August 31, to avoid disturbance to potential
yellow-billed cuckoo habitat.

Rehabilitate all areas of ground disturbance. Spread or grade stockpiled materials and use a
native seed mix (99.9% noxious weed-free seed) approved by the NRCS to reseed all areas
where ground disturbance has occurred. Ensure the seed mix and plants are appropriate to the
region and include milkweed species (Asclepias sp.) when appropriate to the site.

If appropriate for the area, apply seed by hydroseeding, using a temporary erosion control
mulch tackifier to provide stabilization, eliminate erosion concerns, and create vegetation
recruitment opportunities.

Clean equipment of mud and other debris to avoid noxious weed or seed dispersal within or
near the Action Area. Use pressure washing where appropriate to remove soil, plant parts, or
other materials that may carry invasive and noxious weed seeds before arriving at the Action
Area. Ensure this cleaning occurs each time equipment is brought into the Action Area from a
different location.

Ensure the contractor provides the site inspector with the opportunity to inspect the equipment
before unloading at the construction site. If upon inspection, dirt, debris, and seeds are visible,
ensure the contractor immediately removes the equipment from the Action Area and rewashes
it. Ensure the equipment is clean by having the site inspector re-inspect the equipment.

Protect native site vegetation and plant communities, including wetland vegetation and
milkweed, when practicable. Clearly mark, flag, or fence areas where vegetation is to be
protected.

Dispose of excavated sediment and debris at a pre-approved area more than 200 ft from any
surface water feature.

Maintain adequate response equipment (i.e., spill kits and cleanup materials) onsite at all times
to avoid chemical contamination in the event of a spill. Clean all spills immediately.

a. When not in use, store construction equipment away from concentrated flows of
stormwater, drainage courses, and inlets.

Use vegetable-based hydraulic fluid in equipment operating in or near a waterbody.
Do not allow uncured concrete or form materials to enter the active stream channel.

Locate borrow areas outside the 100-year floodplain or greater than 200 ft from any identified
waters within the Action Area; implement whichever is greater.

If an active bald eagle nest is identified, coordinate with the NRCS biologist and USFWS, and
employ a 1-mile buffer around the active nest between the dates of January 1 and August 31, or
until the nest is unoccupied. If a golden eagle nest is identified, employ a 0.5-mile buffer around
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the active nest area between the dates of January 1 and August 31, or until the nest is
unoccupied.

2.4 Action Area

The Action Area includes the footprint of the Proposed Action, a 50-foot construction buffer, and the
potential area of impact buffers for two species. The U.S. Fish and Wildlife Service (USFWS) requires a
300-foot survey buffer for potential effects to the Ute ladies’- tresses (Spiranthes diluvialis) where
suitable habitat may occur, and a 0.5-mile buffer for the yellow-billed cuckoo (Coccyzus americanus).
The size of the Action Area, inclusive of all buffer areas around the footprint of the Proposed Action, is
approximately 24,090 acres. The Action Area Vicinity is presented in Figure 1, and the Action Area is
shown in Figure 2.

The Action Area occurs at multiple locations across Box Elder County, Utah, within the communities of
Tremonton, Bear River City, Elwood, and unincorporated county land. The Action Area includes distinct
locations separated geographically within the watershed and described as follows:

e Bear River Canal Company (BRCC) Canyon Canal Area

e Tremonton Area

e Bear River City

e Central Canal Company and Highland Ditch Piping Improvements
e Bear River Duck Club

e Chesapeake Hunting Club

e Salt Creek Waterfowl Management Area (WMA)

The Action Area is within the Salt Lake Meridian, and located in the following:

e Township 12N, Range 4W: Sections 14, 21, 22, 23, 26, 28, and 35
e Township 11N, Range 4W: Section 2, 25, 26, and 35

e Township 10N, Range 4W: Section 2

e Township 9N, Range 4W: Sections 25 and 36

e Township 12N, Range 3W: Section 32

e Township 11N, Range 3W: Sections 2, 5, 11, 14, 18, 19, 23, 24, 25, 26, 34, 35, and 36
e Township 10N, Range 3W: Sections 1, 3,11, 12, and 13

e Township 9N, Range 3W: Sections 26, 27, 30, and 34

e Township 13N, Range 2W: Sections 27, 33, and 34

e Township 12N, Range 2W: Sections 4, 5, 8, and 9

e Township 10N, Range 2W: Section 7
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Figure 1. Action Area Vicinity Map
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Figure 2. Action Area Map
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3 Existing Habitat Conditions

3.1 Climate and Ecoregion

Elevation in the Action Area ranges from 4,212 ft to 4,745 ft above mean sea level (AMSL). The closest
weather station with sufficient data is the Brigham City Waste Plant, UT. The region has a warm summer
continental climate with an average annual high temperature of 63.2° F and an average low
temperature of 37.1° F (NOAA 2024). The highest recorded temperature was 104° F, which occurred in
July, and the coldest temperature was - 22° F, which occurred in January. The average annual
precipitation is 18.44 inches of rain and 29.8 inches of snowfall (NOAA 2024).

The Action Area falls within the Central Basin and Range Level lll ecoregion and within the Malad and
Cache Valleys Level IV ecoregion, except for the Salt Creek WMA, the Bear River Duck Club and the
Chesapeake Hunting Club, which fall into the Wetlands Level IV ecoregion (EPA 2024). The Action Area
locations are spread across the Bear River Vally. The Bear River and the Malad River pass through the
valley, flowing north to south. The Malad River enters the Bear River, which flows to the Bear River Delta
at the south end of the valley, at the interface with the Great Salt Lake.

3.2 Landscape Setting

Land uses in the surrounding area consist of mixed industrial, commercial, agricultural, and residential
uses. The Interstate Highway 15 (I-15) is a central transportation corridor within the Bear River Valley.
The landscape throughout the valley is heavily modified by human activities, including urbanization,
industrial activities, and agriculture (EPA 2024).

3.3  Vegetation and Site Conditions
BRCC Canyon Canal Area

The Bear River passes through a steep canyon in the northeast section of the Action Area. Riparian areas
adjacent to the river include mature Eastern cottonwoods (Populus deltoides), willow (Salix spp.),
Russian olive (Elaeagnus angustifolia) and other riparian species such as cattail (Typha latifolia). The
dam area at the head of the canyon feeds water to open, concrete lined ditches on both the east and
west sides of the river which are located high in the canyon, ranging from approximately 0.10 to

0.40 miles above the river itself. Dense shrubs and cattail grow along the edges of the canals.
Agricultural fields flank the river corridor and the terrace above the river adjacent to the BRCC canals.

Tremonton Pressure Irrigation Area

Urban and agricultural areas are mixed throughout Tremonton. The canals and associated ditches run
through various parts of the city, often bordered by residential neighborhoods, busy roadways, and
agricultural fields, eventually draining into the Malad River. The canals are concrete lined. Some
proposed pressure irrigation areas follow paved roadways. Canal areas were significantly disturbed in all
locations. Common agricultural weeds and grasses are prevalent along the edges of these canals
including Kochia (Bassia scoparia), reed canarygrass (Phalaris arundinacea), and prickly lettuce (Lactuca
serriola). In addition, this area has signs of herbicide use from canal maintenance activities.

Bear River City Pressure Irrigation Area
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Similar to the Tremonton Area, the canal areas in Bear River City are highly urbanized and pass through
adjacent agricultural areas. The canals are concrete lined and are bordered by common weeds and
agricultural species. Some proposed pressure irrigation areas follow paved roadways. Canal areas were
significantly disturbed in all locations.

Central Canal Company Piping Improvements, Flume Replacement Location, and the Elwood Highland
Ditch Piping Area

Similar to the Tremonton Area and Bear River City Area, the Central Canal Company Canal and the
Highland Ditch pass through agricultural areas adjacent to highly urban areas. The Central Canal Company
Canal alignment crosses I-15 from the east to the west side of the highway, and runs south, passing
through the community of Elwood where it parallels the Malad River corridor. The Central Canal Company
Canal follows paved and unpaved roads through this rural agricultural area, until it intersects with the
river corridor at its south terminus. The location of a proposed Bear River Canal Company flume
replacement and adjacent staging areas occur in an agricultural area at a bridge location, where N 5600
W crosses the Malad River, between Evans and Bear River City.

The Highland Ditch runs north to south through agricultural and residential areas on the east side of I-15
and connects to the Bear River City Canal system on its south end. The canals are concrete lined and are
bordered by common weeds and agricultural species. A section of the Highland ditch in the Action Area
connects to the Bear River. Some proposed pressure irrigation areas follow paved roadways. Canal areas
were significantly disturbed in all locations.

Bear River Duck Club Levee Improvements Area & Chesapeake Hunting Club Levee Improvements Area

These locations are dominated by wetlands and inundated areas. Large stands of cattails and common
reed (Phragmites australis) are common. The levees are created from fill, and have been disturbed, but
have been managed and planted with native grasses and vegetation

Salt Creek Waterfowl Management Area (WMA) Debris Basin and Levee Improvements Area

The Salt Creek area has soil with high salinity. Common vegetation along the levees includes grasses and
common weeds, inland saltgrass (Distichlis spicata), Western wheatgrass (Pascopyrum smithii), and
creeping knotweed (Polygonum aviculare). Cattail (Typha latifolia) grows along Salt Creek.

Dominant vegetation within the Action Area is described in Table 1. A photo inventory of the existing
environment within the Action Area is included in Appendix A.
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Table 1. Dominant Vegetation Observed in the Action Area.

Common Name

Scientific Name

alkali mallow

Malvella leprosa

annual seablite

Suaeda maritima

Baltic rush

Juncus balticus

beardless wildrye

Leymus triticoides

big sagebrush

Artemisia tridentata

climbing nightshade

Solanum dulcamara

black mustard

Brassica nigra

box elder

Acer negundo

broadleaf cattail

Typha latifolia

Canada thistle

Cirsium arvense

cattail

Typha sp.

cheatgrass

Bromus tectorum

clasping pepperweed

Lepidium perfoliatum

common ground cherry

Physalis longifolia

common knotgrass

Polygonum aviculare

common reed

Phragmites australis

creeping knotweed

Polygonum aviculare

creeping saltbrush

Atriplex prostrata

crested wheatgrass

Agropyron cristatum

curlycup gumweed

Grindelia squarrosa

dyers woad Isatis tinctoria
field bindweed Convolvulus arvensis
greasewood Sarcobatus vermiculatus

inland saltgrass

Distichlis spicata

iodinebush

Allenrolfea occidentalis

Kentucky bluegrass

Poa pratensis

kochia

Bassia scoparia

narrowleaf willow

Salix exigua

prickly lettuce

Lactuca serriola

rabbitbrush

Ericameria nauseosa

reed canarygrass

Phalaris arundinacea

Russian olive

Elaeagnus angustifolia

showy milkweed

Asclepias speciosa

softstem bulrush

Schoenoplectus tabernaemontani

squirreltail grass

Elymus elymoides

sweet yellow clover

Melilotus officinalis
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Common Name Scientific Name

teasel Dipsacus fullonum
Utah pickleweed Salicornia utahensis
western goldenrod Euthamia occidentalis
western wheatgrass Pascopyrum smithii
white seablite Suaeda vera

4 Methodology & Agency Coordination

As part of the inventory completed for the Proposed Action, a species list from the U.S. Fish and Wildlife
Service’s (USFWS) Information for Planning and Consultation (IPaC) system was generated for the
Proposed Action on February 20, 2024, and updated on January 15, 2025 (see USFWS IPaC Report in
Appendix B; USFWS 2025). Four ESA-protected species, and 26 Migratory Bird Treaty Act (MBTA)
protected species, including two Bald and Golden Eagle Protection Act (BGEPA) protected species, were
identified by the IPaC Report. The report did not identify any proposed or designated critical habitat or
refuge lands within the Action Area.

A species occurrence report was generated from the Utah Division of Natural Resources (UDNR) Wildlife
Habitat Analysis Tool (WHAT) on November 20, 2024 (Appendix C; UDNR 2024). The WHAT report
reported one occurrence of an ESA-protected species within a 0.5-mile radius around the Action Area.

J-U-B met with USFWS on February 5, 2025, to coordinate about potential nesting habitat for the yellow-
billed cuckoo within the Bear River Canyon section of the Action Area. A summary of the meeting and
coordination with USFWS is provided in Section 5.1.ESA-protected species that may occur in the Action
Area are listed in Table 2. Habitat suitability assessments were performed within the Action Area during
field surveys on August 13 and on August 27-28, 2024.

Table 2. Endangered Species Act Species with potential to occur within the Action Area.

Critical Habitat
Species present? ESA Designation
Yellow-billed cuckoo (Coccyzus americanus) No Threatened
Ute ladies'-tresses (Spiranthes diluvialis) No Threatened
Monarch butterfly (Danaus plexippus) No Proposed Threatened
Suckley’s cuckoo bumble bee (Bombus suckleyi) No Proposed Endangered

5 Species Descriptions and Determinations

5.1  Yellow-billed Cuckoo

The western distinct population of the yellow-billed cuckoo (YBCU) was listed as threatened under the
ESA on November 3, 2014. The YBCU is a riparian obligate and is usually associated with riparian areas
where cottonwoods (Populus sp.), willows (Salix sp.) and Russian olive provide a dense fringe with
complex structure and a well-developed mid- and overstory, although they will use low, scrubby
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woodlands, overgrown orchards, abandoned farmland, and dense thickets, with close proximity to
water. High quality YBCU habitat will have patch sizes of at least 50 acres, with a width of 328 ft or
more. The minimum patch size used for nesting by the YBCU is believed to be 12 acres (USFWS 2015).
YBCU are deterred from occupying areas by human activities and disturbance. Historic and current
population declines are the result of habitat loss, primarily due to conversion of riparian habitat to
farmland, as well as collisions occurring with structures such as buildings, cell towers, or wind turbines
during long-distance nocturnal migrant behavior (USFWS 2024a).

In May of 2021, the USFWS updated the designation of 298,845 acres of critical habitat for the YBCU
western distinct population segment (DPS) in Arizona, California, Colorado, Idaho, New Mexico, Texas,
Utah and Wyoming (86 FR 20798). Primary threats to the YBCU include conversion of riparian habitat to
agriculture and other uses, dam construction, stream channelization and stabilization, and livestock
grazing (USFWS 2024a). The USFWS IPaC Report did not identify any proposed or designated final critical
habitat for the species in the Action Area. The nearest designated critical habitat for the YBCU occurs
approximately 120 miles north along the Snake River in Idaho. Within Utah, the nearest designated
critical habitat for the YBCU occurs approximately 200 miles southeast of the Action Area, along the
Duchesne River. The UNHP report did not document occurrences of the YBCU within the Action Area.

Methodology

The Action Area includes a 0.5-mile YBCU buffer around the Proposed Action footprint. A habitat
suitability assessment and an incidental nesting and bird survey for raptors and migratory birds,
including YBCU, was performed within the Action Area during field surveys on August 13th and on
August 27-28, 2024. Desktop analyses were also performed, using aerial imagery and available range
and occurrence data. During the field surveys, no incidental YBCU sightings or calls were observed. On
February 5, 2025, J-U-B met with USFWS to discuss potential suitable habitat within the BRCC Canyon
Section, along the Bear River.

Direct and Indirect Effects

Across the Action Area, the canyon section of the Bear River below the Cutler Dam is the only location
that may contain suitable nesting habitat for the YBCU. Approximately seven miles of the Lower Bear
River is included in the Action Area within this canyon section, where work would take place along the
Hammond and West Main Canals. The river in this location contains a corridor of riparian fringe, ranging
from approximately 150 ft in width to 500 ft in width, amounting to a total estimated 300 acres of
riparian habitat within the Action Area.

Sixteen YBCU habitat patches were identified using the 2017 USFWS Guidelines for identification and
evaluation of suitable habitat for YBCU in Utah. Of these 16 patches, only four were marginally suitable
nesting habitat. These contain a multi-layered structure that include mature cottonwoods and Russian
olive trees and a dense mid- and understory in places, which creates the appropriate stratification and
structure necessary to provide habitat for YBCU. These four patches were 12 acres or greater in size and
contained an area that was at least 100 meters wide by 100 meters long (USFWS 2017). The other 12
patches were either too small, too narrow, or both, to be considered suitable for breeding and nesting
cuckoos. These patches may still provide stopover and foraging habitat for the YBCU but are considered
low quality habitat. Refer to Figure 3 for a map of the habitat patches within the Bear River Canyon
section of the Action Area.
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Overall, the habitat along this section of the Bear River is not contiguous. Fragmentation of the natural
habitat along the Lower Bear River has occurred as result of conversion to agriculture. Agricultural
activities and human activities are high in this area. A railroad corridor lies parallel to the river on the
east side. Suitable nesting habitat occurs along the Lower Bear River in this location, although
fragmentation of riparian habitat and high human activity reduce the quality of potential YBCU habitat
for breeding.

J-U-B met with NRCS and USFWS on February 5, 2025. In summary, USFWS agreed that marginally
suitable habitat for the YBCU occurs within the Action Area in the Bear River Canyon area. The primary
concerns for effects to the YBCU and its habitat are related to direct removal of high-quality riparian
habitat and any project activities, including vegetation removal, that would occur within the YBCU
breeding season (June 30-August 31). If activities minimized vegetation removal and occurred outside of
breeding season, the USFWS agreed that a MANLAA effects determination may be appropriate.

Although the NRCS considered constructing two siphons across the Lower Bear River in this area, the
Proposed Action does not include siphon construction across the Lower Bear River. Improvements to
the Hammond Canal and West Main Canal would occur within this section of the Action Area, and no
construction would occur immediately on the banks of the Bear River or involve direct removal of
vegetation within the delineated YBCU habitat patches (Refer to Figure 2 and Figure 3). Temporary
disturbance due to construction noise and ground disturbance will occur along the canal, which is uphill
and set back from the river. No marginally suitable or low-quality habitat for the YBCU will be directly
impacted by the Proposed Action.

No other location within the Action Area supported a riparian corridor with the appropriate cover,
vegetation stratification, and acreage to constitute suitable habitat for the YBCU. Urban and agricultural
areas dominate the landscape and infringe on the extent of contiguous riparian habitat. Low quality
riparian fringe, including stands of cattail, grasses and shrubs, is intermittently supported along the
canals, and no YBCU habitat was observed in the Salt Creek WMA or duck and hunting club locations,
which are open wetland habitats.

Although marginally suitable habitat for the YBCU exists within the canyon section of the Lower Bear
River, no potentially suitable nesting habitat will be impacted by project activities. There are no
documented occurrences of YBCU within a 0.5- or 2-mile radius around the Action Area. The project's
BMPs include measures to avoid construction during the YBCU's breeding and nesting season (June 30—
August 31). Accordingly, the Proposed Action May Affect, but is not Likely to Adversely Affect the
yellow-billed cuckoo.
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Figure 3. Potentially Suitable Habitat for the YBCU.
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5.2 Ute Ladies’-tresses

Ute ladies’-tresses (ULT) was listed as federally threatened under the ESA on January 17, 1992

(USFWS 1992). Critical habitat has not been proposed or designated for the Ute ladies’-tresses. The ULT
is a perennial, terrestrial herb that is a member of Orchidaceae, the Orchid Plant Family. This tall

(8- 20 inches) orchid species blooms from late July through August in most areas of its range and is
found between 720 ft and 7,000 ft AMSL (NRCS 2009; USFWS 2024b). Historically, ULT was first
described to occur in the Ogden and Salt Lake City vicinities in northern Utah.

The current known distribution of the ULT extends from the eastern slope of the Rocky Mountains in
southeastern Wyoming to the eastern Great Basin area, and can be found in Colorado, Utah, Idaho,
Montana and Washington and far eastern Nevada. ULT occurs in riparian areas, usually along edges of
stabilized perennial streams and high flow channels, and gravel bars. It can occur in wet meadows,
stable wetlands and seepy areas, especially in historical or active floodplain landscapes, or near
freshwater lakes or streams (USFWS 2024b). The only known reference population for the ULT in the
vicinity of the Action Area is located in Mendon, Utah, which is also within Cache County, but not
located within the Action Area. There are no documented occurrences of ULTs within the Action Area.

ULT are not shade tolerant and require open habitats and are also intolerant of standing water, or
competition with aggressive plant species. Threats to ULT persistence include loss of riparian and
wetland habitat resulting from urban development, flooding and de-watering of habitat from dam
control and stream channel re-routing for agricultural development (NRCS 2009).

Methodology

Field surveys for ULT habitat suitability within the Action Area, which includes a survey 300 ft buffer for
ULTs, occurred during the flowering period for the ULT on August 13, 2024. The biologist with J-U-B also
visited the nearby ULT reference population in Mendon, Cache County, northeast of Bear River City, and
observed blooming ULTs within the reference population on the same day, confirming the appropriate
phenological timing for incidental observation of this species during surveys.

Direct and Indirect Effects

Throughout the Action Area, zero vegetative or blooming ULTs were observed. Many of the canals
within the Action Area are lined with concrete and do not provide the substrate needed for ULTs to
successfully establish. Canals portions that are earthen are also overgrown with dense reed canarygrass,
cattails in some locations, and other common weeds, and these canals contain a muddy, clay-y substrate
that dries completely outside of the irrigation season (April-October). All canal areas are highly
disturbed. For these reasons, no canal edge habitat was observed to be suitable for ULTs given the level
of vegetative competition for light and resources, unsuitable substrate and hydrology. Additionally,
active use of herbicide along sections of the canal and ditches reduces habitat suitability for ULTs.

The Lower Bear River is also densely vegetated where it passes through the Action Area. Dense
vegetative competition from reed canarygrass, cattail and common reed is present along the edges of
the Lower Bear River. No gravel or sand bars were observed where ULTs may establish. Within the Salt
Creek WMA area and the Bear River Duck Club and Chesapeake Hunting Club areas, the soil is very
saline and would be incompatible for ULTs. These areas are also inundated with water, as they are
primarily cattail dominated wetlands. Additionally, dense vegetative competition is also present along
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the Bear River where it enters the Salt Creek WMA. Outside of the Lower Bear River, canal areas, and
the WMA and duck and hunting club locations, all other areas within the Action Area are upland.

Because the ULT reference population in Mendon was actively in bloom during field surveys, it is
reasonable to assume that potentially occurring ULT’s would have been blooming in the Action Area and
therefore visible for field identification within the Action Area, which is within the neighboring county
and has similar environmental conditions to the Mendon area. See the attached ULT Memo in Appendix
D.

Due to competition from aggressive plant species and incompatible soil and hydrologic conditions, the
habitat within the Action Area is unsuitable and unlikely to support ULTs. While specific projects like the
Highland Ditch Piping and the Tremonton Pressure Irrigation system would reduce seepage, which could
provide hydrology for potential ULT habitat, the existing habitat along canals provides unsuitable
growing conditions for the species, despite available hydrology. Overall, these projects would improve
water management, reducing the risk of further habitat degradation. Based on the habitat suitability
assessments during the accepted flowering period for the ULT, which found unsuitable growing
conditions and did not identify any ULT individuals, and because there are no documented occurrences
of ULTs within a 0.5- or 2-mile radius around the Action Area, the Proposed Action will have No Effect to
ULT individuals, populations, or suitable habitat for the species.

5.3 Monarch Butterfly

The monarch butterfly was listed as a proposed threatened species under the ESA on December 12,
2024 (USFWS 2024c). This species migrates across approximately 1,200 to 2,800 miles from breeding
grounds in Canada and the United States to hibernation grounds in central Mexico and southern
California. A primary threat to the monarch butterfly includes climate change. Climate change-
influenced patterns of drought and rainfall can increase adult butterfly mortality and reduce food
availability for monarch caterpillars (WWF 2024). Habitat loss and fragmentation from development and
pesticide use, which impacts milkweed abundance (the primary food plant for the monarch) also
contribute to decline in populations of the monarch butterfly (UFWS 2024d).

Methodology

Habitat suitability assessment surveys for the monarch butterfly occurred within the Action Area on
August 13 and on August 27-28, 2024. There is one documented occurrence of the monarch butterfly
within 0.5 miles of the Action Area,

Direct and Indirect Effects

Milkweed was not identified within the Action Area during field surveys; however, milkweed has been
previously documented in the Action Area. Because milkweed was not identified at the time of surveys
but may occur in the Action Area, habitat for breeding monarchs may occur, but significant breeding
habitat is not present. Vegetation would be disturbed and removed along canals and irrigation ditches
during construction activities. However, construction activities are not anticipated to affect individual
butterflies or impact the monarch butterfly at a population level. Implementation of BMPs and
conservation measures would reduce impacts to vegetation, and any location where milkweed is found.
Disturbed areas within riparian zones or wetland areas would be revegetated with native plants
including milkweed species. Native site vegetation and plant communities, including milkweed, would
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be protected whenever practicable. Because measures are in place to protect native vegetation and
milkweed if found, the Proposed Action will cause No Effect to the monarch butterfly.

5.4  Suckley’s Cuckoo Bumble Bee

The Suckley’s cuckoo bumble bee was proposed for listing as endangered under the ESA on December
17th, 2024. This species is a parasitic bee that usurps nests of other bees, where host workers provide
for their young. Hosts include Western bumble bees (Bombus occidentalis) and Nevada bumble bees
(Bombus nevadensis), and other potential hosts occur in subgenus Bombus. The Suckley’s cuckoo
bumble bee has been sampled in different habitats across various elevations, ranging from 6 feet to
10,500 feet AMSL. This species faces a population decline due to climate change, which affects their
host species by changing temperatures that create unsuitable conditions for bees to complete their
lifecycles (USFWS 2024e).

Methodology

Habitat suitability assessment surveys for the Suckley’s cuckoo bumble bee occurred within the Action
Area on August 13 and on August 27-28, 2024.

Direct and Indirect Effects

The Suckley’s cuckoo bumble bee could occur within the Action Area, because of the widespread
presence of nectarous plants and other bumble bee species. However, construction activities are not
anticipated to affect individual bees or impact the Suckley’s cuckoo bumble bee at a population level.
Project BMPs will protect native vegetation to the best extent practicable. Because there are no
documented occurrences of the Suckley’s cuckoo bumble bee within a 0.5- or 2-mile radius around the
Action Area, and because project BMPs will protect native vegetation also rehabilitate disturbed areas
with native seed, which will improve habitat for the Suckley’s cuckoo bumble bee and its hosts in the
long term, the Proposed Project will have No Effect to the Suckley’s cuckoo bumble bee.

6 Conclusion

This analysis was prepared to summarize the Proposed Action’s potential effects to species listed as
endangered, threatened, proposed, and candidate under the ESA. The USFWS IPaC Report identified
four ESA-listed species with the potential to occur within the Action Area. Effect determinations have
been made for these species after consideration of the following:

e Available scientific information concerning the biological requirements and the status of
ESA-listed species considered in this analysis;

e The environmental baseline for the Action Area;

e The scope of the Proposed Action and Proposed Action BMPs and conservation measures;
and/or,

e The absence of suitable habitat in the Action Area.

In conclusion, the Proposed Action may affect but is not likely to adversely affect (MANLAA) the yellow-
billed cuckoo and will have no effect to the Ute ladies-tresses, monarch butterfly, nor Suckley’s cuckoo
bumble bee. A summary of effects is presented in Table 3.
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Table 3. Effect Determinations for Endangered Species Act Species Evaluated in this BA.

Species Designation Determination
Yellow-billed cuckoo (Coccyzus americanus) Threatened MANLAA
Ute ladies'-tresses (Spiranthes diluvialis) Threatened No Effect
. Proposed
Monarch butterfly (Danaus plexippus) Threatened No Effect
Suckley’s cuckoo bumble bee (Bombus suckleyi) Proposed No Effect
Endangered

If additional species are listed or proposed, or critical habitat is designated before completion of
construction elements, and the species or designated habitat may occur within the Action Area, or may
be affected by the Proposed Action, construction would be paused, and a species evaluation would be
prepared. Species for which a no effect determination has been previously prepared would not be

readdressed.
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Photo Inventory

Lower Bear River Watershed Project
Photos Taken on August 13, 27 and 28, 2024.

Photo 1: Dense vegetation along a concrete-lined section of the Hammond Canalin an
agricultural area outside of Fielding, south of the BRCC Canyon Area.

Photo 2: A view looking northwest of the Bear River corridor where is passes through the
canyon. Photo is taken from the Hammond Canal access road above the river, looking
across towards the West Main Canal.
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Photo 3: Riparian fringe along the Bear River where it passes through the canyon

Photo 4: Looking north over the Bear River towards the West Main Canal.
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Photo 5: Looking Northeast up the Bear River. Marginally suitable habitat for the yellow-
billed cuckoo is present along the river corridor.

Photo 6: Lined portion of the Hammond Canal near the dam in the canyon area, looking
southeast.
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Photo 7: Lined portion of the Hammond Canal in the canyon area, looking northwest
towards the dam.

Photo 8: Riparian fringe along the Lower Bear River where it passes through the canyon,
looking southeast toward the West Main Canal. Potential suitable habitat for the YBCU
occurs in this portion of the Action Area.
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Photo 9: A canal area passes through the Tremonton Area, looking north.

Photo 10: A canal passes through the Tremonton Area, looking north. Herbicide use is
common among the canals in the Action Area.
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Photo 11: A densely vegetated canal within the Tremonton Area, looking west.

Photo 12: Looking north at the Elwood Highland Ditch, which is lined and passes through
disturbed agricultural and residential areas.
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Photo 13: Looking west at a channelized stretch of the Lower Bear River where the Elwood
Highland Ditch intersects the river corridor.

Photo 14: Location in Bear River City where proposed pressure irrigation improvements
would occur, looking east.
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Photo 15: The Malad River is highly disturbed where it passes under a road within the
Action Area in the Central Canal Company Area.

Photo 16: Looking southwest at a wetland area connected to a roadside ditch within the
Central Canal Company Area, near the Malad River.
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Photo 17: Looking north at a concrete lined ditch within the Central Canal Company Area.

Photo 18: Looking northwest across the Salt Creek WMA.
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Photo 19: Looking southwest along the levee area within the Salt Creek WMA.

Photo 20: Looking south at the Salt Creek WMA
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Photo 21: Looking southeast at the Salt Creek Area.

Photo 22: Looking east at a canal within the Bothwell Pocket Area.
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Photo 23: Looking west at a roadside ditch within the Bothwell Pocket Area.

Photo 24: Looking west at the Bear River Duck Club Area.
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Photo 25: Looking west at the Bear River Duck Club Area.

Photo 26: Looking southwest at the Red Flume Replacement Location.
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Photo 27: Looking northwest at the Chesapeake Duck Club Area.

Photo 28: Looking west at the Chesapeake Duck Club Area.
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Photo 29: Looking north at the Chesapeake Duck Club Area.

Photo 30: Looking west at the Chesapeake Duck Club Area.
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United States Department of the Interior

FISH AND WILDLIFE SERVICE
Utah Ecological Services Field Office
2369 West Orton Circle, Suite 50
West Valley City, UT 84119-7603
Phone: (801) 975-3330 Fax: (801) 975-3331

In Reply Refer To: 01/15/2025 14:51:19 UTC
Project Code: 2025-0037330
Project Name: Lower Bear River Watershed Project EIS

Subject: List of threatened and endangered species that may occur in your proposed project
location or may be affected by your proposed project

To Whom It May Concern:

The enclosed species list identifies threatened, endangered, proposed, and candidate species, as
well as proposed and final designated critical habitat, that may occur within the boundary of your
proposed project and/or may be affected by your proposed project. The species list fulfills the
requirements of the U.S. Fish and Wildlife Service (Service) under section 7(c) of the
Endangered Species Act (Act) of 1973, as amended (16 U.S.C. 1531 et seq.).

New information based on updated surveys, changes in the abundance and distribution of
species, changed habitat conditions, or other factors could change this list. Please feel free to
contact us if you need more current information or assistance regarding the potential impacts to
federally proposed, listed, and candidate species and federally designated and proposed critical
habitat. Please note that under 50 CFR 402.12(e) of the regulations implementing section 7 of the
Act, the accuracy of this species list should be verified after 90 days. This verification can be
completed formally or informally as desired. The Service recommends that verification be
completed by visiting the [PaC website at regular intervals during project planning and
implementation for updates to species lists and information. An updated list may be requested
through the IPaC system by completing the same process used to receive the enclosed list.

The purpose of the Act is to provide a means whereby threatened and endangered species and the
ecosystems upon which they depend may be conserved. Under sections 7(a)(1) and 7(a)(2) of the
Act and its implementing regulations (50 CFR 402 et seq.), Federal agencies are required to
utilize their authorities to carry out programs for the conservation of threatened and endangered
species and to determine whether projects may affect threatened and endangered species and/or
designated critical habitat.

A Biological Assessment is required for construction projects (or other undertakings having
similar physical impacts) that are major Federal actions significantly affecting the quality of the
human environment as defined in the National Environmental Policy Act (42 U.S.C. 4332(2)
(©)). For projects other than major construction activities, the Service suggests that a biological
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evaluation similar to a Biological Assessment be prepared to determine whether the project may
affect listed or proposed species and/or designated or proposed critical habitat. Recommended
contents of a Biological Assessment are described at 50 CFR 402.12.

If a Federal agency determines, based on the Biological Assessment or biological evaluation, that
listed species and/or designated critical habitat may be affected by the proposed project, the
agency is required to consult with the Service pursuant to 50 CFR 402. In addition, the Service
recommends that candidate species, proposed species and proposed critical habitat be addressed
within the consultation. More information on the regulations and procedures for section 7
consultation, including the role of permit or license applicants, can be found in the "Endangered
Species Consultation Handbook" at:

https://www.fws.gov/sites/default/files/documents/endangered-species-consultation-
handbook.pdf

Migratory Birds: In addition to responsibilities to protect threatened and endangered species
under the Endangered Species Act (ESA), there are additional responsibilities under the
Migratory Bird Treaty Act (MBTA) and the Bald and Golden Eagle Protection Act (BGEPA) to
protect native birds from project-related impacts. Any activity, intentional or unintentional,
resulting in take of migratory birds, including eagles, is prohibited unless otherwise permitted by
the U.S. Fish and Wildlife Service (50 C.F.R. Sec. 10.12 and 16 U.S.C. Sec. 668(a)). For more
information regarding these Acts, see https://www.fws.gov/program/migratory-bird-permit/what-
we-do.

The MBTA has no provision for allowing take of migratory birds that may be unintentionally
killed or injured by otherwise lawful activities. It is the responsibility of the project proponent to
comply with these Acts by identifying potential impacts to migratory birds and eagles within
applicable NEPA documents (when there is a federal nexus) or a Bird/Eagle Conservation Plan
(when there is no federal nexus). Proponents should implement conservation measures to avoid
or minimize the production of project-related stressors or minimize the exposure of birds and
their resources to the project-related stressors. For more information on avian stressors and
recommended conservation measures, see https://www.fws.gov/library/collections/threats-birds.

In addition to MBTA and BGEPA, Executive Order 13186: Responsibilities of Federal Agencies
to Protect Migratory Birds, obligates all Federal agencies that engage in or authorize activities
that might affect migratory birds, to minimize those effects and encourage conservation measures
that will improve bird populations. Executive Order 13186 provides for the protection of both
migratory birds and migratory bird habitat. For information regarding the implementation of
Executive Order 13186, please visit https://www.fws.gov/partner/council-conservation-
migratory-birds.

We appreciate your concern for threatened and endangered species. The Service encourages
Federal agencies to include conservation of threatened and endangered species into their project
planning to further the purposes of the Act. Please include the Consultation Code in the header of
this letter with any request for consultation or correspondence about your project that you submit
to our office.
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Attachment(s):

= Official Species List

OFFICIAL SPECIES LIST

This list is provided pursuant to Section 7 of the Endangered Species Act, and fulfills the
requirement for Federal agencies to "request of the Secretary of the Interior information whether
any species which is listed or proposed to be listed may be present in the area of a proposed
action".

This species list is provided by:

Utah Ecological Services Field Office
2369 West Orton Circle, Suite 50

West Valley City, UT 84119-7603
(801) 975-3330
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PROJECT SUMMARY

Project Code: 2025-0037330

Project Name: Lower Bear River Watershed Project EIS
Project Type: Irrigation

Project Description: The Proposed Action would improve agricultural water supply and
delivery, and flood prevention within the Action Area. The specific
objectives of the Proposed Action are:

» To provide a reliable water supply for agricultural water users;

» To improve flood prevention, and especially to protect areas that have
had past flooding issues;

* To develop a secondary water system for growing communities with
limited water resources; and,

» To support and enhance important wildlife habitat and recreational
opportunities.

Project Location:

The approximate location of the project can be viewed in Google Maps: https://
www.google.com/maps/@41.68341395,-112.23206439924142,14z

Counties: Box Elder County, Utah
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ENDANGERED SPECIES ACT SPECIES

There is a total of 4 threatened, endangered, or candidate species on this species list.

Species on this list should be considered in an effects analysis for your project and could include
species that exist in another geographic area. For example, certain fish may appear on the species
list because a project could affect downstream species.

IPaC does not display listed species or critical habitats under the sole jurisdiction of NOAA
Fisheries!, as USFWS does not have the authority to speak on behalf of NOAA and the
Department of Commerce.

See the "Ciritical habitats" section below for those critical habitats that lie wholly or partially
within your project area under this office's jurisdiction. Please contact the designated FWS office
if you have questions.

1. NOAA Fisheries, also known as the National Marine Fisheries Service (NMFS), is an
office of the National Oceanic and Atmospheric Administration within the Department of
Commerce.
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BIRDS
NAME STATUS
Yellow-billed Cuckoo Coccyzus americanus Threatened

Population: Western U.S. DPS
There is final critical habitat for this species. Your location does not overlap the critical habitat.
Species profile: https://ecos.fws.gov/ecp/species/3911

INSECTS

NAME STATUS

Monarch Butterfly Danaus plexippus Proposed
There is proposed critical habitat for this species. Your location does not overlap the critical Threatened
habitat.

Species profile: https://ecos.fws.gov/ecp/species/9743

Suckley"s Cuckoo Bumble Bee Bombus suckleyi Proposed
Population: Endangered
No critical habitat has been designated for this species.
Species profile: https://ecos.fws.gov/ecp/species/10885

FLOWERING PLANTS
NAME STATUS

Ute Ladies'-tresses Spiranthes diluvialis Threatened
No critical habitat has been designated for this species.
Species profile: https://ecos.fws.gov/ecp/species/2159

CRITICAL HABITATS
THERE ARE NO CRITICAL HABITATS WITHIN YOUR PROJECT AREA UNDER THIS OFFICE'S
JURISDICTION.

YOU ARE STILL REQUIRED TO DETERMINE IF YOUR PROJECT(S) MAY HAVE EFFECTS ON ALL
ABOVE LISTED SPECIES.
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IPAC USER CONTACT INFORMATION
Agency: Private Entity

Name: Rebecca Hendricks Miller

Address: 400 Memorial Drive

City: Idaho Falls

State: ID

Zip: 83402

Email rhmiller@jub.com

Phone: 2082703169

LEAD AGENCY CONTACT INFORMATION

Lead Agency: Natural Resources Conservation Service

Name: Derek Hamilton
Email: derek.hamilton@usda.gov
Phone: 8015244560
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Utah Division of Wildlife Resources

1594 W. North Temple

Salt Lake City, UT 84116

(801) 538-4700, wildlife.utah.gov Report Number: rhm_16265

Report Date: 2024-11-20 16:52:22

Lower Bear River EIS

Location: - Sections 33 and 24 of Township 13 North, Range 2 West; * Sections 4,5,8 and 9 of
Township 12 North, Range 2 West; « Section 22 of Township 12 North,;Range 4 West; ; * Section 32 of
Township 12 North, Range 3 West; « Sections 2, 11, 14, 23, 24,25, 26,34, 35 and 36 of Township 11
North, Range 3 West; « Sections 24, 25, 26, and 35 of Township 11 North, Range 4 West; « Section 7 of
Township 10 North Range 2 West; « Sections 1, 11, 12 and 13 of Township 10 North, Range 3 West; *
Sections 25 and 36 of Township 9 North, Range 4 West; and,* Section 26, 27, 30 and 34 of Township
9 North, Range 3 West, Salt Lake Base and Meridian.

Description: Flood prevention and water delivery and irrigation system improvements across the Bear
River Valley.

Project Area of Interest with a half-mile and two-mile radius.

Half-Mile Radius
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Counties
Name
BOX ELDER
Municipalities
Name
Elwood
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Dispatch Boundaries

Lower Bear River Watershed Project

Name

Box Elder Communications Center/State DPS

Mule Deer Habitat
Comments Season Species Value
winter Mule Deer crucial
year-long Mule Deer crucial
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ULT Survey Photo Inventory
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ULT Survey Photo Inventory
Lower Bear River Watershed Project
Photos Taken on August 13, 27 and 28, 2024.

Photo 1: Dense vegetation along a concrete-lined section of the Hammond Canalin an
agricultural area outside of Fielding, south of the BRCC Canyon Area.

Photo 2: A view looking northwest of the Bear River corridor where is passes through the
canyon. Photo is taken from the Hammond Canal access road above the river, looking
across towards the West Main Canal.
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Photo 3: The Bear River where it passes through the canyon

Photo 4: Looking north over the Bear River towards the West Main Canal.
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Photo 5: Lined portion of the Hammond Canal near the dam in the canyon area, looking
southeast.

Photo 6: The Lower Bear River where it passes through the canyon, looking southeast
toward the West Main Canal.
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Photo 7: A canal passes through the Tremonton Area, looking north.

Photo 8: A canal passes through the Tremonton Area, looking north. Herbicide use is
common among the canals in the Action Area.
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Photo 9: A densely vegetated canal within the Tremonton Area, looking west.

Photo 10: Looking north at the Elwood Highland Ditch, which is lined and passes through
disturbed agricultural and residential areas.
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Photo 11: Looking west at a channelized stretch of the Lower Bear River where the Elwood
Highland Ditch intersects the river corridor.

Photo 12: Location in Bear River City where proposed pressure irrigation improvements
would occur, looking east.
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Photo 13: The Malad River is highly disturbed where it passes under a road within the
Action Area in the Central Canal Company Area.

Photo 14: Looking north at a concrete lined ditch within the Central Canal Company Area.
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Photo 15: Looking northwest across the Salt Creek WMA.

Photo 16: Looking southwest along the levee area within the Salt Creek WMA.
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Photo 17: Looking east at a canal within the Bothwell Pocket Area.

Photo 18: Looking west at a roadside ditch within the Bothwell Pocket Area.
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Photo 19: Looking west at the Bear River Duck Club Area.

Photo 20: Looking west at the Bear River Duck Club Area.
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Photo 21: Looking southwest at the Red Flume Replacement Location.

Photo 22: Looking northwest at the Chesapeake Duck Club Area.
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Photo 23: Looking west at the Chesapeake Duck Club Area.
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Cultural Resources Report, Redacted
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Best Management Practices (BMPs)
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Lower Bear River Watershed Project

Best Management Practices and Conservation Measures

Best Management Practices (BMPs) would be implemented during and post-construction to avoid
and minimize effects to resources in the project area from the Preferred Alternative as described in
the following table (Table 1). These practices would be implemented by the contractor and included

in construction specifications.

Table 1. Best Management Practices for the Lower Bear River Watershed Project*

Best Management Practice Affected Resource Authority
Complete all work within the designated Action Area Wildlife; Vegetation; MBTA, BGEPA’
during established working hours. Public Safety; Noise Tremopton City
Ordinance
Contain all work activities, including those within the
staging areas, to upland areas to minimize potential effects Water; Hazardous CWA: UDEQ
to surface water quality, whenever feasible. Restore staging Materials ’
areas and construction sites after construction.
For the one hazardous site that overlaps with project Soils; Hazardous
S o . UDEQ
measures, minimize soil disturbance. Materials
Ensure all applicable local or state water quality permits
are in place, and where applicable, obtain an EPA
Construction General Permit for the Proposed Action. Meet Water EPA
associated permit conditions during construction
operations.
Ensure the contractor applies for and follows the UPDES Water; Hazardous UDEQ
General Construction Permit where applicable. Materials
Ensure the contractor develops and follows an approved
Stormwater Pollution Prevention Plan (SWPPP) and a Spill Water; Soils; CWA: UDEQ
Prevention, Control and Countermeasure (SPCC) plan or Hazardous Materials ’
other similar plan.
Comply with all measures in the associated SWPPP and
SPCC plan when fueling, performing cleaning and Water; Soils; CWA: UDEQ
maintenance, and storing or disposing of hazardous Hazardous Materials ’
materials.
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Best Management Practice

Affected Resource

Authority

Ensure full compliance with the Stormwater Pollution
Prevention Plan (SWPPP) by implementing all prescribed
Temporary Erosion and Sediment Controls (TESCs),
covering and securely storing materials, and employing
additional erosion prevention measures as required. Non-
essential construction activities should be suspended during
extreme wet weather conditions, whenever practicable, to
minimize erosion and sediment transport. If heavy
precipitation is forecasted within the next 24 hours, take
immediate action to secure all exposed stockpiles using
appropriate materials such as tarps or erosion control
blankets, and inspect all TESCs, including sediment
barriers, inlet protections, and diversion channels, to
confirm proper functionality. Any necessary repairs or
adjustments to TESCs should be promptly completed to
address vulnerabilities. Additionally, reinforce critical
areas prone to runoff with supplemental BMPs, such as
wattles, silt fences, or check dams, to ensure stability
during storm conditions. All pre-storm preparations and
inspections should be documented in accordance with
SWPPP requirements to maintain regulatory compliance
and environmental protection.

Water; Soils; Weeds;
Wildlife

CWA; MBTA;
BGEPA; E.O.
11990

Perform pre-construction surveys for migratory birds and
raptors in all areas where vegetation removal will occur
during certain time periods. These surveys should occur no
more than 7 days before vegetation removal and
disturbance, when construction activities or vegetation
removal would occur during the breeding and nesting
season of migratory birds (April 15—September 30), eagles
(December 1-August 31) or the yellow-billed cuckoo
(June 30—-August 31). Repeat surveys if construction and
vegetation removal are paused and resumed. If an active
nest is discovered within the Action Area, halt construction
and/or vegetation removal and contact USFWS and an
NRCS biologist for guidance.

Wildlife

MBTA; BGEPA

Restrict construction and vegetation removal activities
along canals within the Bear River Canyon area within
0.5 miles of suitable yellow-billed cuckoo habitat to
outside of the period of June 30—August 31, to avoid
disturbance to potential yellow-billed cuckoo habitat.

Wildlife

MBTA; ESA
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Best Management Practice

Affected Resource

Authority

Preserve existing vegetation when possible. Rehabilitate all
areas of ground disturbance. Spread or grade stockpiled
materials and use a native seed mix (99.9% noxious weed-
free seed) approved by the USDA NRCS to reseed all areas
where ground disturbance has occurred. Ensure the seed
mix and plants are appropriate to the region and include
milkweed species (Asclepias sp.) when appropriate to the
site.

Vegetation; Weeds;
Water; Soils; Visual;
Wildlife

CWA; E.O. 11990

If appropriate for the area, apply seed by hydroseeding,
using a temporary erosion control mulch tackifier to
provide stabilization, eliminate erosion concerns, and
create vegetation recruitment opportunities.

Vegetation; Water

CWA

Clean equipment of mud and other debris to avoid noxious
weed or seed dispersal within or near the Action Area. Use
pressure washing where appropriate to remove soil, plant
parts, or other materials that may carry invasive and
noxious weed seeds before arriving at the Action Area.
Ensure this cleaning occurs each time equipment is brought
into the Action Area from a different location.

Vegetation; Water;
Weeds

CWA; E.O. 13112

Ensure the contractor provides the site inspector with the
opportunity to inspect the equipment before unloading at
the construction site. If upon inspection, dirt, debris, and
seeds are visible, ensure the contractor immediately
removes the equipment from the Action Area and rewashes
it. Ensure the equipment is clean by having the site
inspector re-inspect the equipment.

Vegetation; Water;
Weeds

CWA

Implement appropriate dust control measures to reduce
temporary effects air quality.

Air Quality;
Public Safety

CAA

Protect native site vegetation and plant communities,
including wetland vegetation and milkweed, when
practicable. Clearly mark, flag, or fence areas where
vegetation is to be protected.

Vegetation; Visual;
Wildlife

ESA

Dispose of excavated sediment and debris at a pre-
approved area more than 200 feet from any surface water
feature.

Water; Hazardous
Materials

CWA; UDEQ

Maintain adequate response equipment (i.e., spill kits and
cleanup materials) onsite at all times to avoid chemical
contamination in the event of a spill. Clean all spills
immediately. When not in use, store construction
equipment away from concentrated flows of stormwater,
drainage courses, and inlets.

Water; Hazardous
Materials

UDEQ

Ensure the contractor follows proper storage, handling, use,
and disposal of petroleum products and other hazardous
materials. If hazardous materials are encountered, notify
UDEQ), and handle site materials appropriately.

Hazardous Materials

UDEQ
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Best Management Practice

Affected Resource

Authority

Use vegetable-based hydraulic fluid in equipment operating
in or near a waterbody.

Water

CWA

Do not allow uncured concrete or form materials to enter
the active stream channel.

Water

CWA

Locate borrow areas outside the 100-year floodplain or
greater than 200 feet from any identified waters within the
Action Area, whichever is greater.

Water

CWA

If an active bald eagle nest is identified, employ a 1-mile
buffer around the active nest between the dates of

January 1 and August 31, or until the nest is unoccupied. If
a golden eagle nest is identified, employ a 0.5-mile buffer
around the active nest area between the dates of

January 1 and August 31, or until the nest is unoccupied.

Wildlife

BGEPA

Use properly functioning equipment mufflers.

Noise

Tremonton, UT
Code of
Ordinances
1.20.025

Comply with standard industry practices required in the
specifications including traffic control plans, coordination
with local emergency responders, and making and
barricading active construction areas to prevent public
access.

Public Safety

Standard Industry
Practices

Implement traffic control measures and coordinate
construction schedules within Tremonton, Bear River City,
Box Elder County, and the public as appropriate during
construction.

Transportation

UDOT

Ensure the contractor coordinates with and obtains permits
from Tremonton, Bear River City, Box Elder County, and
Utah Department of Transportation (UDOT) as necessary.

Transportation

UDOT

Adhere to the MOA (pending) regarding the historic
canals. The MOA outlines stipulations to address adverse
effects to components of the irrigation systems for the
Lower Bear River Watershed Project. Stipulations include
(pending).

Cultural Resources

NHPA

Prepare an inadvertent discovery plan for the construction
phase of the project that specifies if construction activities
uncover any materials of cultural or historic significance
(i.e., bone fragments, pottery, stone tools, burial features,
etc.), construction would halt, and procedures outlined in
the NRCS Prototype Programmatic Agreement with the
Utah SHPO would be followed (NRCS and SHPO 2025).

Cultural Resources

NHPA

*See Lower Bear River Watershed Plan—EIS for information about the acronyms and references used in this table.
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Lower Bear River Watershed Plan—Environmental Impact Statement National
Economic Efficiency Benefit-Cost Analysis of Alternatives
(Benefit-cost Analysis; BCA)
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Lower Bear River Watershed Plan—Environmental Impact
Statement Benefit-Cost Analysis

1. Introduction

This report estimates the benefits and costs of agricultural water management and watershed protection measures
proposed as part of the Lower Bear River Watershed Plan in northern Utah’s Lower Bear River watershed. The
project area and its surroundings are predominately agricultural, and contain the communities of Bear River City,
Elwood, Tremonton, and Garland. The watershed also contains several important wetlands that serve as vital
habitat for aquatic avian species.

The area’s agricultural and municipal water supply faces several infrastructure challenges that negatively impact
agricultural water management and municipal water supply. A large portion of the watershed’s irrigated
agricultural land is served by the Bear River Canal Company, which delivers water through multiple canals to more
than 65,000 acres of highly productive farmland. These earthen canals are aging, and some canals are located on
steep hillsides. Large water losses throughout the two main canals—West Main and Hammond Main—have caused
the hillsides to slough and have altered the condition and integrity of the delivery system. Multiple breaches have
occurred within the Hammond Main Canal over the years and are becoming increasingly more significant each time.
Other canals in the Bear River Canal system associated with Bear River City, Highland Ditch Company and Central
Canal Company have issues with aging distribution systems for their irrigation water.

In the communities of Tremonton and Bear River City, growing suburban development is placing an increasing
demand on municipal water resources. Presently, both communities serve residential irrigation demand through
their municipal water systems, but there is not enough water to meet the existing and future irrigation and drinking
water demand. In both communities, pressurized irrigation systems are proposed to serve outdoor irrigation needs,
thereby reducing demand on municipal water systems and reducing their operating costs.

Within the Lower Bear River Watershed, the Lower Bear River and other waterways within the watershed drain to
the Great Salt Lake. This intersection is characterized by extensive wetlands that serve as critical habitats for
millions of migratory birds and other ecologically important species. Managed by local entities, including bird
refuges and hunting clubs, these wetlands rely on carefully regulated water levels to promote the growth of native
vegetation and sustain biodiversity. Deteriorating levees along the Bear River and associated bank erosion threatens
failure of the levees and loss of water management, agricultural water, and thousands of acres of high-quality
wetland habitat.

This report considers the benefits and costs of agricultural water management and watershed protection measures
proposed to address the above issues in the watershed. Specifically, this report estimates the benefits and costs of
the Action Alternatives considered as part of the Lower Bear Watershed Plan-Environmental Impact Statement
(Plan-EIS). The Action Alternatives each include several works of improvement to improve agricultural management
and protect the watershed. The benefits and costs of the Action Alternatives are compared against a baseline of no
action, which is also referred to as the Future Without Federal Investment (FWOFI).

This report is structured into the following sections:

m  Federal Guidelines of Benefit-Cost Analysis of Flood Mitigation Measures
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m  Alternatives and Ecosystem Services Evaluated
m  Benefit-cost Analysis Data and Methodology
®  Current Economic Damages

m  Economic and Structural Tables

2. Federal Guidelines of Benefit-Cost Analysis of Proposed Measures

The Benefit-Cost Analysis (BCA) conducted as part of this report uses federal water resource project and National
Resources Conservation Service (NRCS) guidelines for the evaluation of benefits and costs of the no action and
action alternatives, relying primarily on the Principles, Requirements and Guidelines (PR&G)(USDA 2014), the NRCS
Natural Resources Economics Handbook (USDA 1998), and the National Watershed Program Manual (USDA 2014).

With the federal law passage of the 2007 Water Resources Development Act, Congress directed the federal
government to update and consolidate its past guidance on evaluating the costs and benefits of federal investments.
The original Principles and Guidelines (P&G) was replaced by Principles, Requirements and Guidelines (PR&G) as of
April 2019. The PR&G allow for:

... maximizing public benefits (of all types) relative to costs, the use of quantified and unquantified
information in the tradeoff analysis, flexibility in decision making to promote localized solutions,
ability to rely on the best available science and objectivity, and advance transparency for Federal
investments in water resources.

The PR&G further state:

Federal investments in water resources as a whole should strive to maximize public benefits, with
appropriate consideration of costs. Public benefits encompass environmental, economic, and social
goals; include monetary and non-monetary effects; and allow for the consideration of both quantified
and unquantified measures.

The PR&G also require benefits and costs to be evaluated in an ecosystem service framework. An ecosystem is a
natural unit of living and non-living things that function together to create goods and services valued by people
(Olander et al., 2016). Ecosystem services is a broad term used to describe the benefits humanity receives from
ecosystems as a byproduct of their functioning.

By putting nature at the center, ecosystem services frameworks give economic, social, and environmental costs and
benefits equal standing in decision-making processes and therefore help to accomplish the federal objective of
maximizing national economic efficiency, ensuring federal investments protect and restore ecosystem functions and
values and avoid irreversible impacts (USDA 2014). Economic efficiency requires that resources are used in their
highest valued use. Projects that create more benefits than costs utilize resources more efficiently than baseline
conditions and therefore increase national economic efficiency.

The four-category ecosystem framework adopted in the PR&G, and utilized in this report, is shown in Table 1.
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Table 1. Ecosystem Services Framework Used to Evaluate Benefits and Costs Project

Service Type Examples

Provisioning The supply of food, fuel, fiber, water, timber, and genetic resources

Regulating The regulation of air, climate, natural hazards, water quality, pests, and disease

Cultural Services that enhance cultural values, like aesthetics, recreation, tourism, and
spiritual or religious values

Supporting Nutrient cycling, soil formation, and primary production

Source: USDA, 2014.

As Table 1 shows, ecosystem services can be placed into one of four categories. Provisioning services supply goods
that directly benefit people. The production of crops, fuel, water, timber, and other raw materials are all
provisioning services. Regulating services describe the benefits people receive from an ecosystem’s ability to
regulate things like air quality, climate, and hazards, both natural and manmade. Cultural services describe the
benefits people derive from an ecosystem’s ability to provide a good view, a recreation opportunity, a place to travel
and visit, or spiritual or religious values.

2.1. Guiding Principles.! In addition to requiring projects to be evaluated using an ecosystem service framework,
the PR&G also seek to promote projects that fulfill guiding principles related to federal investments in water
resources. These include:

m  Healthy and Resilient Ecosystems - Federal investments in water resources should protect and restore
functions of ecosystems and mitigate any unavoidable damage to these natural systems.

m  Sustainable Economic Development - Federal investments in water resources should encourage sustainable
economic development that improve the economic well-being of the Nation for present and future generations
through the sustainable use and management of water resources.

m  Floodplains - Federal investments in water resources should avoid the unwise use of flood prone-areas and
avoid and minimize adverse impacts and vulnerabilities in any case in which a flood prone area must be used.
Federal investments should seek to reduce the Nation’s vulnerability to floods and storms.

m  Public Safety - Federal investments in water resources should avoid, reduce, or mitigate risks to people,
including both loss of life and injury, from natural events.

m  Watershed Approach - Federal investments in water resources should use a watershed approach that properly
frames a problem by evaluating it on a systems level that identifies root causes and interconnectedness of
watershed problems that enables the design of solutions that considers the benefits of water resources for a
wide range of stakeholders within and around the watershed.

1USDA, 2014.
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The Plan-EIS for the Project considered these principles in the characterization of agricultural water management
and watershed protection challenges faced by stakeholders in the watershed and the formulation of solutions as
defined in the Action Alternatives.

3. Alternatives and Ecosystem Services Evaluated

The Plan-EIS developed two Action Alternatives to achieve its objectives. The Action Alternatives are evaluated
against the No Action Alternative, also known as the Future without Federal Investment (FWOFI), which describes
the most likely future if no federal investment is made in the watershed.

3.1. Alternatives Evaluated.

This analysis analyzed the effects of two action alternatives as compared to the FWOFI. Under the FWOFI,
agricultural water management in the Lower Bear River would be at continued risk of supply disruption from
infrastructure failures and inefficiencies caused by poorly lined canals. Additionally, municipal water supplies would
be strained by the increasing demand for water used for outdoor irrigation of homes. The watershed’s wetlands
would also be at continued risk from levee failures. Under the Action Alternatives each of these challenges would be
addressed through specific works of improvement as shown in Table 2.

Table 2. Works of Improvement Proposed as Part of the Lower Bear River Watershed Plan-EA.

Included in Alternative
Hammond and
Purpose/Work Description Siphons West Main
of Improvement Installation Canals
Alternative | Improvement
Alternative
Agricultural Water Management
BRCC Irrigation | The BRCC would abandon a large section of the Hammond Canal by
System Delivery | installing a siphon from the Hammond Canal to the West Main Canal, box
Improvements—| culverts in three critical locations along the West Main Canal, a siphon Yes No
Siphons back to the Hammond Canal, and a box culvert on the Hammond Canal
Installation from the second siphon downstream along the canyon hillside.
Multiple breaches have occurred within the Hammond Main Canal over
BRCC Irrigation | the years and are becoming increasingly more significant each time. This
System Delivery | project would address the reliability of the water supply with a focus on
Improvements—| the canals that are on the steep hillsides. BRCC would construct a box
Hammond and | culvert along the Hammond Canal at five key locations based on a No Yes
Main Canal geotechnical study, ending after the canal bend out of the canyon, and
Improvements would construct box culvert through the Camp Fife area and along two
other key locations on the West Main Canal.

BRCC Irrigation | Currently, BRCC operates a 300-foot suspended flume to transport the
System Delivery | flow in the Corrine Canal over the Malad River. The preferred alternative
Improvements—| for replacement of the existing flume is to replace it with a siphon. Yes Yes
Red Siphon Siphons, in comparison to bridged flumes, require less maintenance
Replacement because they are beneath ground.
BRCC Irrigation | Bear River City (BRC) residents and the surrounding cropland currently
System Delivery | receive irrigation water from a concrete lined canal. The existing delivery
Improvements— | canal is in poor condition. There are sections at risk of failure due to the
Bear River City concrete liner being cracked and broken allowing for seepage. The Yes Yes
Pressure preferred alternative includes construction of a pressure irrigation
Irrigation network fed by gravity flow through a new pipe along the delivery canal

Appendix E E-461 March 2026




USDA-NRCS Lower Bear River Watershed Project

Included in Alternative

Hammond and

r;urpose/Work Description Siphons West Main
of Improvement Installation Canals
Alternative Improvement
Alternative

and an equalization storage facility and pumping facility located at the
city park.

BRCC Irrigation | Currently, the Highland Ditch delivers irrigation water to approximately
System Delivery | 3,000 acres of cropland. The existing concrete liner was installed in 1961

Improvements— | and is in poor condition due to its age. The condition is decreasing Yes Yes
Highland Ditch efficiency of delivery and allowing excess loss. The preferred alternative is
Piping to pipe the canal by constructing a gravity piped system.

BRCC Irrigation | Currently, the Central Canal Company delivers irrigation water to
System Delivery | 1,400 acres of cropland. The canal receives 20 CFS of water from the
Improvements— | BRCC East Main Canal. The water is delivered to users through a concrete Yes Yes
Central Canal lined ditch, which is aging and deteriorating. The preferred alternative is
Company Piping | to pipe the canal by constructing a gravity piped system.

Tremonton City currently offers its residents access to secondary water

Tremonton . NN
Przsszr;o for outdoor use through a pressurized irrigation network that they have
. been constructing in phases. The continued expansion of the pressure
Irrigation o . L Yes Yes
irrigation networks in Tremonton City is necessary to meet the current
Improvements

water demands as well as those demands associated with growth of

and Storage development.

Watershed Protection

The Bear River Club manages approximately 14,000 acres of wetland
Bear River Club | along which the Bear River flows for approximately 1.5 miles on its
Levee southern side. The levee between the Bear River Club’s wetland and the Yes Yes
Improvements Bear River is actively deteriorating. The preferred alternative for the Bear
River Club levee reconstruction is rock rip rap.

The Chesapeake Duck Club manages 4,000 acres of wetland habitat along

Chesapeake the Bear River. The wetland is separated from the river by approximately
Duck Club Levee | two miles of levee on the southern border. The rock rip rap is the Yes Yes
Improvements preferred alternative to reconstruct the levee for the Chesapeake Duck
Club.
Salt Creek The Salt Creek Waterfowl Management Area (WMA) covers
Waterfowl approximately 6,000 acres of wetland habitat in Box Elder County. It is
Management managed by the Utah Division of Wildlife Resources (DWR) for the
Area Levee purpose of providing and protecting wetland habitat for migratory birds Yes Yes

Improvements | and other species native to wetland ecosystems. The rock rip rap is the
preferred alternative for the Salt Creek WMA levee reconstruction
project.

and Sediment
Removal

Source: J-U-B ENGINEERS, Inc.
3.2. Types of Services Impacted.

Public scoping comments, planning documents, watershed plans from surrounding areas, and discussions with the
project sponsors helped to identify the types of ecosystem services present in the watershed and then specifically
identify those that could interact with (impact or be impacted by) the works of improvement proposed as part of the
Preferred Alternative.
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In the Lower Bear River watershed, ecosystem service benefits primarily stem from cultivated farmland, irrigation
and municipal water supplies, and wetland habitats. These resources deliver a range of services, including direct
consumption, regulation of both natural and human processes, and the cultural importance of their existence.

Provisioning services in the watershed mainly arise from agricultural activities and the use of water from the Lower
Bear River for municipal consumption. About 65,000 acres of productive farmland rely on the infrastructure
managed by the project sponsors. These agricultural areas are primarily used to grow hay and haylage, which serve
as silage for livestock raised in the watershed. This contributes to both direct outputs, such as harvested crops, and
indirect benefits, such as the production of meat.

Wetland ecosystems within the project area play a key role in regulating services. The aquatic plants in these
wetlands help filter water, remove pollutants, and enhance habitat quality for both aquatic and bird species. This
improved water quality, along with the better habitat conditions, also benefits the public by supporting recreational
activities and providing aesthetic value.

Notably, the Lower Bear River is recognized as an important recreational resource in the region. Cultural services in
the watershed are largely linked to the recreational opportunities provided by its wetland ecosystems. These areas
support activities such as waterfowl hunting, with organizations like the Salt Creek Wildlife Management Area, Bear
River Club and Chesapeake Duck benefiting from the wetlands' ecological services.

Figure 1 shows the causal chain describing how the Action Alternatives would create social benefits and costs as
part of the Lower Bear River Watershed Project. Causal chains are models describing how changes to the structure
of an ecosystem affect its functioning and the goods and services it provides to society (Olander et al., 2016). When
used as part of a BCA, a causal chain assessment of ecosystem services impacts traces changes in ecosystem
composition all the way through to effects on social outcomes and human well-being.

As Figure 1 shows, the Action Alternatives would change the ecological structure of the watershed through the
construction of the works of improvement described in Table 2.

Figure 1. Description of Actions of the Action Alternatives and Anticipated Effects on Ecosystem Services
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The change in watershed structure would regulate water quality by reducing risk of transmission failure, improving
water delivery, and reducing risk of wetland damage which would reduce farm income damage, reduce water
treatment costs, and reduce damage to wetlands. The Action Alternatives would improve multiple sections of the
BRCC Irrigation Delivery System, reducing the chance of failure; implement water delivery improvements for
municipal water currently used for outdoor irrigation in Bear River City and Tremonton, cutting water treatment
costs; and replace at-risk levees and construct a sediment basin, mitigating damage to wetland habitats and
lowering costs for invasive species management.

The change in watershed structure would also provide water. The Actions Alternatives would conserve the water
supply contributing to an increase in farm income.

Other non-monetary ecosystem services (e.g., recreation) are described in the Lower Bear River Watershed Plan-
EIS.

3.3. Ability to Characterize, Quantify, and Monetize Services.

The ecosystem services described in Figure 1 can all be characterized, quantified, and monetized using publicly
available information and accepted methodologies that relate biophysical values to economic values. The methods
to quantify and value each ecosystem service evaluated as part of this analysis are described in more detail in
Section 4.

3.4. Metrics to Evaluate Services.

The metrics used to evaluate the change in ecosystem service values under the Preferred Alternative are shown in
Figure 1. Regulating services are evaluated by quantifying and valuing changes to farm income damages caused by
failing infrastructure; the reduced costs of water treatment based on estimated water savings; and reduced damage
to wetlands. Changes in provisioning services are evaluated using the increase in irrigation water supply, measured
in acre feet, and net crop revenue changes resulting from the crops produced with the additional irrigation water.

To quantify and monetize the impacts to wetlands, the lost benefits from diminished opportunities for recreational
activities, such as birdwatching and hunting, as well as the decrease in ecosystem functions like water filtration and
flood regulation, were quantified in terms of acres and monetized using per-acre wetland values reflecting the value
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of different services. In addition, the cost of treating wetland ecosystems for invasive species were quantified and
monetized on a per-acre basis.

3.5. Prioritizing Services.

Services were prioritized based on their expected contribution to the project’s primary purposes of improving
agricultural water management and watershed protection. As a result, the regulating and provisioning services
shown in Figure 1 were prioritized for analysis as part of the evaluation of the benefit-cost analysis of the Action
Alternatives.

3.6. Summary and Comparison of Ecosystem Service Changes.

A summary of the Action Alternatives’ impacts on ecosystem services in the watershed and fulfillment of federal
investment principles in water resources are shown in Table 3. The Hammond and West Main Canal Improvements
Alternative was determined to be the Preferred Alternative. The Preferred Alternative was created and supported
through a local stakeholder process. As part of this process, stakeholders were invited to provide public comment
and input into the design and evaluation of the Preferred Alternative. As a result of this input, the Preferred
Alternative is the locally preferred alternative. While a standalone nonstructural alternative could not be formulated
to address the watershed problems while meeting the Sponsor’s objectives and avoiding constraints, nonstructural
measures to meter water were included in the action alternatives, including the Preferred Alternative. The Preferred
Alternative is the alternative that increases national economic efficiency by improving agricultural water
management by reducing damage to agricultural income and increasing agricultural income, conserving water and
lowering water treatment and distribution costs, and reducing damage to wetland habitats, thereby increasing the
value of ecosystem services produced by the watershed. The Preferred Alternative is also the environmentally
preferred alternative as defined in Section 101 of the National Environmental Policy Act.2

2Section 101 of NEPA states that “...It is the continuing responsibility of the Federal Government to (1) fulfill the responsibilities of each generation as
trustee of the environment for succeeding generations; (2) assure for all Americans safe, healthful, productive, and aesthetically and culturally pleasing
surroundings; (3) attain the widest range of beneficial uses of the environment without degradation, risk to health or safety, or other undesirable and
unintended consequences; (4) preserve important historic, cultural, and natural aspects of our national heritage, and maintain wherever possible an
environment which supports diversity and variety of individual choice; (5) achieve balance between population and resource use which will permit high
standards of living and wide sharing of life’s amenities; and (6) enhance the quality of renewable resources and approach the maximum attainable
recycling of depletable resources.”
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Table 3. Summary of Project Alternatives and Associated Ecosystem Services Evaluated as Part of the Benefit-
Cost Analysis (2025 $).

Alternatives
Hammond and West Main Siphons Installation
Canal Improvements Alternative
FWOFI (Preferred Alterative)®
Alternatives
Locally Preferred X
Non-structural? X X
National Economic Efficiency X
Environmentally Preferable X
Guiding Principles
Healthy and Resilient Ecosystems X X
Sustainable Economic Development X X
Watershed Approach X X
Environmental Justice X X
Public Safety X X
Floodplains X X
Total Project Investment (Annualized Average)? | S- | $4,226,700 $4,240,300
Monetized Net Benefits (Annualized Average)* | S- | $9,134,600 $9,134,600
Regulating Services (Annualized Average)
Reduced damage to agricultural income S- $3,375,300 $3,375,300
Reduced water treatment costs S- $623,200 $623,200
Reduced damage to wetlands S- $5,042,700 $5,042,700
Provisioning Services (Annualized Average)
Increased farm income S- $93,400 $93,400
Notes: (1) Note that all costs and benefits for Preferred Alternative are compared to the Future Without Federal Investment (FWOFI) here and elsewhere

in this document. Benefits and costs were calculated over a 100-year evaluation period using a discount rate of 3.25 percent. All values reported in 2025
dollars.

(2) Non-structural alternatives, if they exist, may be included in the final analysis (see Section 6c(2)(c) of PR&G, NRCS 2014a). Non-structural
alternatives were eliminated from detailed study because none were brought forward that would meet the purpose and need of the Project.

(3) Annualized costs for the Preferred Alternative include design, engineering, administration, permitting, construction, and operations and
maintenance.

(4) There are no benefits related to the FWOFI because the benefits of the Preferred Alternative are calculated as changes relative to the FWOFI,
focusing only on the net improvements.

The Preferred Alternative, which used a watershed approach to characterize problems and solutions in the
watershed, meets the federal principles for investments in water resources. The Preferred Alternative would restore
the watershed’s ability to regulate damages impacting Lower Bear River, thereby increasing the health and
resiliency of the ecosystem. By reducing damages, the Preferred Alternative improves sustainable economic
development by improving the economic well-being of present and future generations living within the watershed.
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In terms of benefits and costs, the Preferred Alternative’s investment in the watershed would generate economic
returns in excess of the upfront installation and ongoing management costs of the works of improvement. The
Preferred Alternative would invest an average annualized amount of $4.2 million in built infrastructure to reduce
damages and expenses. The annualized discounted value of the enhanced regulating and provisioning services
amount to $9.1 million, outweighing the Preferred Alternative’s annualized expense.3

4. Benefit-Cost Analysis Data and Methodology

To evaluate the extent to which the Action Alternatives would increase public benefits relative to costs, the expected
effects of the Action Alternatives were quantified, valued, and compared against the FWOFI or No Action Alternative.
The BCA analysis evaluated the costs of the Action Alternatives based on cost estimates for each work of
improvement from J-U-B ENGINEERS, Inc. (J-U- B), which included costs for engineering, permitting, administration,
and construction. Costs for operations and maintenance were estimated separately as a percentage of each work’s
construction cost. These costs were compared against benefits received by regulating damages and expenses,
protecting wetland values, and increasing farm income.

Projected benefits and costs are based on a full employment economy and assume no change in relative prices
during the period of analysis. Effects of the Preferred Alternative were evaluated over a 100-year evaluation period,
not including the two-years required to complete installation of the improvements. This evaluation period is equal
to the length of time over which the works of improvement are expected to have significant beneficial effects.
Benefits are expected to begin accruing the year after the works of improvement are installed and continue to
accrue until the end of the 100-year evaluation period. Since all the project elements have design lives of 100-years,
replacement costs were not included in the analysis as the project time horizon does not exceed the life of the
measures (PR&G Section 9, NWPM 501.37.B and the Economics Handbook, Part 611, 1.12.).

Benefits and costs are discounted using the discount rate for federal projects of 3.25 percent for FY 2026

(DOI 2025). Results are reported in average annualized values in 2025 dollars. The units of analysis in this study are
the Action Alternatives. For this study, costs and benefits are estimated jointly for all works of improvement for the
Action Alternatives. However, Section 6 considers the impact of each work of improvement separately, beginning
with the most beneficial improvement and ending with the least beneficial improvement, as part of the incremental
analysis (390-NWPH, Part 606, Subpart B, Section 606.20).

4.1. Reduced Agricultural Damages.

Several components of the Action Alternatives are designed to reduce the risk of irrigation infrastructure failing.
Specifically, the Bear River Canal Company Irrigation System Delivery Improvements, including the Bear River Canal
Company Hammond and Main Canal improvements, the Hammond and Main Canal Siphons installation, and the Red
Siphon installation, the Bear River City piping, the Highland Ditch piping, and the Central Canal piping projects, are
all designed to replace aging and weakened infrastructure to reduce the risk of failures that would cut off farmland
from irrigation supplies, thereby increasing repair costs and reducing farm incomes as a result of damage to crops
that cannot be irrigated.

The benefit of replacing or improving the infrastructure can be estimated by calculating the difference in the
average annualized expected damage between the FWOFI and Action Alternatives. This is done by multiplying the

3 Benefits and costs were calculated over a 100-year evaluation period using a discount rate of 3.25 percent. All values reported in 2025 dollars.
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annual probability of infrastructure failure by the associated damage costs and then comparing the results for each
alternative.

4.1.1. Bear River Canal Company Canyon Improvements. Bear River Canal Company (BRCC) delivers irrigation
water to over 65,000 acres of highly productive farmland. The water is delivered from earthen canals. These earthen
canals are aging, and some canals are located on steep hillsides. Large water losses throughout the two main
canals—West Main and Hammond Main—have caused the hillsides to slough and have altered the condition and
integrity of the delivery system.

Multiple breaches have occurred within the Hammond Main Canal over the years and are becoming increasingly
more significant each time. (Table 4). As the table shows, since 1980, the canal has breached 18 times, with

15 failures occurring on the Hammond Canal and three occurring on the West Main Canal. Of the 18 failures, BRCC
estimates that thirteen have been major canal failures. The failures generally occur in the spring and last about a
month, on average. The average repair costs are approximately $268,249.

Table 4. Bear River Canal Company History of Canal Failures and Repair Costs

Canal/Station Year Duration Time of Year Repair Costs?
Hammond / 175+00 1980 8 Weeks Mid Summer $2,874,274
Hammond / 105+00 1984 3 Weeks Mid Summer $179,259
Hammond / 76+70 1985 3 Weeks Spring $50,697
Hammond / 91+30 1985 3 Weeks Spring $137,105
West Main / 213+50 1999 5 Weeks Spring $288,750
West Main / 150+00 2002 5 Weeks Spring $129,403
Hammond / 161+60 2009 3 Weeks Spring $116,463
Hammond / 262+00 2009 4 Weeks Spring $115,958
Hammond / 105+00 2016 3 Weeks Mid Summer $49,472
West Main / 70+00 2017 4 Weeks Mid Summer $23,739
Hammond / 270450 2017 6 Weeks Spring $282,333
Hammond / 175+00 2019 3 Weeks Spring $22,883
Hammond / 76+70 2020 3 Weeks 3rd Week of May $102,802
Hammond / 191+50 2023 1 Week Spring $5,000
Hammond / 225+00 2023 1 Week Spring $5,000
Hammond / 232490 2023 3 Weeks Spring $5,000
Hammond / 273490 unknown 6 Weeks Spring $172,089
Hammond / 284+50 unknown 6 Weeks Spring -
Average 0.4 failures/year 4 weeks Spring $268,249

Source: Bear River Canal Company.

Note: 1. Costs are based on actual repair expenses or estimates derived based on the amount of fill material required to repair the canal section and
assuming a crew can move 50 cubic yards of material with a crew cost of $550 per hour.

The BRCC also operates the Red Flume. The flume is comprised of a riveted steel structure over the Malad River with
concrete transition structures. In 2020, J-U-B assessed the condition of the flume and determined that without
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significant repairs, the flume would fail sometime in the next five to 10 years.* Based on ]J-U-B’s assessment, the
annual probability of failure based on the flume’s structural condition is somewhere in the range of 10 to 20 percent.

In addition to the condition of the flume itself, the flume is also at risk being catastrophically damaged by seismic
activity in the watershed. The Little Bear River watershed is located along the Wasatch Fault, a major fault zone
responsible for much of the seismic activity in the area. This fault system is considered one of the most active in the
United States, and the region is at a higher risk for significant earthquakes compared to many other parts of the
country. Historically, the Wasatch Front has experienced several significant earthquakes, such as the 1934 Cache
Valley earthquake and other major events in the late 19th and early 20th centuries.

A report by the U.S. Geological Survey (USGS) assessed the probabilities of large earthquakes occurring along this
fault over different timeframes, including the likelihood of events occurring within the next 30, 50, and 100 years.>
The report specifically focused on the probability of magnitude 6.0 to 7.0 earthquakes, with the risk of such events
being notably high in northern Utah. In fact, the likelihood of experiencing a magnitude 7.0 or higher earthquake is
higher in this region compared to many other areas in the U.S., making it a key concern for residents of the
watershed.

Given its current structural state, a major earthquake along the Wasatch Fault would cause extensive damage to the
Red Flume. The flume’s failure would lead to a considerable impact on the watershed’s agricultural producers since
their source of supply would be disrupted for an indefinite amount of time. The USGS estimates the probability of a
magnitude 6.0 or higher earthquake along the Wasatch Fault occurring in the next 50 years is about 19 percent, or
about 0.4 percent per year. When considering both the structural condition and seismic risks, the Red Flume's
annual probability of failure ranges from approximately 10 percent at the low end to 20 percent at the high end.

A significant cost of canal breaches and flume failures are the damages the disruption in water supplies have on
agriculture. A canal breach or flume failure during the spring would have serious consequences for the production of
hay, wheat, and corn. Spring is a critical period for these crops, which require steady moisture for proper
germination and early growth. The lack of water could result in moisture stress, making the crops more susceptible
to pests, diseases, and environmental stresses like frost. Inadequate irrigation during critical growth stages could
also reduce the quality of the crops, particularly for hay, which needs to be cut at the right stage for optimal
nutritional value. Ultimately, the disruption would lead to lower yields, poorer-quality harvests, and significant
economic losses for farmers, as the reduced production of hay, wheat, and corn would impact both feed and food
supplies.

Table 5 shows the primary crops grown in Bear River Canal Company’s service. Hay and haylage are the most
common crops grown in BRCC’s service area due to the prevalence of cattle operations, which use the hay for feed.
Wheat and corn are also popular crops. Together, the three crops account for 94 percent of acreage served by BRCC.
As aresult, when a canal breach occurs, these three crops are most likely to be impacted.

4 Slater, Chris. 2020. Red Flume Site Visit [Memorandum]. ]-U-B Engineers Inc.

5 Working Group on Utah Earthquake Probabilities. 2016. Earthquake Probabilities for the Wasatch Front Region in Utah, Idaho, and Wyoming, Misc.
Publication 16-3. Utah Geological Survey, Utah Department of Natural Resources.
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Table 5. Crops Grown in Bear River Canal Company Service Area, by Acre

Crop West Canal Hammond Canal Red Flume Total Acres
Hay/Haylage 26,812 5,716 4,833 32,528
Wheat 16,051 3,422 2,893 19,472
Corn 9,811 2,091 1,768 11,902
Other 3,378 720 609 4,098
Total 56,051 11,949 10,103 68,000

Source: Bear River Canal Company.

Table 6 shows how irrigation supply disruptions of varying lengths affect the yields of hay/haylage, wheat, and corn
developed by Bear River Canal Company. For hay/haylage, yield losses start at 10% after one week and increase
gradually, reaching 50% after five weeks, with the loss remaining the same at six weeks. Hay is relatively resilient to
short-term disruptions but suffers significant losses after prolonged ones. Wheat follows a similar trend, with a 10%
yield loss after one week, but its losses increase more sharply, reaching 30% after four weeks and 50% after six
weeks. Corn, however, is the most sensitive crop, with a 10% loss after just one week. After three weeks, the yield
loss jumps to 50%, and by four weeks, it reaches 100%. In conclusion, hay is the most resilient to water disruptions,
while wheat and corn suffer increasing losses as the disruption lengthens, with corn being particularly vulnerable
even to short-term shortages.

Table 6. Yield Loss from Failure Occurring between April 15 and June 15

Length of Supply Disruption
Crop 1 Week 2 Week 3 Week 4 Week 5 Week 6 Week
Hay/Haylage 10% 15% 20% 25% 50% 50%
Wheat 10% 15% 20% 30% 40% 50%
Corn 10% 20% 50% 100% 100% 100%

Source:  Bear River Canal Company.

4.1.1.2 Bear River Canal Company Canyon Damage Calculations. Under the FWOF], a canal failure is expected to occur
about 0.4 times per year for a duration of four weeks. Failures generally occur on the Hammond Canal, but
occasionally the West Main Canal is impacted. Based on the data from Table 4, above, the Hammond Canal has an
annual failure probability of about 0.35 times per year compared to the West Main Canal’s failure probability of
about 0.07 failures per year. The Hammond Canal serves about 12,000 acres while the West Main Canal serves
56,000 acres. Hay is the most impacted crop, followed by wheat, and corn. Assuming the land served by each canal is
distributed between these three crops, the acres impacted by a failure is shown in Table 7.

Table 7. Modeled Acres of Cropland Impacted by Canal Failures by Crop Type on the BRCC System

Canal Hay Corn Wheat Total
Hammond 5,974 2,390 3,585 11,949
West Main 28,026 11,210 16,815 56,051
Red Flume 2,416 967 1,450 4,833

Source: Bear River Canal Company
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To estimate the value of crop damage that would occur under a canal failure, ten years of yield data for hay, corn,
and wheat were collected from the USDA NASS database for Box Elder County, Utah as shown in Table 8.

Table 8. Crop Yields, Gross Revenues, and Expected Losses of Main Crops Grown in BRCC Service Area Under

Supply Canal Failures

Hay Corn Wheat
Year (Ton/Acre) (Bu/Acre) (Bu/Acre)
2008 3.7 165.3 56.0
2007 3.7 159.0 57.0
2006 3.0 172.0 54.0
2005 3.6 173.0 52.0
2004 3.3 177.0 46.0
2003 3.5 174.0 41.0
2002 3.4 171.0 55.0
2001 4.0 155.0 51.0
2000 4.0 146.0 63.0
1999 4.2 147.0 61.0
Average Yield Per Acre 3.6 164.0 53.6
Normalized Crop Price $220.83 $5.44 $6.30
Gross Revenue Per Acre $794.98 $892.16 $340.20
Percent Reduction from 4-week Irrigation Disruption 25% 100% 30%
Expected Loss from 4-week Irrigation Disruption ($/Acre) $198.75 $892.16 $102.06

Source: USDA National Agricultural Statistics Service (2011-2021). NASS - Quick Stats. USDA National Agricultural Statistics
Service. https://data.nal.usda.gov/dataset/nass-quick-stats. Accessed January 2025.

The average crop losses per event in Table 8 were multiplied by the number of acres served by each canal as shown
in Table 7 to estimate the total crop loss that would result from a failure of the Hammond and West Main canals and
the Red Flume as shown in Table 9. In addition, each canal failure event would incur emergency costs of $268,250
based on the average repair cost of previous failures. In total, a failure of the Hammond Canal would result in
approximately $4.8 million in direct damages while a failure of the West Main Canal would result in $21.6 million
direct damages. Based on historical failure frequencies, the annual probability of a failure of the Hammond Canal is
about 35%, meaning the expected annual loss is about $1.7 million. The annual probability of a failure on the West
Main Canal is about 7%, meaning the expected annual loss is about $1.5 million. The Red Flume has an annual
probability of failure of 10 percent, meaning the expected annual loss is $183,582.
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Table 9. Crop Yields, Gross Revenues, and Expected Damages of Main Crops Grown in BRCC Service Area Under

Supply Canal and Flume Failures

Canal

Loss from Canal Failure Hammond West Main Red Flume
Repair Costs $268,250 $268,250 Unknown
Hay $1,187,365 $5,569,965 $480,250
Corn $2,132,018 $10,001,358 $862,331
Wheat $1,219,477 $5,720,603 $493,238
Total Loss Per Failure $4,807,110 $21,560,176 $1,835,819
Annual Failure Probability 35% 7% 10%
Expected Annual Loss $1,682,489 $1,509,212 $183,582

The Preferred Alternative would construct a box culvert through the Camp Fife area and along two other key
locations on the West Main Canal. In addition, a box culvert would be built along the Hammond Canal at five key
locations based on geotechnical study, ending after the canal bend out of the canyon. The improvements would
greatly reduce the risk of canal failure, thereby reducing the expected annual losses associated with a canal failure.

The Siphon Alternative would abandon a large section of the Hammond Canal by installing a siphon from the
Hammond Canal to the Main Canal, box culverts in three critical locations along the Main Canal, a siphon back to the
Hammond Canal, and a box culvert on the Hammond Canal from the second siphon downstream along the canyon
hills.

4.2. Increased Farm Income from Use of Conserved Water.

The Highland Ditch Company and Central Canal Company both operate existing concrete lined canals that are
deteriorating and reducing the efficiency of operations and maintenance (0&M) and conveyance. Under the
Preferred Alternative, both canals would be piped to improve reliability, reduce O&M costs, and improve
conveyance efficiency for irrigators. In total, the piping projects would increase water supply for irrigation by about
520 acre-feet per year, including 250 acre-feet per year for the Highland Ditch and 270 acre-feet per year for the
Central Canal.

The water conserved by the Preferred Alternative could be used as late-season finishing water since, in most years,
additional water is needed to supplement supplies on existing irrigated acreage. Based on conversations with the
project sponsors, the primary crop grown in the area that would benefit from the conserved water is hay and
haylage.¢ While agricultural producers could respond to the increased supply by planting higher value crops, this
analysis assumes that they will adapt by applying any additional water to existing crops to avoid the costs of
converting fields and limiting their financial exposure to uncertain conditions in the future.

4.2.1. Conveyance and On-farm Irrigation Efficiencies. The number of acres that can be irrigated with water
conserved by the proposed projects depends on the efficiency of the irrigation system. Overall efficiency is
represented by conveyance efficiency and on-farm efficiency. Conversations with the project sponsors indicate that

6]-U-B ENGINEERS, Inc., personal communication, January, 2025.
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the areas served by the piped ditches would likely be irrigated with flood irrigation.” The water conserved by the
proposed improvements would be gained after the water is diverted from the river, but before the water is
delivered to farm and ranch headgates. Based on these considerations, the average on-farm efficiency of flood
irrigation is about 60 percent.8 Based on this efficiency factor, the 520 acre-feet per year of conserved water from
the Preferred Alternative would make an additional 310 acre-feet of water available for consumptive use by crops.

4.2.2. Additional Agricultural Production. The primary benefit of finishing water is the marginal income it creates
for producers by increasing crop production. For hay and haylage, late-season irrigation can enable an additional
cutting. In many hay operations, fields are cut multiple times throughout the growing season and applying irrigation
late in the season can encourage the regrowth of the hay, allowing the plants to recover quickly and produce
another cutting before the season ends.

Crop production functions can be used to estimate how additional water supplies increase crop yields. Generally,
these equations are linear univariate functions relating consumptive water use to crop yields. Table 10 derives a
univariate crop production function for the Lower Bear River study area based on yield data and water
requirements for hay in Box Elder County. The table shows average annual yields for irrigated alfalfa from 1999
through 2008, the most recent years for which data were available from the U.S.D.A NASS database for Box Elder
County. The table also shows the average crop irrigation requirements for hay based on information from Utah State
University. A crop production function was derived by dividing the average yield shown in Table 10 by the
consumptive use requirement.

7 J-U-B ENGINEERS, Inc., personal communication, February, 2025.

8 NRCS. 2019. Utah Irrigation Efficiency Worksheet. Available at:
https://www.nrcs.usda.gov/wps/PA NRCSConsumption/download?cid=nrcseprd1442639&ext=pdf
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Table 10. Average Annual Yield, Crop Water Requirement, Crop Production Function, and Additional Crop Yield
for Hay in the Benefit-Cost Analysis

Year Hay
(Ton/Acre)

2008 3.7
2007 3.7
2006 3.0
2005 3.6
2004 3.3
2003 3.5
2002 3.4
2001 4.0
2000 4.0
1999 4.2
Average Yield Per Acre 3.6
Crop Irrigation Requirements (acre-feet/acre) 2.2
Crop Production Function (Yield/acre-foot/acre) 1.6
Water Available from Highland Ditch (acre-feet) 150
Additional Crop Production from Highland Ditch 240 tons
Water Available from Central Canal (acre-feet) 162
Additional Crop Production from Central Canal 260 tons

Source: USDA National Agricultural Statistics Service (2011-2021). NASS - Quick Stats. USDA National Agricultural Statistics
Service. https://data.nal.usda.gov/dataset/nass-quick-stats. Accessed January 2025. Crop Water Requirements from Utah State University
Extension Economics. 2022. Crop and Wetland Consumptive Use and Open Water Surface Evaporation for Utah, Appendix J: Updated Consumptive
Use Estimates at EWS Sites.

The estimated crop production function indicates that for every acre-foot of water consumed by the crop, yields
increase by approximately 1.6 tons per acre. To estimate the amount of additional crop production that would result
from the Preferred Alternative, the additional irrigation supply calculated in section 4.3 was multiplied by the crop
production function.

Based on these calculations, hay production would be expected to increase by 500 tons per year. Of this total,
approximately 240 tons would be produced with water conserved by piping the Highland Ditch while the remaining
260 tons would be produced with water conserved by piping the Central Canal.

4.2.3. Valuation of Increased Crop Production. The additional hay yield produced under the Preferred Alternative
was valued by estimating gross revenue using U.S.D.A. ERS normalized prices for hay in Utah and subtracting
marginal production costs. Marginal production costs were estimated using crop enterprise budgets developed by
Utah State University for established irrigated oat hay in Northern Utah.?

The enterprise budget expresses crop production costs in terms of capital, labor, and materials. The costs are
further categorized by activity, including pre-planting, planting, growing, and harvesting. These cost categories were

9 Utah State University. 2019. Irrigated Oat Hay Enterprise Budget, Northern Utah. Utah State University, College of Agriculture and Applied Sciences.
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reviewed to determine which cost categories would apply to the application of finishing water. We determined that
costs related to irrigation and harvesting were the only cost categories that would increase as a result of applying
finishing water. These costs were itemized and standardized to report expenses in terms of tons as shown in

Table 11, below. The values in the enterprise budget were updated to 2025 dollars using the CPI and expressed in

dollars per ton.

Table 11. Marginal Production Costs for

Irrigated Hay Used in the Benefit-Cost Analysis

(2025 $)

Source:

Utah State University. 2019. Irrigated Oat Hay Enterprise Budget,
Northern Utah. Utah State University, College of Agriculture and

Applied Sciences.

Cost Category Hay ($/ton)
Labor $8.68
Water assessment $3.47
Fuel $18.07
Baling $2.01
Other $1.74
Total $33.97

Table 12 shows the normalized price for hay in Utah based on data from the U.S.D.A. ERS. Gross crop revenues were
estimated by multiplying the normalized price in Table 12 by the additional hay yield calculated in Table 10. Based
on these calculations, the Action Alternatives would increase farm income by approximately $93,435 per year, net of
costs. This includes $44,850 for the Highland Ditch and $48,585 for the Central Canal.

Table 12. Normalized Prices, Gross
Revenues, Gross Costs, and Net
Operating Income for Hay Grown in the
Lower Bear River Watershed (2025 $)

Source:

https://www.ers.usda.gov/data-products/normalized-
prices

Metric Highland Ditch Central Canal
Normalized Price $220.83 $220.83
Marginal Production Cost $50.73 $50.73
Additional Crop Production 240 tons 260 tons
Gross Revenue $53,000 $57,415
Total Cost $8,150 $8,830
Net Revenue $44,850 $48,585

4.3. Reduced Water Supply Treatment Costs.

Under the Action Alternatives, the existing municipal culinary water delivery systems in Bear River City and
Tremonton would be replaced with a gravity flow piping system, accompanied by the construction of storage and
pumping facilities. These improvements would provide pressurized water to a new secondary irrigation network,
resulting in more efficient water use and lower water treatment costs. The implementation of these systems is
expected to conserve a significant amount of water annually as described below.

4.3.1 Bear River City. Bear River City (BRC) residents and the surrounding cropland currently receive irrigation
water from a concrete lined canal. This canal originates at a diversion from one of BRCC’s main canals named the
East Main Canal, where it diverts 24 CFS. The canal flows south to BRC with diversions for other users sporadically.
The canal flows through the city and has a drain to the Bear River near the city park. There are two additional drains
at the south end of the system on the south side of BRC’'s cemetery. The city would like to improve this canal and
optimize delivery of irrigation water to residents.
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The existing delivery canal is in poor condition. There are sections at risk of failure due to the concrete liner being
cracked and broken allowing for seepage. The canal needs to be repaired or replaced to re-establish the safety and
security of agricultural water delivery. BRC does not currently provide its residents with pressurized secondary
water for outdoor use. Inclusion of this amenity in the city would decrease the demand on the culinary water system
allowing the culinary water supplies to serve further into the future.

Under the Action Alternatives, the delivery canal would be replaced with gravity flow piping. In addition, an
equalization storage facility and pumping facility would be constructed at the city park. These facilities would
deliver pressurized water to a new secondary irrigation network within the city. Installing the gravity-flow piping
system for secondary irrigation will conserve approximately 175 acre-feet of water per year. 10

The municipal water rates for Bear River City, which is served by Acme Water Company, were used to value the
conserved water. Municipal water rates reflect the material expenses of distributing water to customers. These
expenses include capital, labor, energy, materials, and water supply. Some expenses are fixed, while others are
variable. Conserving the water supply would avoid the variable expenses associated with delivering water.

The tiered water pricing structure shown in Table 13 provides insights into the utility’s fixed and variable costs. The
utility likely has substantial fixed costs that remain constant regardless of water usage, such as infrastructure
maintenance, administrative expenses, and capital investments in water treatment plants, distribution systems, and
storage facilities. The low price of $1.25 per 1,000 gallons for the first 24,000 gallons seems designed to recover
these fixed costs across a broad customer base, making basic water access affordable for most households. This
suggests that the utility spreads its fixed costs evenly among all customers, ensuring that everyone contributes to
the essential infrastructure.

Table 13. Municipal Water Rate Usage Tier (Gallons) Estimated
Water Rates for Bear 0t024,000 | 24,000t0 40,000 | 40,001+ | Variable Cost
River City

Source: Price per 1,000 gal $1.25 $2.00 $3.00 $2.50
Acme Water Company

As consumption increases, however, the utility incurs variable costs, which change depending on how much water is
used. These include the costs associated with sourcing, treating, and delivering larger quantities of water, as well as
the additional energy and chemicals required. The higher pricing tiers—$2.00 per 1,000 gallons for usage between
24,000 and 40,000 gallons, and $3.00 per 1,000 gallons for anything above that—likely reflect these rising marginal
costs. These increases in price as water use climbs suggest that the utility’s expenses grow with higher demand,
possibly due to more expensive processes or the need for expanded infrastructure to meet increased usage.

Using a cost of $2.50 per 1,000 gallons as an approximation of the utility's variable costs is reasonable because it
falls between the $2.00 and $3.00 per 1,000-gallon price tiers in the utility's rate structure. The $2.50 estimate
reflects the marginal cost of supplying additional water in the middle of this range, capturing the growing expenses
of treatment, distribution, and infrastructure expansion without reaching the highest cost tier.

10J.U-B ENGINEERS, Inc., personal communication, January, 2025.
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The information in Table 13 was used to estimate the value of conserving 175 acre-feet as part of the Bear River City
pressure irrigation component of the Preferred Alternative. In total, the pressure irrigation component would
reduce demand on the municipal water system by an estimated total of 57.02 million gallons per year. At an average
value of $2.50 per 1,000 gallons, the water metering component of the project is expected to save approximately
$142,550 per year in water supply expenses.

4.3.2 Tremonton. Tremonton City is growing and has a limited water supply. Irrigated agricultural lands are being
converted into residential homes. There is not enough drinking water supply to continue to supply the new growth.
But, as the agricultural lands are converted to homes, the city acquires more irrigation water shares. These water
shares can be put to use through pressure irrigation systems to irrigate yards.

This project will create a new pressure irrigation distribution system and two equalization ponds. Tremonton
proposes to increase the existing pressurized irrigation system to service new development within city limits. The
project will include installing 23,200 feet of 6” pipe, 8,000 feet of 10” pipe, upgrading two pumping stations and
constructing two equalization storage facilities and a pressure reducing station. The new infrastructure will provide
residents with less expensive water for outdoor use and reduce the demand on culinary water, which is a depleting
resource in the area. These facilities would deliver pressurized water to a new secondary irrigation network within
the city. Installing the new piping system for secondary irrigation will conserve approximately 500 acre-feet of
water per year. 11

The municipal water rates for Tremonton City, were used to value the conserved water. Municipal water rates
reflect the material expenses of distributing water to customers. These expenses include capital, labor, energy,
materials, and water supply. Some expenses are fixed, while others are variable. Conserving the water supply would
avoid the variable expenses associated with delivering water.

The tiered water pricing structure shown in Table 14 provides insights into the utility’s fixed and variable costs. The
utility likely has substantial fixed costs that remain constant regardless of water usage, such as infrastructure
maintenance, administrative expenses, and capital investments in water treatment plants, distribution systems, and
storage facilities. The low price of $1.50 per 1,000 gallons for the first 10,000 gallons seems designed to recover
these fixed costs across a broad customer base, making basic water access affordable for most households. This
suggests that the utility spreads its fixed costs evenly among all customers, ensuring that everyone contributes to
the essential infrastructure.

Table 14. Municipal Usage Tier (Gallons) .

Water Rates for e
0- | 10,001~ | 40,001- | 70,001- | 100,001~ | Above | Variable

Tremonton 10,000 | 40,000 70,000 100,000 | 130,000 | 130,001 Cost

Source: Price per

Fremonton City 1,000 gal $1.50 | $1.75 $2.50 $3.00 $3.50 $4.00 $2.95

117.U-B ENGINEERS, Inc., personal communication, January, 2025. A detailed analysis of the anticipated water savings for the Tremonton projects was
conducted to calculate the annual savings of 500 acre-feet per year. This estimate is based on the 2017 Tremonton Secondary Water Capital Facilities
Plan and the corresponding projections outlined therein. For the purposes of this calculation, the assumption is that the improvements will implement
50% of the proposed infrastructure within Service Area 10 and 75% of the infrastructure within Service Area 9 of the 2017 plan.
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As consumption increases, however, the utility incurs variable costs, which change depending on how much water is
used. These include the costs associated with sourcing, treating, and delivering larger quantities of water, as well as
the additional energy and chemicals required. The higher pricing tiers likely reflect these rising marginal costs.
These increases in price as water use climbs suggest that the utility’s expenses grow with higher demand, possibly
due to more expensive processes or the need for expanded infrastructure to meet increased usage.

Using a cost of $2.95 per 1,000 gallons as an approximation of the utility's variable costs is reasonable because it
averages the price of water in all tiers beyond the first tier. The $2.95 estimate reflects the marginal cost of
supplying additional water in the middle of this range, capturing the growing expenses of treatment, distribution,
and infrastructure expansion without reaching the highest cost tier.

The information in Table 14 was used to estimate the value of conserving 500 acre-feet as part of the Tremonton
pressure irrigation component of the Action Alternatives. In total, the pressure irrigation component would reduce
demand on the municipal water system by an estimated total of 162.9 million gallons per year. At an average value
of $2.95 per 1,000 gallons, the new pressure irrigation distribution system and two equalization ponds are expected
to save approximately $480,630 per year in water supply expenses.

4.4. Reduced Loss of Wetland Habitat Functions.

The wetlands in the lower Little Bear River watershed, including the Bear River Club, Chesapeake Duck Club, and
Salt Creek Waterfowl Management Area, provide vital ecological and recreational benefits. The Bear River Club and
the Chesapeake Duck Club are exclusive waterfowl hunting clubs that offer access to wetlands attracting a wide
variety of migratory waterfowl. Both clubs combine a commitment to wildlife conservation with a comfortable
environment for hunters. The Salt Creek Waterfowl Management Area is a protected wetland, designed to provide
critical habitat for migratory waterfowl. It offers a mix of ponds, marshes, and upland habitats that attract a wide
variety of avian species.

The wetlands are crucial habitats for migratory birds, especially along the Pacific and Central flyways, and support
numerous species such as waterfowl, shorebirds, and other wildlife. They also offer recreational opportunities like
bird watching, hunting, and photography, attracting nature enthusiasts and sportsmen. Waterfowl clubs like Bear
River and Chesapeake Duck Club help manage these habitats to ensure their sustainability for both wildlife and
recreation.

The levees surrounding these wetlands are essential for maintaining water levels and preventing erosion,
degradation, and the spread of invasive species. The levee serving the Salt Creek Waterfowl Management Area has
already failed and the site is under pressure from invasive species, including phragmites. The Bear River Club’s
levee, which protects 14,000 acres, is deteriorating, and a failure could drain thousands of acres of wetland habitat.
Similarly, the Chesapeake Duck Club’s levee along the Bear River is also at risk and requires repairs to prevent
further erosion and safeguard 4,000 acres of wetland.

The levees are at risk of failure, which could result in significant ecological and recreational losses. According to
Ducks Unlimited staff, a leading organization dedicated to wetland and waterfowl conservation, if the levees failed, it
would prevent wetland managers from maintaining water levels, which is crucial for preventing the spread of
invasive species. In wetlands, stable water levels help control the growth of invasive species like cattails and
phragmites, which thrive in stagnant, low-water conditions. By carefully managing water levels, wetland managers
can prevent these aggressive species from dominating, thereby preserving the diversity of native vegetation that
supports wildlife, including waterfowl and other wetland-dependent species.
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Changes that lead to the spread of invasive species or fluctuating water levels can significantly reduce the
recreational and ecological value of wetlands, particularly for hunting. Waterfowl hunters rely on stable, healthy
habitats with diverse plant life that provides food and shelter for migratory birds. Besides allowing for invasive
species to expand, unstable water levels can create mudflats or dry patches, making it harder for hunters to find
open water where birds gather, while also limiting the growth of submerged plants that attract waterfowl. As these
wetlands become less suitable for waterfowl, hunting opportunities decrease, reducing the overall recreational
experience. Effective water management is essential to maintaining these areas as prime hunting destinations and
preserving their ecological and recreational value.

Under existing conditions, the expected damage of operating the levees in their current condition can be estimated
by calculating the product of each levee’s annual probability of failure and the resulting damages, including invasive
species management costs and loss of wetland values, including hunting. Under the Preferred Alternative, these
expected damages would be reduced by reinforcing the levees and making other improvements to reduce or
eliminate the risk of failure.

4.4.1. Annual Probability of Levee Failures. The levee operated by the Bear River Club separates thousands of acres
of wetland from the Bear River. This levee is narrowing due to erosion from river fluctuations and motorized boat
waves. This narrowing has surpassed the point of being able to mobilize necessary maintenance equipment on the
levee making, it is difficult or impossible to complete repairs. The continued narrowing and inability to repair the
levee suggests that a failure is probable and imminent. Operators of the club suggest that it is common to lose a foot
or more of width in the vulnerable areas. Some of these vulnerable areas are approximately 10 feet in width. This
would indicate that a failure would be possible in the next 5-10 years. Therefore, J-U-B suggests that the failure
probability of the Bear River Club Levee is between 10%-20% in any given year (average of 15%) as shown in
Table 15.

Table 15. Expected Annual Damages from Levee Failures in Lower Bear River Watershed ($ 2025)

Wetland Name Annual Failure

Probability
Bear River Club 15%
Chesapeake Duck Club 32%

Salt Creek Waterfowl Management Area 100%

Source: Ducks Unlimited.

The levee operated by the Chesapeake Duck Club also separates thousands of acres of wetlands from the Bear River
and is narrowing due to similar erosion factors. However, this levee contains structures used to control the level of
water within the wetlands that are deteriorating, increasing the probability of levee failure. If corrective measures
are not taken, the levee could completely fail. The operators will use management strategies to mitigate any further
damages, but they cannot completely avoid causing more damage. This would suggest that this structure and the
levee are likely to fail in the coming years. J-U-B estimates that the annual failure probability to be approximately
25%-40% (average of 32%).

The levee managed by the Division of Wildlife Resources in the Salt Creek Waterfowl Management Area is currently
in a failed state with holes in the west levee of the bypass channel. The levee was originally intended to separate the
Salt Creek from the surrounding wetlands. The levee does not accomplish this task in its current state because of
multiple washed out sections of the levee.
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4.4.2. Invasive Species Spread and Eradication Costs. Table 16 shows the area of wetland currently occupied by
invasive species as well as the area expected to be invaded under the FWOFI. The estimates were created by Ducks
Unlimited. At the Chesapeake Duck Club, the Main Marsh, which borders the Bear River, serves as the club's primary
wetland unit. It spans an estimated 765 acres, with around 20% of it currently vegetated by invasive species. If a
breach were to occur, allowing water to flow unchecked, the spread of invasive species could increase the vegetated
area to approximately 30-40% within the first year. If the breach went untreated and unrepaired, the vegetation
could potentially double again the following year, significantly altering the wetland's ecology and habitat quality.

Similarly, the Bear River Club, which also borders the Bear River, covers an estimated 7,934 acres of wetland.
Currently, it is about 15-20% vegetated by invasive species. In the event of a levee breach, invasive species could
spread rapidly, potentially increasing the invasive species vegetated area to 30-40% within the first year. If left
unaddressed, the vegetation percentage could increase dramatically the following year, further compromising the
wetland’s biodiversity and habitat suitability. Both areas highlight the pressing need for proper levee maintenance
to prevent the spread of invasives and protect the ecological integrity of these vital wetland habitats.

The levee protecting the Salt Creek Waterfowl Management Area, which covers an area of about 5,500 acres, is
currently in a failed state with holes in the west levee of the bypass channel. Currently, it is about 20% vegetated by
invasive species. The levee was originally intended to separate the Salt Creek from the surrounding wetlands. The
levee does not accomplish this task in its current state because of multiple washed out sections of the levee. The
failed state of the levee is opening the wetlands to the further possibility of invasive species expansion which
requires costly treatment and time to eradicate.

Table 16. Acres of Wetland, Wetland Acres Currently Invaded by Phragmites, and Wetland Area that Would be
Invaded by Phragmites under the FWOFI

Wetland Acres Wetland Acres
Net Change
Acres of Currently Damaged by .
Wetland Name . . in Invaded
Wetland Damaged by Invasive Species Area
Invasive Species Under FWOFI
Bear River Club 7,934 1,587 2,380 793
Chesapeake Duck Club 765 153 230 77
Salt Creek Waterfowl Management Area 5,496 1,099 1,649 550
Total 14,195 2,839 4,259 1,420

Source: Ducks Unlimited.

A failure of the levees securing the wetlands would disrupt the delicate balance of water levels and habitat
conditions, creating conditions that favor the growth of invasive species, including cattails and phragmites, which
thrive in disturbed or stagnant environments. Managers from waterfowl management areas and other wetland
experts have noticed a rise in phragmites growth along canals as the water levels of the Great Salt Lake have
decreased.12

12 ECONorthwest, Martin & Nicholson. 2019. Assessment of Potential Costs of Declining Water Levels in Great Salt Lake. (Note: This report cites personal
communication from Rich Hansen, Utah Division of Wildlife, February 27, 2019.)
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Should the wetlands be damaged by the expansion of invasive species, restoring the wetland to their previous state
and mitigating the impacts would be costly and time-consuming. Efforts would likely include the removal of invasive
plants, which is both labor-intensive and requires ongoing management to prevent regrowth. The costs associated
with these restoration efforts could be significant, not only in terms of financial resources but also in the time
required to return the wetland to a functional and productive state. The cost of habitat restoration in Utah'’s
wetlands has been estimated to be about $1,000 per acre.!3 This value is used to estimate the cost of restoring
wetlands in the study area following a levee failure. Moreover, it generally takes about five years of sustained effort
to remove the invasive species and restore wetland habitat.1*

Table 17 shows the annual cost of eradicating invasive species under the FWOFI should a levee fail at the Bear River
Club or the Chesapeake Duck Club or should the levee remain failed at the Salt Creek Waterfowl Management Area.
As the table shows, annual eradication expenses would range between $77,000 for Chesapeake Duck Club and
$793,000 per year at the Bear River Club. The annual eradication cost at Salt Creek Waterfowl Management Area
totals $550,000.

Table 17. Acres of Wetland Damaged by Invasive Species and Invasive Species Management Costs Under the
FWOFI

Net Change in
Wetland Acreage Treatment | Annual Invasive
Wetland Name Damaged by Cost per Species
Invasive Species Acre Treatment Cost
Under FWOFI
Bear River Club 793 $793,000
Chesapeake Duck Club 77 $1,000 $77,000
Salt Creek Waterfowl Management Area 550 ’ $550,000
Total 1,420 $1,420,000

4.4.3. Valuation of Wetland Habitat. Wetlands are extremely productive ecosystems, capable of producing a variety
of public benefits. Previous studies of wetland values have shown that wetlands provide recreational opportunities,
including fishing, bird watching, hunting, and boating. Wetlands also provide important habitat for aquatic and avian
species, in addition to regulating water flows and improving water quality.

A 2015 study of wetlands created for mitigation compliance with Section 404 of the Clean Water Act found that
mitigation wetlands create similar values to natural wetlands when they are properly constructed. The study
"Valuation of Ecosystem Services from Wetlands Mitigation in the United States" primarily focuses on estimating the
economic value of ecosystem services generated by wetland mitigation projects. To assess the ecosystem service
value of wetland mitigation, the study relied on wetland permit data from the U.S. Army Corps of Engineers for the
years 2010-2012. This data included details on the location, type, size, and impact of wetland losses, as well as the
type and extent of mitigation measures taken to compensate for those losses. During this period, roughly

72,000 acres of wetland were restored or created to offset the impacts on 30,000 acres of wetlands across the U.S.

13 ECONorthwest, Martin & Nicholson. 2019. Assessment of Potential Costs of Declining Water Levels in Great Salt Lake. (Note: This report cites personal
communication from Keith Hambrecht, Utah Division of Forestry, Fire & State Lands, Aprill 22, 2019.)

14 https://extension.usu.edu/wetlands/research/how-to-restore-phragmites-invaded-wetlands.pdf
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It's important to note that this analysis only includes wetland activities that required a Section 404 permit, and not
all wetland changes, as some activities may have occurred without a permit.

The study used a method known as meta-analysis to estimate the value of wetlands. Meta-analysis involves
reviewing and combining results from numerous similar studies to draw more general conclusions. In this case, the
meta-analysis focused on wetland valuation studies conducted over the past 25 years, considering various factors
such as geographic location, socio-economic variables, and specific wetland services like flood control or water
purification. The goal of this approach is to transfer the value of wetlands from existing studies to new sites in a way
that is more efficient than conducting individual valuation studies for every new location. The method used in this
report is known as "value-function transfer," which improves on simple value-estimate transfer by taking into
account differences in the studies included and adjusting for them, though some errors may still carry over.

The study also recognized that the value of wetlands can vary based on their location and characteristics. For
example, wetlands in different regions of the U.S. might have different values based on local socio-economic
conditions or the specific ecosystem services they provide. The meta-regression analysis used in the report took
these factors into account by incorporating variables related to wetland characteristics (such as size and type) and
geographical factors (such as the wetland’s location in one of several U.S. regions). These factors were used to
estimate a "consumer surplus value,” which reflects the total value of ecosystem services provided by wetlands per
acre per year. The study found that wetlands created for mitigation create approximately $8,000 to $60,000 per acre
in annual ecosystem service benefits at a national level and between $6,267 to $14,413 in Utah (Table 18).

Table 18: National Average Benefit Value Per Acre for Individual Wetland Ecosystem Services Produced by Wetland
Mitigation (2025 $)

R A Annual Average Annual Average Benefit Per
Benefit Per Acre Acre (Lower Bound)
National Average $64,057 $8,949
State of Utah $14,413 $6,267

Source: Adusumilli, N. 2015. Valuation of Ecosystem Services from Wetlands Mitigation in the United States. Land, 4(1).

Using the reference study on the valuation of ecosystem services from wetlands is relevant to the proposed wetland
protection in the study area because it provides a scientifically grounded, state-level estimate of the economic value
of wetland ecosystem services, which can help inform decisions about the costs and benefits of wetland protection.

While not all wetlands will provide the exact same level or type of ecosystem services as those valued in the study,
applying the study’s results to the study area is a reasonable approach because the study derived state-level
functions of wetland values that reflect state-level variables. This averaging accounts for the inherent variability and
uncertainty in wetland services, such as differences in wetland size, location, and type. By using these state average
per-acre values, we can approximate the ecosystem service value for wetland projects in the study area, recognizing
that the values may vary slightly depending on local conditions but still providing a reliable estimate for project
planning and policy development.

The study’s methodology, which accounts for regional and ecological differences, helps mitigate the uncertainty
associated with applying such values to a specific location, such as the study area, while offering a sound basis for
estimating the economic benefits of wetland restoration in the state.

4.4.4. Wetland Damage Reductions. Table 19 estimates expected annual wetland damages under the FWOFI by
combining the projected increase in acres occupied by invasive species with the associated annual costs of control
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and the loss of wetland ecosystem services. Under FWOF]I, levee failure at the Bear River Club yields damages of
about $865,000/year, the Chesapeake Duck Club about $177,900/year, and the Salt Creek Waterfowl Management
Area about $4.0 million/year. In the benefit-cost analysis, these FWOFI damages are treated as reduced damage
benefits of the Preferred Alternative—i.e., the benefit equals the FWOFI value minus any residual with-project
damages—because the levee improvements are intended to prevent the invasive spread and wetland loss that drive
these damages. In total, about $5,042,684 per year of reduced damage benefit is expected under the Preferred

Alternative.

Table 19. Expected Annual Damages from Levee Failures in Lower Bear River Watershed ($ 2025)

Expected
Net Change in Annual
Wetland Annual Cost Annual Loss Total Annual Annual Damage
Acreage of Invasive of Wetland Wetland Failure (FOWFI)/
Wetland . o
Damaged by Species Ecosystem Damages from | Probability Reduced
Invasive Management Services Levee Failures of Levee Damage
Species (Preferred
Alternative)
Bear River Club 793 $793,000 $4,972,238 $5,765,638 15% $864,845
Chesapeake Duck Club 77 $77,000 $479,426 $555,926 32% $177,896
Salt Creek Waterfowl 550 $550,000 $3,444,343 $3,993,943 100% $3,999,943
Management Area
Total 1,420 $1,420,000 $8,896,007 | $10,315,507 - $5,042,684
4.5, Costs

Project costs include all expenses incurred as part of the development, installation, operation, and maintenance of a
project. Preliminary engineering work was completed by J-U-B, who was hired by the Sponsoring Local Organization
to lead design and planning work on the project. J-U-B is the lead engineer on the project. Based on this work, ]-U-B
provided cost estimates for the Action Alternatives. The cost estimates were allocated to particular categories,

which included:

®  Permitting;

®  Administration;

m  Engineering and design;

m  Construction; and

m  Operations and Maintenance.

Each cost was allocated to federal sources or the project sponsor.

4.5.1. Installation Costs. Installation costs were estimated using the bottom-up approach. This method breaks
projects and structures into lower-level components and then costs those components for their direct costs,

including labor, materials, and professional services. In addition, installation cost estimates include cost

contingencies of 25 percent of construction costs.

Tables 20 through 31 show the estimated installation costs for the structures included in the Action Alternatives.
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Table 20: 30% OPC for All Sections of the BRCC Irrigation System Delivery Improvements—Main Canal and Hammond Canal

*Construction mobilization costs include cultural resource protection and Clean Water Act Section 404 mitigation costs.
Mitigation costs represent planning-level estimates for mitigation that may be required to comply with NHPA Section 106
and CWA Section 404 permitting and do not pre-determine permit conditions. Actual mitigation requirements and costs
would be determined during permitting and design.
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Table 22: 30% OPC for all sections of the BRCC Irrigation System Delivery Improvements—Bear River City Canal Piping and
Pressure Irrigation with Equalization Storage

I

General Subtotal $ 750,000.00
1 Mobilization* Lump Sum 1 S 500,000.00| $ 500,000.00
2 Traffic Control Lump Sum 1 S  200,000.00 S 200,000.00
3 Storm Water Pollution Prevention Plan (SWPPP) Lump Sum 1 S 50,000.00 $ 50,000.00

$ ;
Demolition Subtotal $ 233,750.00
4 Remove and Dispose of Concrete Liner Feet 18,500 S 250/ S 46,250.00
5 Remove Concrete Structure Each 5 S 3,000.00| S 15,000.00
6 Remove Bridge/Box Culvert Each 17 S 2,500.00| S 42,500.00
7 Remove Asphalt Square Yard 32,500 S 4.00| S 130,000.00

$ i}
Reconstruction/Relocation Subtotal $ 10,000.00
8 Canal Diversion Structure Each 1 S 10,000.00 S 10,000.00

$ _
Roadway Subtotal $ 1,845,500.00
9 Transmission Line Roadway Crossing Each 12 S 7,000.00| S 84,000.00
10 Transmission Line Gravel Crossing Each 5 S 2,500.00| S 12,500.00
11 Import Fill Cubic Yard 12,900 S 40.00| $ 516,000.00
12 Roadbase Cubic Yard 6,450 S 50.00 S 322,500.00
13 HMA Ton 4,600 S 120.00| S 552,000.00
14 Concrete Curb and Gutter Feet 700 S 40.00| $ 28,000.00
15 Sidewalk Square Feet 2,000 S 12.00, $ 24,000.00
16 State Import Fill CubicYard 1,500 S 80.00| $ 120,000.00
17 State Roadbase Cubic Yard 750 S 90.00| $ 67,500.00
18 State HMA Ton 850 S 140.00 S 119,000.00

$ i
Utilities Subtotal $ 7,127,350.00
19 4" C-900 PVC Pipe Feet 36,750 S 45.00| $ 1,653,750.00
20 6" C-900 PVC Pipe Feet 5,300 S 50.00| $ 265,000.00
21 8" C-900 PVC Pipe Feet 3,800 S 55.00| $ 209,000.00
22 10" C-900 PVC Pipe Feet 2,300 S 60.00| $ 138,000.00
23 12" C-900 PVC Pipe Feet 400 S 70.00| $ 28,000.00
24 Pressure Turnout Each 350 S 3,500.00/ S 1,225,000.00
25 Pumping Station LS 1 S 35,000.00| $ 35,000.00
26 Pump House LS 1 S 100,000.00| $ 100,000.00
27 48" Corrugated HDPE Feet 15,800 S 150.00| $ 2,370,000.00
28 36" Corrugated HDPE Feet 2,800 S 140.00 $ 392,000.00
29 24" Corrugated HDPE Feet 250 S 120.00| S 30,000.00
30 18" Corrugated HDPE Feet 170 S 100.00 S 17,000.00
31 Gravity Turnout Structure Each 19 S 8,000.00| $ 152,000.00
32 Outlet Diversion Structure Each 1 S 10,000.00 S 10,000.00
33 Cleanout Structure Each 30 S 6,000.00| S 180,000.00
34 Pond Earthwork Cubic Yard 4,800 S 12.00 S 57,600.00
35 Pond Liner Square Feet 20,000 S 9.00| $ 180,000.00
36 Pond Inlet LS 1 S 5,000.00| S 5,000.00
37 Concrete Pad for Sediment Removal LS 1 S 20,000.00, S 20,000.00
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38 End of Line Drain Each 2 S 5,000.00| $ 10,000.00
39 Fencing Feet 1,000 S 50.00, $ 50,000.00
Traffic and Safety Subtotal $ 4,155.00
40 Traffic Sign Each 10 S 300.00 S 3,000.00
41 Pavement Markings - 4" Paint Feet 7,500 S 015 $ 1,125.00
42 Pavement Markings - 8" Paint (Cross Walk) Feet 100 S 030 S 30.00
$ -
Construction Subtotal $  9,970,755.00
Construction Contingency % Subtotal 25% S  2,492,688.75
Construction Total S 12,463,443.75
Preliminary Engineering % Construction Total 8% S 997,075.50
Construction Engineering % Construction Total 6% S 747,806.63
Project Administration (NRCS) % Construction Total 2% S 249,268.88
Project Administration (Sponsor) Lump Sum 1 S 4,000.00| $ 4,000.00
Permits Lump Sum 1 S 15,000.00 S 15,000.00
Project Total S 14,476,594.75
NRCS Share 75% Construction, Engineering, Admin S 11,341,733.81
Bear River City Share 25% Construction, Permits, Admin S 3,134,860.94

*Construction mobilization costs include cultural resource protection and Clean Water Act Section 404 mitigation costs.
Mitigation costs represent planning-level estimates for mitigation that may be required to comply with NHPA Section 106
and CWA Section 404 permitting and do not pre-determine permit conditions. Actual mitigation requirements and costs
would be determined during permitting and design.
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Table 23: 30% OPC for all sections of the BRCC Irrigation System Delivery Improvements—Highland Ditch Replacement
of Open Ditch with Piped System

Estimated

Description Quantity Unit Price
General Subtotal $ 300,000.00
1 Mobilization* Lump Sum 1 S 200,000.00 S 200,000.00
2 Traffic Control Lump Sum 1 S 80,000.00 S 80,000.00
3 Storm Water Pollution Prevention Plan (SWPPP) | Lump Sum 1 S 20,000.00| $ 20,000.00
Demolition Subtotal $ 82,975.00
4 Remove Concrete Liner Feet 16,190 S 250 S 40,475.00
5 Clearing and Grubbing LS 1 S 5,000.00 | $ 5,000.00
5 Remove Concrete Structure Each 5 S 3,000.00 | S 15,000.00
6 Remove Bridge/Box Culvert Each 9 S 2,500.00 S 22,500.00
Reconstruction/Relocation Subtotal $ 14,000.00
7 Flow Measurement Device Each 2 S 7,000.00 | S 14,000.00
Roadway Subtotal $ 43,000.00
8 Roadway Crossing Each 1 S 7,000.00 | S 7,000.00
9 Gravel Crossing Each 8 S 2,500.00 S 20,000.00
10 Flowable Fill for Box Culverts Each 4 S 4,000.00 | $ 16,000.00
Utilities Subtotal $ 3,155,650.00
11 36" Corrugated HDPE Feet 16,190 S 140.00 S 2,266,600.00
12 36" Welded HDPE DR 32.5 Feet 395 S 150.00 | $ 59,250.00
13 24" Corrugated HDPE Feet 610 S 120.00 S 73,200.00
14 18" Corrugated HDPE Feet 1,146 S 100.00 | S  114,600.00
15 Service Connection Each 23 S 8,000.00 | S  184,000.00
16 Storm Water Release Structure Each 1 S 8,000.00 | $ 8,000.00
17 Transition Structure Each S 9,000.00 | $ 36,000.00
18 Transition Structure with Storm Water Inlet Each 1 S 9,000.00 | $ 9,000.00
19 Outlet Structure Each 1 S 7,000.00 | S 7,000.00
20 Cleanout Structures Each 23 S 6,000.00 S  138,000.00
21 Import Backfill CcYy 12,000 S 20.00 S  240,000.00
22 Freeway Crossing LS 1 S 20,000.00 | S 20,000.00
Construction Subtotal $ 3,595,625.00
Construction Contingency % Subtotal 25% S  898,906.25
Construction Total $ 4,494,531.25
Preliminary Engineering % Construction Total 8% S  359,562.50
Construction Engineering % Construction Total 6% S 269,671.88
Project Administration (NRCS) % Construction Total 2% S 89,890.63
Project Administration (Sponsor) Lump Sum 1 S 4,000.00 | $ 4,000.00
Permitting Lump Sum 1 S 15,000.00 | S 15,000.00
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Project Total $ 5,232,656.25
NRCS Share 75% Construction, Engineering, Admin S 4,090,023.44
Highland Ditch Share 25% Construction, Permits, Admin S 1,142,632.81

*Construction mobilization costs include cultural resource protection and Clean Water Act Section 404 mitigation costs.
Mitigation costs represent planning-level estimates for mitigation that may be required to comply with NHPA Section 106
and CWA Section 404 permitting and do not pre-determine permit conditions. Actual mitigation requirements and costs
would be determined during permitting and design.
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Table 24: 30% OPC for all sections of the BRCC Irrigation System Delivery Improvements—Central Canal Company
Replacement of Open Ditch with Piped System

Estimated

Description Quantity Unit Price
General Subtotal $ 225,000.00
1 Mobilization* Lump Sum 1 S 200,000.00 S 200,000.00
2 Traffic Control Lump Sum 1 S 15,000.00 S 15,000.00
3 Storm Water Pollution Prevention Plan (SWPPP) Lump Sum 1 S 10,000.00 | $ 10,000.00
Demolition Subtotal $ 78,000.00
4 Remove Concrete Liner Feet 10,200 S 250 S 25,500.00
5 Clearing and Grubbing LS 1 S 20,000.00 | S 20,000.00
5 Remove Outlet Structure Each 1 S 5,000.00 | S 5,000.00
6 Remove Bridge Each 11 S 2,500.00 | S 27,500.00
Reconstruction/Relocation Subtotal $ 15,000.00
7 Remove Existing Measurement Device Each 5 S 3,000.00 | S 15,000.00
Roadway Subtotal $ 39,500.00
8 Gravel Crossing Each 11 S 2,500.00 S 27,500.00
9 Flowable Fill for Box Culverts Each 3 S 4,000.00 $ 12,000.00
Utilities Subtotal $ 3,926,000.00
10 36" Corrugated HDPE Feet 20,700 S 140.00 | S 2,898,000.00
11 30" Corrugated HDPE Feet 400 S 125.00 S 50,000.00
12 42" RCP Feet 1,000 S 200.00 | S  200,000.00
12 Service Connection Each 27 S 8,000.00 | S  216,000.00
13 Transition Structure Each 5 S 9,000.00 | $ 45,000.00
14 Cleanout Structure Each 28 S 6,000.00 | S 168,000.00
15 Outlet Structure Each 1 S 7,000.00 | S 7,000.00
16 Import Backfill CcYy 15,000 S 20.00 S 300,000.00
17 Flow Measurement Device Each 6 S 7,000.00 | $ 42,000.00
Construction Subtotal $ 4,283,500.00
Construction Contingency % Subtotal 25% S 1,070,875.00
Construction Total $ 5,354,375.00
Preliminary Engineering % Construction Total 8% S  428,350.00
Construction Engineering % Construction Total 6% S  321,262.50
Project Administration (NRCS) % Construction Total 2% S 107,087.50
Project Administration (Sponsor) Lump Sum 1 S 4,000.00 | $ 4,000.00
Permitting Lump Sum 1 S 15,000.00 | S 15,000.00
Project Total $ 6,230,075.00
NRCS Share 75% Construction, Engineering, Admin S 4,872,481.25
Central Canal Company Share 25% Construction, Permits, Admin S 1,357,593.75

*Construction mobilization costs include cultural resource protection and Clean Water Act Section 404 mitigation costs.
Mitigation costs represent planning-level estimates for mitigation that may be required to comply with NHPA Section 106
and CWA Section 404 permitting and do not pre-determine permit conditions. Actual mitigation requirements and costs
would be determined during permitting and design.
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Table 25: Tremonton 30% OPC for Development of Equalization Storage for Service Area 1

m Estimated

Description Quantity Unit Price
General Subtotal $ 200,000.00
1 Mobilization* Lump Sum 1 S 120,000.00| $ 120,000.00
2 Traffic Control Lump Sum 1 S 50,000.00 $ 50,000.00
3 Storm Water Pollution Prevention Plan (SWPPP) Lump Sum 1 S 30,000.00| $ 30,000.00
Demolition Subtotal $ 10,200.00
4 Remove Asphalt Square Yard 2,550 S 4.00 S 10,200.00
Roadway Subtotal $ 325,500.00
5 Import Fill Cubic Yard 3,600 S 40.00| $ 144,000.00
6 Roadbase Cubic Yard 500 S 50.00 S 25,000.00
7 HMA Ton 100 S 120.00| $ 12,000.00
8 Concrete Curb and Gutter Feet 1,700 S 35.00 S 59,500.00
9 Sidewalk Square Feet 8,500 S 10.00| $ 85,000.00
Utilities Subtotal $ 1,528,060.00
10 8" C-900 PVC Pipe Feet 7,350 S 70.00 S 514,500.00
11 14" C-900 PVC Pipe Feet 4,150 S 100.00| $ 415,000.00
12 System Connection with PRV LS 1 S 125,000.00 $ 125,000.00
13 Pumping Station LS 1 S 35,000.00| $ 35,000.00
14 Pond Earthwork Cubic Yard 3,630 S 12.00 $ 43,560.00
15 Pond Liner Square Feet 50,000 S 750 S 375,000.00
16 Pond Inlet LS 1 S 10,000.00 S 10,000.00
17 Pond Outlet LS 1 S 10,000.00| $ 10,000.00
Traffic and Safety Subtotal $ 1,500.00
18 Traffic Sign Each 5 S 300.00 $ 1,500.00
Construction Subtotal $ 2,065,260.00
Construction Contingency % Subtotal 25%| S 516,315.00
Construction Total $ 2,581,575.00
Preliminary Engineering % Construction Total 8% S 206,526.00
Construction Engineering % Construction Total 6% S 154,894.50
Project Administration (NRCS) % Construction Total 2% S 51,631.50
Project Administration (Sponsor) Lump Sum 1 S 4,000.00 $ 4,000.00
Permits Lump Sum 1 S 15,000.00 S 15,000.00
Project Total $ 3,013,627.00
NRCS Share 75% Construction, Engineering, Admin S 2,349,233.25
Tremonton City Share 25% Construction, Permits, Admin S 664,393.75

*Construction mobilization costs include cultural resource protection and Clean Water Act Section 404 mitigation costs.
Mitigation costs represent planning-level estimates for mitigation that may be required to comply with NHPA Section 106
and CWA Section 404 permitting and do not pre-determine permit conditions. Actual mitigation requirements and costs
would be determined during permitting and design.
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Table 26: Tremonton 30% OPC for Improvements to Secondary Water System in Service Area 9 and 10

Description

Estimated

Quantity

Lower Bear River Watershed Project

Unit Price

General Subtotal $ 600,000.00
1 Mobilization* Lump Sum 1 S 400,000.00| $ 350,000.00
2 Traffic Control Lump Sum 1 S 150,000.00 S 150,000.00
3 Storm Water Pollution Prevention Plan (SWPPP) Lump Sum 1 S 100,000.00| $ 100,000.00
Demolition Subtotal $ 56,000.00
4 Remove Asphalt Square Yard 14,000 S 4,00 S 56,000.00
Roadway Subtotal $ 2,711,500.00
5 Import Fill Cubic Yard 6,500 S 40.00, S 260,000.00
6 Roadbase Cubic Yard 1,550 S 50.00 S 77,500.00
7 HMA Ton 1,550 S 120.00| $ 186,000.00
8 Concrete Curb and Gutter Feet 20,000 S 35.00 S 700,000.00
9 Sidewalk Square Feet 100,000 S 10.00, S 1,000,000.00
10 State Import Fill Cubic Yard 2,400 S 80.00 $ 192,000.00
11 State Roadbase Cubic Yard 800 S 90.00 S 72,000.00
12 State HMA Ton 1,600 S 140.00 S 224,000.00
Utilities Subtotal $ 3,478,000.00
13 6" C-900 PVC Pipe Feet 20,600 S 55.00| $ 1,133,000.00
14 8" C-900 PVC Pipe Feet 150 S 70.00 S 10,500.00
15 10" C-900 PVC Pipe Feet 2,000 S 80.00, S 160,000.00
16 Service Connections Each 500 S 3,500.00/ S 1,750,000.00
17 Pumping Station LS 1 S 35,000.00| $ 35,000.00
18 Pond Earthwork Cubic Yard 3,500 S 12.00 S 42,000.00
19 Pond Liner Square Feet 45,000 S 750 S 337,500.00
20 Pond Inlet LS 1 S 5,000.00| S 5,000.00
21 Pond Outlet LS 1 S 5,000.00| S 5,000.00
Traffic and Safety Subtotal $ 7,560.00
22 Traffic Sign Each 20 S 300.00| S 6,000.00
23 Pavement Markings - 4" Paint Feet 10,000 S 015 $ 1,500.00
24 Pavement Markings - 8" Paint (Cross Walk) Feet 200 S 030 S 60.00
Construction Subtotal $ 6,853,060.00
Construction Contingency % Subtotal 25% S 1,713,265.00
Construction Total $ 8,566,325.00
Preliminary Engineering % Construction Total 8% S 685,306.00
Construction Engineering % Construction Total 6% $ 513,979.50
Project Administration (NRCS) % Construction Total 2% S 171,326.50
Project Administration (Sponsor) Lump Sum 1 S 4,000.00| $ 4,000.00
Permits Lump Sum 1 S 15,000.00 S 15,000.00
Estimated
Description Quantity Unit Price
Project Total $ 9,955,937.00
NRCS Share 75% Construction, Engineering, Admin S 7,795,355.75
Tremonton City Share 25% Construction, Permits, Admin S 2,160,581.25

*Construction mobilization costs include cultural resource protection and Clean Water Act Section 404 mitigation costs.

Mitigation costs represent planning-level estimates for mitigation that may be required to comply with NHPA Section 106

and CWA Section 404 permitting and do not pre-determine permit conditions. Actual mitigation requirements and costs

would be determined during permitting and design.
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Table 27: Bear River Club 30% OPC for Levee Improvements with Rip Rap

Estimated
Description Quantity Unit Price

General Subtotal $ 215,000.00
1 Mobilization* Lump Sum 1 $ 150,000.00 | $ 150,000.00
2 Storm Water Pollution Prevention Plan (SWPPP) Lump Sum 1 S 15,000.00 | $ 15,000.00
3 Clearing and Grubbing Lump Sum 1 S 50,000.00 S 50,000.00

s -

Reconstruction/Relocation Subtotal S -

4 Concrete Diversion Structure Each 0 S 20,000.00 S -

$ i
Utilities Subtotal $ 2,759,000.00
5 18" Rock Rip Rap (Material and Installation) Cubic Yard 9,200 S 120.00 | S 1,104,000.00
6 Structural Fill (Material) Cubic Yard 11,500 S 100.00 @ $ 1,150,000.00
7 Excavation/Earthwork Cubic Yard 15,000 S 11.00 | S 165,000.00
8 Access Road Linear Foot 6,800 S 50.00 $ 340,000.00

$ -
Landscaping Subtotal $ 44,520.00
9 Topsoil Square Yard 15,900 S 250 S 39,750.00
10 Seeding Square Yard 15,900 S 030 S 4,770.00

$ -

Construction Subtotal $  3,018,520.00
Construction Contingency % Subtotal 15% S 452,778.00

Construction Total $  3,471,298.00
Preliminary Engineering % Construction Total 8% S 277,703.84
Construction Engineering % Construction Total 6% S 208,277.88
Project Administration (NRCS) % Construction Total 2% S 69,425.96
Project Administration (Sponsor) Lump Sum 1 S 4,000.00 | S 4,000.00
Permits Lump Sum 1 S 15,000.00 S 15,000.00
Project Total $  4,045,705.68

*Construction mobilization costs include cultural resource protection and Clean Water Act Section 404 mitigation costs.
Mitigation costs represent planning-level estimates for mitigation that may be required to comply with NHPA Section 106
and CWA Section 404 permitting and do not pre-determine permit conditions. Actual mitigation requirements and costs
would be determined during permitting and design.
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Table 28: Chesapeake Duck Club 30% OPC for Levee Improvements with Rip Rap

Lower Bear River Watershed Project

Estimated
Description Quantity Unit Price

General Subtotal $ 149,000.00
1 Mobilization* Lump Sum 1 S 90,000.00 | $ 90,000.00
2 Storm Water Pollution Prevention Plan (SWPPP) Lump Sum 1 S 9,000.00 | $ 9,000.00
3 Clearing and Grubbing Lump Sum 1 S 50,000.00 S 50,000.00

s -
Reconstruction/Relocation Subtotal $ 20,000.00
4 Concrete Diversion Structure Each 1 S 20,000.00 S 20,000.00

$ i
Utilities Subtotal $ 1,593,200.00
5 18" Rock Rip Rap (Material and Installation) Cubic Yard 5,000 S 110.00 | S 550,000.00
6 Structural Fill (Material) Cubic Yard 6,200 S 90.00 S 558,000.00
7 Excavation/Earthwork Cubic Yard 8,200 S 11.00 | S 90,200.00
8 Access Road Linear Foot 7,900 S 50.00 $ 395,000.00

$ -
Landscaping Subtotal $ 24,080.00
9 Topsoil Square Yard 8,600 S 250 S 21,500.00
10 Seeding Square Yard 8,600 S 030 S 2,580.00

$ -
Construction Subtotal S 1,786,280.00
Construction Contingency % Subtotal 15% S 267,942.00
Construction Total S  2,054,222.00
Preliminary Engineering % Construction Total 8% S 164,337.76
Construction Engineering % Construction Total 6% S 123,253.32
Project Administration (NRCS) % Construction Total 2% S 41,084.44
Project Administration (Sponsor) Lump Sum 1 S 4,000.00 | S 4,000.00
Permits Lump Sum 1 S 15,000.00 S 15,000.00
Project Total S  2,401,897.52

*Construction mobilization costs include cultural resource protection and Clean Water Act Section 404 mitigation costs.
Mitigation costs represent planning-level estimates for mitigation that may be required to comply with NHPA Section 106
and CWA Section 404 permitting and do not pre-determine permit conditions. Actual mitigation requirements and costs
would be determined during permitting and design.
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Table 29: Salt Creek WMA 30% OPC for Salt Creek Basin

Estimated
Description Quantity Unit Price

General Subtotal $ 28,500.00
1 Mobilization* Lump Sum 1 S 15,000.00| $ 15,000.00
2 Storm Water Pollution Prevention Plan (SWPPP) Lump Sum 1 S 1,500.00 S 1,500.00
3 Traffic Control Lump Sum 1 S 9,500.00| S 9,500.00
Construction Survey Lump Sum 1 S 2,500.00| $ 2,500.00
$ i
Reconstruction/Relocation Subtotal $ 21,500.00
5 Remove and Replace Culvert Linear Foot 75 S 270.00| S 20,250.00
6 Road Restoration Square Yard 25 S 50.00 $ 1,250.00
$ i,
Earthwork Subtotal $ 153,750.00
7 Excavation and Grading Cubic Yard 10,250 S 15.00| $ 153,750.00
$ ;
Drainage Improvements Subtotal $ 57,000.00
8 Furnish and Install Weir Gate Lump Sum 1 S 57,000.00 $ 57,000.00
$ -
Construction Subtotal ) 260,750.00
Construction Contingency % Subtotal 25% S 65,187.50
Construction Total S 325,937.50
Preliminary Engineering % Construction Total 8% $ 26,075.00
Construction Engineering % Construction Total 6% S 19,556.25
Project Administration (NRCS) % Construction Total 2% S 6,518.75
Project Administration (Sponsor) Lump Sum 1 S 4,000.00/ $ 4,000.00
Permits Lump Sum 1 S 15,000.00 $ 15,000.00
Project Total S 397,087.50

*Construction mobilization costs include cultural resource protection and Clean Water Act Section 404 mitigation costs.
Mitigation costs represent planning-level estimates for mitigation that may be required to comply with NHPA Section 106
and CWA Section 404 permitting and do not pre-determine permit conditions. Actual mitigation requirements and costs
would be determined during permitting and design.
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Table 30: Salt Creek WMA 30% OPC for Levee Improvements with Rip Rap

Estimated
Description Quantity Unit Price

General Subtotal $ 380,000.00
1 Mobilization* Lump Sum 1 $ 300,000.00 | $ 300,000.00
2 Storm Water Pollution Prevention Plan (SWPPP) Lump Sum 1 S 30,000.00 S 30,000.00
3 Clearing and Grubbing Lump Sum 1 S 50,000.00 S 50,000.00

$ -
Reconstruction/Relocation Subtotal $ 60,000.00
4 Concrete Diversion Structure Each 3 S 20,000.00 S 60,000.00

$ -
Utilities Subtotal $§ 5,110,200.00
5 12" Rock Rip Rap (Material and Installation) Cubic Yard 27,000 S 100.00| $ 2,700,000.00
6 Structural Fill (Material) Cubic Yard 22,200 S 90.00 S 1,998,000.00
8 Excavation/Earthwork Cubic Yard 35,200 S 11.00| S 387,200.00
9 Access Road Linear Foot 500 S 50.00 | S 25,000.00

$ -
Landscaping Subtotal $ 91,560.00
10 Topsoil Square Yard 32,700 S 250 S 81,750.00
11 Seeding Square Yard 32,700 S 030 S 9,810.00

$ -
Construction Subtotal $ 5,641,760.00
Construction Contingency % Subtotal 15% S 846,264.00
Construction Total S  6,488,024.00
Preliminary Engineering % Construction Total 8% S 519,041.92
Construction Engineering % Construction Total 6% S 389,281.44
Project Administration (NRCS) % Construction Total 2% S 129,760.48
Project Administration (Sponsor) Lump Sum 1 S 4,000.00 | S 4,000.00
Permits Lump Sum 1 S 15,000.00 S 15,000.00
Project Total $ 7,545,107.84

*Construction mobilization costs include cultural resource protection and Clean Water Act Section 404 mitigation costs.
Mitigation costs represent planning-level estimates for mitigation that may be required to comply with NHPA Section 106
and CWA Section 404 permitting and do not pre-determine permit conditions. Actual mitigation requirements and costs
would be determined during permitting and design.
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Table 31: 30% OPC for all sections of the BRCC Irrigation System Delivery Improvements—Main Canal and Hammond
Canal, Siphon Alternative

*Construction mobilization costs include cultural resource protection and Clean Water Act Section 404 mitigation costs.
Mitigation costs represent planning-level estimates for mitigation that may be required to comply with NHPA Section 106
and CWA Section 404 permitting and do not pre-determine permit conditions. Actual mitigation requirements and costs

would be determined during permitting and design.
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4.5.2. Other Direct Costs & Adverse Effects. According to the NRCS PR&G:

Other direct costs and adverse effects include uncompensated losses caused by the
installation, operation, maintenance, and replacement of a project or group of
projects. These other direct costs and adverse impacts can include costs caused by
downstream flood damages cause by channel modifications, levies, dikes, and other
structures, erosion of land along streambanks created by dams that prevent sediment
export downstream, and through lost use value of the land where flood mitigation
structures are cited (NRCS, 2014).

The Preferred Alternative has only one primary category of other direct costs. The nature of and

methods used to calculate these other direct costs are discussed in more detail, below.

4.5.2.1. Operations, maintenance, and repair. Once the works of improvement are built, overheads for
operations, maintenance, and repair (OM&R) will be required for the works of improvement to
continue generating the benefits for which they were designed. Operations and maintenance costs
were estimated to be 0.5 percent of each work of improvement’s construction costs. Estimated
annual operations and maintenance costs for each work of improvement are shown in Table 32,

below.
Table 32: Estimated
Annual Operations,
Maintenance, and Repair
Costs for Works of
Improvement Included in
the Preferred Alternative
(2025 $)

Note:

Annual operations and maintenance
(O&M) costs are assumed to equal
0.5 percent of structure construction
costs, which do not include costs for
engineering, permitting, and
administration.

1.  Costs are based on estimates
from Highland Ditch Co. and
Central Canal Co.

Appendix E

Construction Annual O&M
Work of Improvement Cost Costs
BRCC Irrigation System Delivery
Improvements—Hammond $50,749,375 $253,747
Improvements
BRCC Irrigation Syétem Delivery . $51,065,000 $255 325
Improvements—Siphon Alternative
BRCC Irrigation System Delivery
2 14,4
Improvements—Red Siphon 52,898,563 514,493
BRCC Irrigation System Delivery
Improvements—Bear River City $12,463,444 $62,317
Pressure Irrigation
BRCC Irrigation System Delivery
Improvements—Highland Ditch $4,494,531 $3,000
Piping?
BRCC Irrigation System Delivery
Improvements—Central Canal $5,354,375 $3,100
Company Piping?
Tremonton—~Pressure Irrigation $11,147,900 $55,740
Improvements and Storage
Bear River Club Levee Improvements $3,471,298 $17,356
Chesapeake Duck Club Levee $2.054222 $10,271
Improvements
Salt Creek Waterfowl Management
Area Levee Improvements and $6,813,962 $34,070
Sediment Removal
Totals — Preferred Alternative $99,447,670 $454,094
Totals — Siphon Alternative $99,763,295 $455,672
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5. Current Economic Damages

Average annualized damages under the FWOFI were estimated to serve as a benchmark of
comparison with the Action Alternatives and are shown in Table 33, below (NWPM 501.36). In total,
average annualized damages under the FWOFTI are approximately $8.4 million per year, including
$3,375,300 of expected agricultural damages and $5,042,700 in damage to wetlands.

Table 33. Average Annualized Damages Under the FWOFI (2025 $).t

Average
Agricultural-related Annualized
Damages
Alternative Farm Income Damages Wetland Damages Total
FWOFI $3,375,300 $5,042,700 $8,418,000
Total $3,375,300 $5,042,700 $8,418,000

Notes:  Totals may not sum due to rounding (to nearest 100). Prepared: February 2025.
1. Price base: 2025 dollars; amortized over 100 years at a discount rate of 3.25 percent.

2. Property-related damages include losses to structures as well as structure contents, business inventories, income, and
relocation expenses.

6. Economic and Structural Tables

The results of the BCA for the Action Alternatives are compared against the FWOFI or No Action
Alternative and serve as the best estimate of the additional economic value that would be created
under the Action Alternatives. Results are presented using the Economic and Structural Tables
(NWPM Part 506, NRCS 2014b) as shown below.

Tables 34 and 35 (National Watershed Program Manual [NWPM] 506.11, Economic Table 1; NRCS
2014), Tables 36 and 37 (NWPM 506.12, Economic Table 2; NRCS 2014), and Table 38 (NWPM
506.18, Economic Table 4) below summarize installation costs, distribution of costs, and total annual
average costs for the Action Alternatives.
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Table 34. Economic Table 1—Estimated Installation Cost of the Preferred Alternative—Hammond and West Main Canal Improvements

Alternative (2025 $).*?
Number Estimated Project Cost
Works of Improvement Unit Non- Public Law 83- Other Funds Project Total
Federal 566 Funds
Land Federal Total (Non-Federal (Non-Federal
land land)
land)

BRCC Irrigation System Delivery Improvements—

Hammond and Main Canal Improvements LF 0 17,300 17,300 $46,181,931 $12,706,344 $58,888,275
BRCC Irrigation System Delivery Improvements—

Red Siphon LF 0 450 450 $2,637,692 $743,641 $3,381,333
BRCC Irrigation System Delivery Improvements—

Bear River City Piping and Pressure Irrigation LF 0 67,570 67,570 $11,341,734 $3,134,861 $14,476,595
BRCC Irrigation System Delivery Improvements—

Highland Ditch Piping LF 0 18,341 18,341 $4,090,023 $1,142,633 $5,232,656
BRCC Irrigation System Delivery Improvements—

Central Canal Company Piping LF 0 22,100 22,100 $4,872,481 $1,357,594 $6,230,075
Tremonton—Pressure Irrigation Improvements LF 0 22,750 22,750 $7,795,356 $2,160,581 $9,955,937
Tremonton—Irrigation Storage LF 0 11,500 11,500 $2,349,233 $664,394 $3,013,627
Bear River Club Levee Improvements LF 0 6,200 6,200 $2,811,751 $1,233,954 $4,045,706
Chesapeake Duck Club Levee Improvements LF 0 3,340 3,340 $1,663,920 $737,978 $2,401,898
Salt Creek Waterfowl Management Area Levee

Improvements and Sediment Removal LF 0 11,000 11,000 $5,519,309 $2,422,887 $7,942,196
Totals LF 0 180,551 | 180,551 $89,263,430 $26,304,867 $115,568,297

Notes:  Totals may not sum due to rounding. Prepared: February 2025. 1. Price base: 2025 dollars. 2. Project cost prepared by J-U-B ENGINEERS, Inc.
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Table 35. Economic Table 1—Estimated Installation Cost of the Siphon Alternative (2025 $).%?

Lower Bear River Watershed Project

Number Estimated Project Cost
Works of Improvement Unit Non- Public Law 83- Other Funds Project Total
Federal 566 Funds
Land Federal Total (Non-Federal (Non-Federal
land land)
land)
BRCC Irrigation System Delivery
Improvements—Siphon Improvements LF 0 12,620 12,620 $46,469,150 $12,785,250 $59,254,400
BRCC Irrigation System Delivery
Improvements—Red Siphon LF 0 450 450 $2,637,692 $743,641 $3,381,333
BRCC Irrigation System Delivery
Improvements—Bear River City Pressure
Irrigation LF 0 67,570 67,570 $11,341,734 $3,134,861 $14,476,595
BRCC Irrigation System Delivery
Improvements—Highland Ditch Piping LF 0 18,341 18,341 $4,090,023 $1,142,633 $5,232,656
BRCC Irrigation System Delivery
Improvements—Central Canal Company Piping LF 0 22,100 22,100 $4,872,481 $1,357,594 $6,230,076
Tremonton—Pressure Irrigation Improvements LF 0 22,750 22,750 $7,795,356 $2,160,581 $9,955,938
Tremonton—Irrigation Storage LF 0 11,500 11,500 $2,349,233 $664,394 $3,013,628
Bear River Club Levee Improvements LF 0 6,200 6,200 $2,811,751 $1,233,954 $4,045,706
Chesapeake Duck Club Levee Improvements LF 0 3,340 3,340 $1,663,920 $737,978 $2,401,897
Salt Creek Waterfowl Management Area Levee
Improvements and Sediment Removal LF 0 11,000 11,000 $5,519,309 $2,422,887 $7,942,196
Totals LF 0 175,871 | 175,871 $89,550,649 $26,383,773 $115,934,425
Notes:  Totals may not sum due to rounding. Prepared: February 2025. 1. Price base: 2025 dollars. 2. Project cost prepared by J-U-B ENGINEERS, Inc.
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Table 36. Economic Table 2—Estimated Cost Distribution of the Preferred Alternative—Hammond and West Main Canal Improvements

Alternative (2025 $).%?

Lower Bear River Watershed Project

Installation Costs - PL 83-566 Funds Installation Costs - Other Funds
c © c
c o o o c o o
Works of Improvement - 2 = 2 s 3 2 £ g K E Project Total
Alternative 2 § 5 E 2 « § 2 E 2 o )
2 £ £ ‘S o 3 £ £ ‘S =
5 2 3 E = 5 2 3 E 5
< =
Y] w '<U ° o w '<U
BRCC Irrigation System Delivery
Improvements—Hammond and $38,062,031 $7,104,913 $0 $1,014,988 $46,181,931 | $12,687,344 $0 $15,000 $4,000 $12,706,344 $58,888,275
Main Canal Improvements
BRCC Irrigation System Delivery $2,173,922 $405,799 $0 $57,971 $2,637,692 $724,641 $0 $15,000 $4,000 $743,641 $3,381,333
Improvements—Red Siphon
BRCC Irrigation System Delivery
Improvements—Bear River City $9,347,583 $1,744,882 $0 $249,269 $11,341,734 | $3,115,861 $0 $15,000 $4,000 $3,134,861 $14,476,595
Pressure Irrigation
BRCC Irrigation System Delivery
Improvements—Highland Ditch $3,370,898 $629,234 $0 $89,891 $4,090,023 | $1,123,633 $0 $15,000 $4,000 $1,142,633 $5,232,656
Piping
BRCC Irrigation System Delivery
Improvements—Central Canal $4,015,781 $749,613 $0 $107,088 $4,872,481 | $1,338,594 $00 $15,000 $4,000 $1,357,594 $6,230,075
Company Piping
Tremonton—Pressure Irrigation $6,424,744 $1,199,286 $0 $171,327 $7,795356 | $2,141,581 $0 $15,000 $4,000 $2,160,581 $9,955,937
Improvements
Tremonton—Irrigation Storage $1,936,181 $361,421 $0 $ 51,632 $2,349,233 $645,394 $0 $15,000 $4,000 $664,394 $3,013,627
Bear River Club Levee $2,256,344 $485,982 $0 $69,426 $2,811,751 | $1,214954 $0 $15,000 $4,000 $1,233,954 $4,045,706
Improvements
Chesapeake Duck Club Levee $1,335,244 $287,591 $0 41,084 $ 1,663,920 $718,978 $0 $15,000 $4,000 $737,978 $2,401,898
Improvements
Salt Creek Waterfowl
Management Area Levee $4,429,075 $953,955 $0 $136,279 $ 5519309 | $2,384,887 $0 $30,000 $8,000 $2,422,887 $7,942,196
Improvements and Sediment
Removal
Totals $73351,803 |  $13,922,676 $0 $1,988,955 $89,263,430 | $26,095,865 $0 $165,000 $44,000 $26,304,867 $115,568,297

Notes:
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Table 37. Economic Table 2—Estimated Cost Distribution of the Siphon Alternative (2025 $).1?

Installation Costs - PL 83-566 Funds

Installation Costs - Other Funds

= © c

c o o ©o c o o

Works of Improvement - 2 £ 2 = - 2 £ 2 = 3 .
- 5] = s S 2 5] 5 5 < = Project Total

Alternative 1 3 e = A 3 b = i o

] 5 £ £ & ] c £ = =

g 2 5 E 3 g ? s £ 3

o i =5 g § S fir} o p =
BRCC lIrrigation System Delivery
Improvements—Siphon $38,298,750 $7,149,100 $0 $1,021,300 $46,469,150 $12,766,250 $0 $15,000 $4,000 $12,785,250 $59,254,400
Improvements
BRCC Irrigation System Delivery $2,173,922 $405,799 $0 $57,971 $2,637,692 §724,641 $0 $15,000 $4,000 §743,641 $3,381,333
Improvements—Red Siphon
BRCC Irrigation System Delivery
Improvements—Bear River City $9,347,583 $1,744,882 $0 $249,269 $11,341,734 $3,115,861 $0 $15,000 $4,000 $3,134,861 $14,476,595
Pressure Irrigation
BRCC Irrigation System Delivery
Improvements—Highland Ditch $3,370,898 $629,234 $0 $89,891 $4,090,023 $1,123,633 $0 $15,000 $4,000 $1,142,633 $5,232,656
Piping
BRCC Irrigation System Delivery
Improvements—Central Canal $4,015,781 $749,613 $0 $107,088 $4,872,481 $1,338,594 $0 $15,000 $4,000 $1,357,594 $6,230,076
Company Piping
Tremonton—Pressure Irrigation $6,424,744 $1,199,286 $0 $171,327 $7,795,356 $2,141,581 $0 $15,000 $4,000 $2,160,581 $9,955,938
Improvements
Tremonton—Irrigation Storage $1,936,181 $361,421 $0 $51,632 $2,349,233 $645,394 $0 $15,000 $4,000 $664,394 $3,013,628
Bear River Club Levee $2,256,344 $485,982 $0 $69,426 $2,811,751 $1,214,954 $0 $15,000 $4,000 $1,233,954 $4,045,706
Improvements
Chesapeake Duck Club Levee $1,335,244 $287,591 $0 $41,084 $1,663,920 $718,978 $0 $15,000 $4,000 $737,978 $2,401,897
Improvements
Salt Creek Waterfowl Management
Area Levee Improvements and $4,429,075 $953,955 $0 $136,279 $5,519,309 $2,384,887 $0 $30,000 $8,000 $2,422,887 $7,942,196
Sediment Removal
Totals $73,588,522 | $13,966,863 $0 $1,995,267 $89,550,649 $26,174,773 $0 $165,000 $44,000 $26,383,773 $115,934,425

Notes:  Totals may not sum due to rounding. Prepared: February 2025. 1. Price base: 2025 dollars. 2. Project cost prepared by J-U-B ENGINEERS, Inc.

In addition to the installation costs, the Action Alternatives will entail costs associated with operations and maintenance of the works of

improvement. These costs are included as “Other Direct Costs” in Table 38. The total annualized cost of installing, operating, and maintaining the
various works of improvement included in the Preferred Alternative is approximately $4,226,700 and $4,240,300 for the Siphons Installation
Alternative over the 100-year evaluation period.
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Table 38. Economic Table 4—Estimated Average Annualized Cost of Preferred Alternative Works of Improvement (2025$).!

Lower Bear River Watershed Project

Project Outlays

Preferred Alternative Work of Improvement (Amortization of Other Direct Costs? Total Cost
Installation Cost)

BRCC Irrigation System Delivery Improvements—Hammond and $1.933,500 $253,700 $2.187,200
Main Canal Improvements Alternative e ! e
BRCC Irrigation System Delivery Improvements—Siphon 41,945,500 $255 300 $2 200,800
Alternative T ! e
BRCC Irrigation System Delivery Improvements—Red Siphon $90,800 $14,500 $105,300
BRCC Irrigation System Delivery Improvements—Bear River City
Pressure Irrigation $475,300 $62,300 $537,600
BRCC Irrigation System Delivery Improvements—Highland Ditch $171.800 43,000 $174,800
Piping ’ ’ ’
BRCC Irrigation System Delivery Improvements—Central Canal
Company Piping $204,600 $3,100 $207,700
Tremonton—Pressure Irrigation Improvements and Storage $425,800 $54,000 $479,800
Bear River Club Levee Improvements $132,800 $17,400 $150,200
Chesapeake Duck Club Levee Improvements $78,900 $10,300 $89,200
Salt Creek Waterfowl Management Area Levee Improvements and $260,800 $34.100 $294.900
Sediment Removal ! ! !
ITotal — Preferred Alternative (Hammond and Main Canal $3,774,300 $452,400 $4,226,700
mprovements)
Total - Siphon Alternative $3,786,300 $454,000 $4,240,300

Notes:  Totals may not sum due to rounding. Prepared: February 2025.

1. Price base: 2025 dollars, amortized over 100 years at a discount rate of 3.25 percent.

2. Other direct costs include annual operations and maintenance associated with each work of improvement based on 0.5 percent of construction costs.
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The impact of the Action Alternatives on ecosystem flows and values is shown in Table 39, below. The
Action Alternatives would positively impact regulating and provisioning services in the watershed by
reducing damage to farm incomes and wetlands, thereby protecting provisioning services from
farmland and wetlands. In total, the Action Alternatives would create average annualized gross
benefits of approximately $9,134,600 per year.

Table 39. Economic Table 5a—Estimated Average Annualized Benefits of the Action Alternatives
(2025 $).1

Benefit/Avoided Damage Agricultural-related Non-agricultural-related
Onsite
Reduced farm income damage $3,375,300 S0
Reduced water treatment costs $623,200 S0
Reduced damage to wetlands $5,042,700 SO
Increased farm income $93,400 SO
Subtotal $9,134,600 1]
Total Quantified Benefits $9,134,600

Notes:  Totals may not sum due to rounding. Prepared: February 2025.

1. Price base: 2025 dollars amortized over 100 years at a discount rate of 3.25 percent.

Using the resulting benefits and costs from the previous two tables, Table 40 (NWPM 506.21,
Economic Table 6, NRCS 2015) presents a comparison of the average annualized benefits and average
annualized costs for the Action Alternatives. In total, the Preferred Alternative will generate average
annualized benefits of $9,134,600 compared to average annualized costs of $4,226,700 for a benefit-
cost ratio of 2.2. The Siphons Installation Alternative will create $9,134,600 in average annualized
benefits compared to average annualized costs of $4,240,300 for a benefit-cost ratio of 2.2.

The increments of benefit and cost for each work of improvement of the Action Alternatives are also
shown in Table 40 and Table 41. The benefits of each increment are equal to or exceed their
respective costs. In total, the benefit-cost ratio (BCR) of the Preferred Alternative was estimated to be
2.2. The BCRs for each improvement ranged from a low of 1.0 to a high of 13.6.
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Table 40. Economic Table 6—Comparison of Average Annualized Costs, Avoided Damages, and Benefits of the Preferred Alternative (2025$).!

Agricultural-related n
vera.g € Average Benefit
Annualized X
Works of Improvement Reduced Reduced . Annualized Cost
Increased Reduced Benefits -
Farm Water Cost Ratio
Farm Damage to Total
Income Treatment
Income Wetlands
Damage Costs
Tremonton Pressure Irrigation Improvements and
g P $0 $0| $480,600 so| s4s0600| $479.800| 1.0
Storage
BRCC Irrigation System Delivery Improvements $3,375,300 | $93,400 | $142,600 $0 | $3,611,300 | $3,212,600 1.1
Chesapeake Club Levee Improvements $0 $0 S0 $177,900 [ $177,900 $89,200 2.0
Bear River Club Levee Improvements SO SO SO $864,800 $864,800 $150,200 5.8
It Creek Waterfowl Management Area Lev
Salt Creek Waterfowl Management Area Levee $0 $0 $0 | $4,000,000 | $4,000,000 $294,900 | 13.6
Improvements and Sediment Removal
Total $3,375,300 $93,400 $623,200 | $5,042,700 | $9,134,600 $4,226,700 2.2
Notes:  Totals may not sum due to rounding. Prepared: February 2025.
1.  Price base: 2025 dollars amortized over 100 years at a discount rate of 3.25 percent.
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Table 41. Economic Table 6—Comparison of Average Annual Costs, Avoided Damages, and Benefits of the Siphon Alternative (2025$).1

Lower Bear River Watershed Project

Agricultural-related A
vera.g € Average Benefit
Annualized .
Works of Improvement Reduced Reduced . Annualized Cost
Increased Reduced Benefits .
Farm Water Cost Ratio
Farm Damage to Total
Income Treatment
Income Wetlands
Damage Costs
Tremonton Pressure Irrigation Improvements
g P $0 $0 | $480,600 s0| 480,600 | $479,800 | 1.0
and Storage
BRCC Irrigation System Delivery Improvements $3,375,300 | $93,400 $142,600 S0 | $3,611,300 | $3,226,200 1.1
Chesapeake Club Levee Improvements ) S0 S0 $177,900 $177,900 $89,200 2.0
Bear River Club Levee Improvements SO SO SO $864,800 $864,800 $150,200 5.8
Salt Creek Waterfowl Management Area Levee
. g SO SO S0 $4,000,000 | $4,000,000 $294,900 13.6
Improvements and Sediment Removal
Total $3,375,300 $93,400 $623,200 | $5,042,700 | $9,134,600 | $4,240,300 2.2
Notes: Totals may not sum due to rounding. Prepared: February 2025.
1. Price base: 2025 dollars amortized over 100 years at a discount rate of 3.25 percent
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7. Tradeoffs

There are important tradeoffs that should be considered when comparing the action alternatives
against the no-action alternative. Specifically, the Central Canal Company Piping Project is expected
to yield substantial economic and environmental benefits. Increased agricultural income resulting
from more reliable water delivery has a strong economic multiplier effect. Reliable irrigation
improves crop yields, reduces operational uncertainty, and enhances farm-level financial stability.
This increased productivity translates into higher local incomes, greater spending within the regional
economy, and more resilient rural communities. Benefits of this kind are particularly valuable in
agricultural areas where water reliability is a key constraint to economic growth.

Another critical element of the project benefits is the reduction in wetland damages. By improving
the levy systems that sustain the wetlands, the risk of a catastrophic levy breach is drastically
reduced, which reduces the expected damages to wetland habitat should a levy failure occur.
Wetlands provide exceptionally high-value ecosystem services, including wildlife habitat, water
quality enhancement, water quality improvements, and other benefits often at relatively low cost
compared to other environmental mitigation measures. Protecting these wetland functions yields
long-lasting ecological and economic benefits that extend beyond the immediate project area. The
high value of wetland habitat per dollar of investment makes these reduced damages and
preservation benefits particularly meaningful in the overall benefit-cost framework.

The key trade-off between the Preferred Alternative and the Siphon Alternative lies in the fact that
both alternatives achieve essentially the same level of benefit, but the Siphon Alternative does so at a
higher cost, both in terms of capital investment and long-term operation and maintenance (0&M).

While the Siphon Alternative can deliver comparable improvements in water delivery efficiency,
seepage reduction, and system performance, its design introduces greater operational complexity
and ongoing maintenance requirements. This higher 0&M burden, combined with greater initial
construction costs, reduces the overall cost-effectiveness of the Siphon Alternative relative to the
Preferred Alternative. From an economic perspective, the Preferred Alternative achieves equivalent
performance with a lower total life-cycle cost, making it the more efficient investment.
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TECHNICAL MEMORANDUM NUMBER 001

DATE: October 28, 2024

TO: Shawn Stanley, NRCS Watershed Engineer
Derek Hamilton, NRCS Water Resources Coordinator

CC:

FROM: Chris Slater, PE—J-U-B Engineers, Inc.
Colton Smith, PE—J-U-B Engineers, Inc.
Parker Achenbach, EIT—J-U-B Engineers, Inc.

PROJECT:  Lower Bear River PL566
SUBIJECT:  Technical Memorandum Number 001—Agriculture Water Management

Revision Revision Notes
No. Date
1 3/7/25 Updated for inclusion in the Watershed Plan-EIS
2 10/13/25 Updated for consistency with other recommended changes

1. Introduction

This Technical Memo details the Agricultural Water Management activities evaluated for the
Lower Bear River Watershed Plan-EIS and includes details on the project needs, considered
alternatives, preferred alternative, and model inputs and results.

The Lower Bear River Watershed includes the area from Cutler Reservoir to the Great Salt Lake.
This area’s primary land use is agriculture. The Bear River Canal Company (BRCC) is the primary
supplier of the irrigation water within the watershed and was originally started in 1890 with
earthen canals and ditches. BRCC's service area includes the cities and towns of Tremonton,
Elwood, Fielding, Riverside, Garland, Thatcher, Penrose, Deweyville, Honeyville, Collinston, Bear
River, Corinne, and unincorporated Box Elder County. BRCC diverts over 900 cubic feet per
second (CFS) from Cutler Reservoir during peak irrigation periods and delivers this water
throughout the valley through a series of open and piped canals approximately 124 miles in
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length. The canals serve approximately 65,000 acres of cultivated land producing a variety of
crops including hays, grains, fruits, and vegetables (Box Elder County 2024).

BRCC serves, with the Bear River Water Conservancy District (BRWCD), as one of the two lead
Sponsors for this project. The other Co-sponsors involved in this project under the Agricultural
Water Management purpose include Bear River City, Highland Ditch Company, Central Canal
Company, and Tremonton City. These canal companies and entities have joined the project as
co-sponsors to complete a variety of projects including canal repair, canal piping, infrastructure
replacement, secondary water improvements, and secondary water development.

1.1. Purpose and Need

The existing agricultural water delivery system is aging, deteriorating, and in need of
optimization and modernization. Each of the repair, enclosure, and replacement projects are
necessary to increase the safety, efficiency, and reliability of the delivery system to secure the
agricultural water supply and develop secondary water systems for growing communities with
limited water resources. The aging infrastructure is at risk of failure in many locations and is
decreasing the efficiency of the irrigation supply. Over the last few decades many hillside failures
in the canyon below Cutler Reservoir have hindered the ability of BRCC to deliver water through
the two main canals that support the 65,000 acres of agricultural land. These two canals supply
essentially all the agricultural water in the watershed. Improvements to these two canals would
improve the reliability of this supply. The secondary water projects would decrease the demand
on the culinary water systems which have limited ground water quality and sources.

2. Agricultural Water Analysis
The projects included under the Agricultural Water Management purpose within this PL566
project are:
e BRCC Irrigation Delivery System Improvements
0 BRCC Canyon Improvements
0 BRCC Red Siphon
0 Bear River City Pressure Irrigation
o Highland Ditch Piping
o Central Canal Company Piping
e Tremonton Pressure Irrigation and Storage

The following sections describe the analysis of each project including background information,
alternatives, and design calculations or considerations.
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2.1. BRCC Irrigation Delivery System Improvements

As described above, BRCC delivers water to many users throughout Box Elder County. This
delivery system includes canals, ditches, and systems not directly operated by BRCC. Bear River
City, Highland Ditch, and Central Canal Company are examples of entities that operate systems
that deliver BRCC water. These entities must work together to provide agricultural producers
with the water that they need. Without BRCC, the smaller entities would not be able to receive
that water that they deliver. Without the smaller entities, BRCC would not be able to deliver the
water to the end user. This relationship is necessary for delivery, but it is also necessary for
maintaining the water rights. If BRCC could not deliver the water to the end user through the
smaller entities, they would not be able to show that the water is going to beneficial use. This
would result in the loss of the rights. The projects listed under this improvement all provide
benefit to the overall delivery of BRCC irrigation water.

2.1.1. BRCC Canyon Improvements

BRCC currently uses two open canals, the Main Canal and the Hammond Canal, to convey water
from Cutler Reservoir to the canal system that carries water throughout the Lower Bear River
Valley in Box Elder County. The Main Canal transports 750 CFS while the Hammond Canal
conveys 200 CFS. The BRCC canal system is mostly earthen channels with a few short sections
that are piped or are lined with concrete or rubber liners. The beginnings of the canals are
located on steep canyon walls above the Bear River. Starting at the outlets at Cutler Reservoir,
the sections located on the steep canyon slope are approximately 4.8 miles and 5.5 miles long
for the Main Canal and Hammond Canal, respectively. The first approximately one mile of each
of these two canals is owned and operated by PacifiCorp. During the public comment period,
PacifiCorp noted they were not interested in sponsoring improvements.
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Figure 2.1.1.1. Overview of BRCC Canyon Area.

2.1.1.1. Project Need

Both canals in the canyon area are at risk of failure because of the steep canyon down slopes to
the river bottoms of the Bear River. This threat is heightened by slope instability and movement,
water seepage from the canals, and migration of the Bear River. The Hammond Canal is in
specifically poor condition and has had a recent land slide failure in the past few years that
disrupted normal water deliveries to farmers for an extended period of time. Figure 2.1.1.2
shows that failure. Terracon documented past hillside failures in the canyon area (Terracon
2024). Most of the documented failures have occurred on the southeast side of the canyon
along the Hammond Canal. Major repairs and improvements are needed to improve the future
reliability of the canals.
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Figure 2.1.1.2. 2020 Hammond canal breach.

2.1.1.2. Considered Alternatives

Various circular pipe materials were considered initially to enclose the canyon area canals. These
materials were ruled out as viable options because of costs associated with the large sizes that
are needed to convey the flows, constructability issues, and because they are not as durable as
other options, such as box culverts. Seven major alternatives using box culverts for the canals
with some options including pipes for some siphons across the canyon were considered. A
summary of the alternatives is shown in Table 2.1.1.1.

Alternative 1 would abandon a large section of the Hammond Canal by installing a siphon from
the Hammond Canal to the Main Canal, box culverts in three critical locations along the Main
Canal, a siphon back to the Hammond Canal, and a box culvert on the Hammond Canal from
the second siphon downstream along the canyon hillside (Figure 2.1.1.3).

Alternative 2 would not have siphons and would focus on improving critical sections of the two
canals. It includes installing five sections of new box culvert on the Hammond Canal and two
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sections of box culvert on the West Main Canal (Figure 2.1.1.4). These improvements were
selected to protect locations that were deemed most vulnerable to failure by historical and
geological data.

Alternatives 3 through 7 would include installing long stretches of box culvert piping in one or
both canals. Three of the five alternatives involve using siphons to transfer water from the
Hammond Canal to the Main Canal under the Bear River, bypassing the sections of the
Hammond Canal that are most prone to failure.

Table 2.1.1.1. Array of Alternatives Considered for the BRCC Canyon Area.

Alternative Description Estimated Cost
Construct a siphon through Camp Fife, construct box culvert
through three key sections of the Main Canal, construct
another siphon at the Main Canal pump station, and
construct box culvert on the Hammond Canal.

Construct box culvert through the Camp Fife area and along
two other key locations on the Main Canal. Construct a box
2 culvert along the Hammond Canal at five key locations $58,888,27555
based on geotechnical study, ending after the canal bend
out of the canyon.

Construct a siphon in the PacifiCorp property near the Bear
River Bridge, construct box culvert along the Main Canal,
and another siphon further downstream at the Main Canal
pump station.

Construct a box culvert along the West Main Canal from

4 Cutler Dam to the Main Canal Pump Station and install a $86,934,400
siphon over to the Hammond Canal.

Construct a box culvert along the West Main Canal from
Cutler Dam to the West Main Pump Station and install a box
5 culvert along the Hammond Canal from Cutler Dam to a $101,876,850
location that is across the canyon from the Main Canal
Pump Station.

Construct a box culvert along the West Main Canal and a
box culvert along the Hammond Canal starting near the
location of the bridge that crosses the Bear River to the
West Main Pump Station on both sides of canyon.

$59,254,400

$80,888,750

$102,213,750
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Alternative

Description

Estimated Cost

Construct a box culvert along the West Main Canal from
Cutler Dam to the downstream side of Camp Fife, construct

Appendix E

7 two short sections of box culvert on the Main Canal in key $53,694,000
areas, and install a siphon over to the Hammond Canal from
the Main Canal Pump Station.
Figure 2.1.1.3. Alternative 1 Considered Improvements.
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Figure 2.1.1.4. Map of proposed box culverts in Alternative 2

2.1.1.3. Preferred Alternative

Each alternative was screened for a number of criteria—including the ability to meet program
requirements and the purpose and need of the project, whether the Sponsor could provide the
cost-share match, if any existing planning efforts supported the alternative, and whether
implementation could occur in coordination with the planning efforts—to determine whether or
not to carry it forward. Alternatives 3 through 6 were removed from consideration based on
costs and the inability of the Sponsors to provide such a large cost-share. Alternative 7 was
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removed because it includes improvements within PacifiCorp’s property, who elected to not
participate. Alternatives 1 and 2 were further considered and evaluated through additional
screening processes, including hydraulic modeling and refined cost estimates.

Both Alternatives 1 and 2 are carried forward through analysis in the Watershed Plan-EIS, with
various pros and cons to each alternative. Alternative 1-Siphons Installation improves water
delivery by avoiding the canyon area most prone to canal breaches, however, these
improvements come at a much higher cost, extensive permitting issues, and added
maintenance. Additionally, Alternative 1-Siphons Installation would require property
acquisition/easements. Alternative 2-Hammond Improvements was the lowest cost for BRCC
and would be easier to permit, construct, and maintain because it does not include siphons
under the Bear River. For these reasons, Alternative 2-Hammond Improvements was determined
to be the preferred alternative to improve the reliability of water delivery from the canyon area
based on the alternative screening process. Detailed evaluation of the Alternative 2-Hammond
Improvements is described in the sections below.

21.1.4. Model Inputs

J-U-B ENGINEERS, Inc. (J-U-B) analyzed the conditions of the canal to determine the sizes of box
culvert required to deliver the required irrigation water to the rest of the BRCC system.
Innovyze's modeling software, INfoSWMM, was used for the analysis along with Excel
spreadsheets to do preliminary calculations and validate model calculations.

A detailed topographical survey was completed using Light Detection and Ranging (LiDAR)
technology for each canal to determine their existing size, shape, and slope. The Manning's
roughness coefficient for the existing earthen channels was assumed to be 0.035, and the
roughness for concrete sections was assumed to be 0.015. Excel spreadsheets were used to
estimate the size of box culvert needed to effectively pass the design flows of 200 CFS in the
Hammond and 750 CFS in the Main. A hydraulic model was created to validate the Excel
calculations and verify that the proposed improvements of the two canals would maintain
proper functionality with the addition of the new infrastructure.

2.1.1.5. Model Results

The preliminary calculations showed that a 8'x8" box culvert would effectively transport the

200 CFS required in the Hammond Canal. The calculations also showed that a 12’ Vertical x 13’

Horizontal box culvert would effectively transport the 750 CFS required in the Main Canal. Each
of those box sizes includes one foot of freeboard within the conduit. These sizes were validated
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in the model. Table 2.1.1.2 shows the size, design flow, maximum flow, slope, and design
velocity as calculated in the model.

Table 2.1.1.2. Canyon Area Hydraulic Model Output
Dimensions Design

Approximate Velocity

(+)
ftXft) Flow (CFs) °Pe (R Low(CFs)  (FPS)
12X 13 750 0.04 726 3.7
8x8 200 0.04 207 5.1

2.1.2. Bear River Canal Company Red Siphon

Currently, BRCC operates a 300-foot suspended flume to transport the flow in the Corrine Canal
over the Malad River. The flume is approximately 30 feet above the Malad River. The flume is
built on a steel bridge roughly 20 feet above the Malad River. The peak flow carried through the
flume is 250 CFS.

2.1.21. Project Need

The existing bridge and flume are reaching the end of their operational lifespan, and the costs
and complexity of maintenance are steadily increasing. As the bridge continues to age, greater
protection from the environmental exposure is required as rusting undermines its structural
integrity. The flume’s declining condition has caused a drop in operational efficiency and
escalated maintenance expenses, while the bridge is now also vulnerable to seismic failure. An
image of the existing structure is shown in Figure 2.1.2.1.
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Figure 2.1.2.1. Existing Red Flume structure.

2.1.2.2. Considered Alternatives

Two alternatives were considered for this project:

e Alternative 1-Replace the flume with a siphon.
e Alternative 2—-Replace the flume with a new suspended flume in place of the old flume.

Alternative 1 includes a siphon that would convey the irrigation water under the Malad River
through a new pipe. Alternative 2 includes a new flume suspended by a new bridge structure to
continue to convey the irrigation water over the Malad River. The flume alternative was screened
out of consideration for the project due to the significant expense of a new bridge and flume
constructed to comply with current seismic standards.

2.1.2.3. Preferred Alternative

The preferred alternative for replacement of the existing flume is to replace it with a siphon.
Siphons, in comparison to bridged flumes, require less maintenance because they are beneath
ground. The bridge would also be expensive to design and build because of the seismic
considerations. Figure 2.1.2.2 shows the proposed alignment for the siphon.
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Figure 2.1.2.2. Map of proposed siphon alignment.

21.2.4. Model Inputs

J-U-B analyzed the proposed siphon to determine the pipe size required to deliver the same
capacity of irrigation water currently being transported by the existing flume. Innovyze's
modeling software, INfoSWMM, was used for the analysis.

J-U-B developed the model to include the existing conditions a few hundred feet upstream and
downstream of the existing structure. LiDAR data was used to understand the shape and slope
of the existing structure, as well as understand the elevation difference between the existing
canal and the Malad River. A Manning'’s Roughness coefficient of 0.035 was assumed for the
existing earthen channel where the calculations use the Manning'’s Equation. The Hazen-
Williams Equation was used to perform calculations within the siphon. The Hazen-Williams C
value was assumed to be 140 for the siphon piping. The model is set to accommodate 250 CFS
in the system. This is the peak value expected at this location according to BRCC.
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2.1.2.5. Model Results

The siphon needs to have a diameter of 84 inches to maintain sufficient capacity to
accommodate the flows in the canal at this location. The 84-inch diameter would sufficiently
carry the required flows as well as mitigate the friction losses. This allows for the water to return
to the elevation of the existing canal on the other side of the river. A plot of the Hydraulic Grade
Line through the siphon is shown in Figure 2.1.2.3. This plot shows the water level in each
conduit and the level of hydraulic head as the water flows through the siphon.

Figure 2.1.2.3. Hydraulic Grade Line Plot.

2.1.3. Bear River City Pressure Irrigation

Bear River City (BRC) residents and the surrounding cropland currently receive irrigation water
from a concrete lined canal. This canal originates at a diversion from one of BRCC's main canals
named the East Main Canal, where it diverts 24 CFS. The canal flows south to BRC with
diversions for other users sporadically. The canal flows through the city and has a drain to the
Bear River near the city park. There are two additional drains at the south end of the system on
the south side of BRC's cemetery. The city would like to improve this canal and optimize delivery
of irrigation water to residents.

2.1.3.1. Project Need

The existing delivery canal is in poor condition. There are sections at risk of failure due to the
concrete liner being cracked and broken allowing for seepage. The canal needs to be repaired or

Appendix E E-524 March 2026




USDA-NRCS Lower Bear River Watershed Project

replaced to re-establish the safety and security of agricultural water delivery. The damage to the
existing channel can be seen in Figure 2.1.3.1.

Figure 2.1.3.1. Bear River City delivery channel existing conditions.

BRC does not currently provide its residents with pressurized secondary water for outdoor use.
Inclusion of this amenity in the city would decrease the demand on the culinary water system
allowing the culinary water supplies to serve further into the future.

2.1.3.2. Considered Alternatives

Two primary alternatives were considered for BRC.

e Alternative 1 includes an equalization storage facility and pumping facility near the
turnout from the Corrine Canal. The concrete lined ditch would be replaced with a
pressurized delivery system that would include a pressure network within city limits.

e Alternative 2 includes gravity flow piping of the delivery canal and an equalization
storage facility and pumping facility located at the city park. These facilities would deliver
pressurized water to a new secondary irrigation network within the city. In this alternative
the delivery canal is not pressurized.

Appendix E E-525 March 2026



USDA-NRCS Lower Bear River Watershed Project

2.1.3.3. Preferred Alternative

The preferred alternative for BRC is Alternative 2. The agricultural water users outside of the city
are not equipped to use pressurized water, and require unpressurized connections. Additionally,
by developing the equalization storage facility and pumping facility at the city park, BRC would
not need to acquire land near the East Main Canal turnout, as in Alternative 1. Alternative 2 best
satisfies the need to improve the existing delivery canal and develop secondary water within the
city. The following sections outline the models used to size the components of the preferred
alternative which is shown in Figure 2.1.3.2.
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Figure 2.1.3.2. Depiction of preferred alternative.

21.3.4. Gravity Model Inputs

J-U-B analyzed the canal to be piped to determine the pipe sizes required to deliver the same
capacity of irrigation water currently being transported by the ditch as well as deliver water to

an equalization storage facility. Innovyze’'s modeling software, INfoSWMM, was used for the
analysis.
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The InfoSWMM model was created to model the full length of the canal. The entire canal is
planned to be piped. The canal is required to deliver 24 CFS from the East Main Canal turnout to
the river drain near the park. After that point the canal need only deliver 14 CFS. All the existing
agricultural turnouts on the canal need to be maintained. This leaves 1.5 CFS of continuous
delivery to supply the city’s pressurized secondary water system. The proposed system will use a
weir and orifice to ensure that the proper quantities of flow supply the pressure irrigation
system and the agricultural water users.

The assumptions for INfoSWMM model include the pipe shape, manning’s n value for
roughness, orifice coefficient, and weir coefficient. All the conduits in the model are circular with
a manning’s n value of 0.01 to represent plastic pipe. The orifice coefficient is assumed to be
0.67. The weir coefficient is assumed to be 3.3. The elevations of key junctions and elements
were derived from open source 1 meter LiDAR.

2.1.3.5. Gravity Model Results

The InfoSWMM model results include pipe, orifice, and weir sizes to properly operate the
system. The canal will be piped with a 48" pipe from the turnout to the river outlet, a 36" pipe
from the river outlet to the south side of the cemetery, a 24" pipe to the east drain, an 18" pipe
to the west drain, and a 15" pipe to the equalization storage facility. The orifice will be circular
with a diameter of 21" with the bottom edge at the bottom of the concrete structure. The weir
will be rectangular and sharp crested with assumed length of 60" and a height of 34" above the
bottom of the concrete structure. The bottom of the concrete structure is 2.5" above the invert
of the storage facility. The following figures show the depth of water in the pond, the flow over
the weir, and the flow through the conduit immediately following the orifice through time.
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Figure 2.1.3.3. Depth of Water in the storage facility.
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Figure 2.1.3.5. Flow through conduit immediately following the orifice.

Figures 2.1.3.2-2.1.3 4 illustrate the connection between the depth of water in the storage facility
and flow through the structures. The elevation of water in the storage facility is set to cause the
correct driving head over the weir and through the orifice to deliver the appropriate flows in
each direction. This process works best when the pond is full, but the flow through the orifice
delivering water to downstream users, approaches the desired quantity far before the storage is
full.

Table 2.1.3.1 shows the diameter, maximum flow, velocity, and slope of each conduit in the
system. Figure 2.1.3.6 shows a map of the conduits as they are labeled in Table 2.1.3.1. The
velocities are designed to stay under 5 feet per second (FPS), however, Conduit 31 does exceed
this design limit by 0.27 FPS due to its slope.

Table 2.1.3.1. Pipe Flow Characteristics.

Conduit Description Diameter Max Flow Vel\lll:c);ty Percent

ID (in) (CFS) (FPS) Slope (%)
CDT_11 Mainline from canal 48 26.48 4.52 0.703
CDT 13 Mainline from canal 48 24.08 2.97 0.020
CDT_15 Mainline from canal 48 24.03 4.45 0.154
CDT_19 Lateral to new pond 15 4.83 4.59 0.242
CDT_21 Mainline from pond to river outlet 48 26.60 4.24 1.155
CDT_27 East diversion at end of line 24 7.23 4.42 0.196
CDT_29 East diversion at end of line 24 7.23 476 0.251
CDT_31 West diversion at end of line 18 6.94 5.27 0.352
CDT_33 Mainline south of river outlet 36 14.17 3.39 0.033
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Figure 2.1.3.6. Map of Modeled Conduits

2.1.3.6. Pressure Model Inputs

J-U-B analyzed Bear River City's current and future secondary water needs to determine the
required infrastructure for the system. Components of the infrastructure determined in this
analysis include pipe sizes, pumping requirements, and equalization storage requirements. The
components were analyzed in a model using Innovyze's InfoWater software.

The InfoWater model was created to model the secondary pressure irrigation system throughout
the city. The model was built to include a scenario that represents the current level of
development in the city (Existing), and a scenario that represents potential growth in the city
(Buildout). The Buildout model is necessary to show what sizes of each component would be
needed to support growth. The Existing model shows how that system will perform under a
lighter demand.

To determine demands for the city, the city was divided into demand regions. These demand
regions were then assigned a percentage of irrigable area determined using 2023 aerial imagery.
The standard percentage was 75%. The percentage of developed area was also determined with
aerial imagery. A value for the current area of irrigable acres was determined using the area of
the demand region and the percentages described above. This value was multiplied by

3.96 GPM/irrigable acre to get the demand of each demand region in GPM. The applied scaler is
standard in the State of Utah. Each demand region was applied to a junction within the model.
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The initial result of the model is the total demand from the Existing system and the Buildout
system. This allows for the equalization storage to be sized. The flow into the storage from the
transmission line is 1.5 CFS (673.2 GPM) at a minimum. The demand for the Buildout scenario,
the worst-case scenario, is nearly 1,800 GPM. The difference between the flow out of the system
and the flow into the system represents the volume of storage required. The calculation steps
for the equalization storage are shown in Table 2.1.3.2. The storage facility needs to have a
volume of at least 1.7 acre-feet to satisfy the peak-day demand of the Existing and Buildout
systems.

Table 2.1.3.2. Equalization Storage Calculations

Pond Sizing
Flow in 1.5|cfs Input
Flow in gpm
Flow out 1800|gpm
System Run Time 8|hrs
Volumein gal
Volume out gal
Change in Storage gal
Storage cf
Storage af

2.1.3.7. Pressure Model Results

The resulting pressures (psi) in the model for the Buildout scenario are shown in Figure 2.1.3.8.
The color coordination of the pipes in the figures below are as follows: blue—4-inch,
green—6-inch, yellow—8-inch, orange—10-inch, and red—12-inch. The pressure in PSl is
labeled at every junction. The pump station is required to supply 1800 GPM with 140 feet of
head to satisfy the demands to each user. The Existing scenario only requires 1100 GPM, but
requires the same feet of head. The Existing scenario’s results are shown in Figure 2.1.3.7.
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Figure 2.1.3.7. Existing System Scenario Results
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Figure 2.1.3.7. Buildout System Scenario Results

2.1.4. Highland Ditch Piping

Currently, the Highland Ditch delivers irrigation water to approximately 3,000 acres of cropland.
The ditch receives 13.72 CFS of water from the BRCC East Main Canal and delivers the water to
users through a concrete lined ditch. There are a few sections of the canal that have been piped
previously. These sections include a section of 48" pipe, 2 sections of 36" parallel pipes, and a
section of 27" pipe. Following the 27" pipe, the ditch is earthen until it drains to the Bear River.
The ditch also includes a flood water inlet that aids in carrying flood water, specifically spring
snowmelt, away from structures and valuable cropland. The ditch has a second dump location
that outlets to the Bear River. This dump location is used to release spring runoff flood flows
that enter the ditch along 9600 North in Elwood, Utah. Figure 2.1.4.1 shows the existing
conditions of the Highland Ditch
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Figure 2.1.4.1. Map of Highland Ditch Existing Conditions.

2.1.41. Project Need

The existing concrete liner was installed in 1961 and is in poor condition due to its age (see
Figure 2.1.4.1). The condition is decreasing efficiency of delivery and allowing excess loss. The
existing open ditch also does not effectively carry the snowmelt flood water required to prevent
flooding in the area in the spring before the irrigation season because of snow and debris in the
channel. Field tailwater and flood flows enters the ditch through a 24-inch pipe that crosses
9600 North in Elwood and daylights into the open channel. A dump location is located
approximately 4,700 feet downstream that can discharge excess flows from irrigation return
flows and spring runoff flood flows.
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Figure 2.1.4.1. Highland Ditch existing conditions.

2.1.4.2. Considered Alternatives

The two alternatives considered for the Highland Ditch involve piping the canal.

e Alternative 1—Pipe and pressurize the canal
e Alternative 2—Pipe the canal by constructing a gravity piped system

Alternative 1 would include a pumping station near the turnout for the canal and would require
energy dissipation structures at each service because the existing users do not have systems to
pressure irrigate and would require unpressurized services. Alternative 1 would also include
replacement of the existing piped sections to allow for pressurized flows. Alternative 2 would
pipe the concrete lined and earthen sections and turnout boxes with a plan to have future
development construct equalization ponds and pump stations to provide pressure irrigation to
future homes.
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2.1.4.3. Preferred Alternative

The preferred alternative for Highland Ditch Company is Alternative 2 listed above. The
unpressurized system provides the most benefits to the existing users of the ditch. Compared to
Alternative 1, this system costs less both for construction and for long-term operation and
maintenance. The unpressurized alternative also allows for continued and improved use as a
flood water carrier. Figure 2.1.4.2 shows the proposed alignment for Alternative 2. The details of
the modeling done to size the new system are included in the next sections.

Figure 2.1.4.2. Proposed alignment.

21.4.4. Model Inputs

J-U-B analyzed the Highland Ditch to determine the pipe sizes required to deliver the same
capacity of irrigation water currently being transported by the ditch. Innovyze's modeling
software, INfoSWMM, was used for the analysis.
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The InfoSWMM model was created to model the full length of the Highland Ditch including
existing infrastructure that would remain and proposed new infrastructure. The information for
the existing infrastructure was received from the Highland Ditch manager and collected during a
visit to the site. A section of 48" concrete pipe and two sections of parallel 36" concrete pipes
occur near and along 9600 North. The existing concrete pipe was assumed to have a Manning's
Roughness (roughness) of 0.013. The proposed pipe was assumed to be 36" plastic pipe with a
roughness of 0.012. An existing section of 27" plastic pipe near the south end of the pipe system
was assumed to have a roughness of 0.012. Lastly, a proposed section of 18" plastic pipe was
assumed to have the same roughness as the other plastic pipes. The required flow in the system,
as reported by the ditch company, is 13.72 CFS. This flow is required throughout the system.

2.1.4.5. Model Results

The InfoSWMM model showed that the proposed 36" pipes would sufficiently carry the required
flow. Table 2.1.4.1 shows the diameter, number of barrels, design flow, full flow, slope, and
velocity for each conduit in the model. The full flows are all higher than the design flow meaning
the pipes have adequate capacity for the system. The velocities in the 18" conduits are high
because the slopes become large where the system nears the river.

Table 2.1.4.1. Highland Ditch Model Results

Maximum
. .. Diameter Number Design Full Flow Percent .
ConduitID Condition ;" tgarrels Flow (cfs)  (cfs)  Slope %) " octy
(ft/s)

CDT_11 Existing 48 1 13.72 16.20 0.013 4.29
CDT_13 Existing 36 2 13.72 14.47 0.047 2.51
CDT_15 Proposed 36 1 13.72 15.49 0.032 2.90
CDT_19 Existing 36 2 13.72 14.90 0.012 2.32
CDT_21 Proposed 36 1 13.72 19.01 0.048 3.60
CDT_23 Proposed 36 1 13.72 14.48 0.028 2.85
CDT_25 Proposed 36 1 13.72 18.98 0.048 2.95
CDT_27 Proposed 36 1 13.72 17.65 0.041 3.37
CDT_29 Proposed 36 1 13.72 17.14 0.039 3.33
CDT_31 Proposed 36 1 13.72 14.34 0.027 2.90
CDT_33 Proposed 36 1 13.72 18.38 0.045 3.25
CDT_35 Proposed 36 1 13.72 17.50 0.041 4.28
CDT_37 Proposed 36 1 13.72 26.01 0.09 5.14
CDT_39 Proposed 36 1 13.72 26.67 0.095 4.08
CDT_43 Existing 27 1 13.72 13.84 0.118 4.71
CDT_45 Proposed 18 1 13.72 22.81 2.791 14.63
CDT 47 Proposed 18 1 13.72 32.88 5.799 17.76
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2.1.5. Central Canal Company Piping

Currently, the Central Canal Company delivers irrigation water to 1,400 acres of cropland. The
canal receives 20 CFS of water from the BRCC East Main Canal. The water is delivered to users
through a concrete lined ditch, two sections of existing 42" concrete pipe from previous
development projects, and earthen ditch. The canal drains to the Malad River at the end of the
system. Figure 2.1.5.1 shows the existing conditions of the Central Canal Company.

Figure 2.1.5.1. Map of Central Canal Company existing conditions.

2.1.5.1. Project Need

The existing concrete liner is aging and deteriorating. Also, the sections of earthen canal are
inefficient and require a lot of maintenance. Throughout the irrigation season moss grows in the
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open channel and a moss treatment is needed bi-monthly to maintain conveyance capacity of
the concrete lined channel. Improvements to this canal would enhance the delivery of water to
users and decrease water loss.

2.1.5.2. Considered Alternatives

The Central Canal Company is considering two piping alternatives for the canal.

e Alternative 1—Pipe and pressurize the canal
e Alternative 2—Pipe the canal by constructing a gravity piped system

Alternative 1 would include a pumping station near the turnout for the canal and would require
energy dissipation structures at each service because the existing users operate unpressurized
services. Alternative 1 would also include replacement of the existing piped sections to allow for
pressurized flows. Alternative 2 would pipe the concrete lined and earthen sections and turnout
boxes.

2.1.5.3. Preferred Alternative

The preferred alternative for Central Canal Company is Alternative 2 listed above. The
unpressurized system provides the most benefits to the existing users of the ditch. Compared to
Alternative 1, this system costs less both for construction and for long-term operation and
maintenance. Equalization ponds and pressure irrigation systems can be added to this system as
development occurs in the service area of this canal. Figure 2.1.5.1 shows the proposed
alignment. The details of the modeling done to size the new system are included in the next
sections.
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Figure 2.1.5.1. Proposed alignment.

2.1.5.4. Model Inputs

J-U-B analyzed the Central Canal Company Canal to determine the pipe sizes required to deliver
the same capacity of irrigation water currently being transported by the canal. Innovyze's
modeling software, INfoSWMM, was used for the analysis.

The InfoSWMM model was created to model the full length of the canal including existing
infrastructure that would remain and proposed infrastructure. The information for the existing
infrastructure was received from the Chair of the Central Canal Company Board. Currently , there
are two sections of 42" concrete pipe. The existing concrete pipe was assumed to have a
Manning’'s Roughness (roughness) of 0.013. The proposed pipe was assumed to be 36" plastic
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pipe with a roughness of 0.012. Lastly, there is a proposed section of 18" plastic pipe with the
same roughness as the other plastic pipes. The required flow, as reported by the canal company,
in the system is 20 CFS. This flow is required throughout the system.

2.1.5.5. Model Results

The InfoSWMM model showed that the proposed 36" pipes would sufficiently carry the required
flow. It showed that the 42" concrete pipe requested by the Central Canal Company would also
effectively carry the required flow. Table 2.6.2 shows the diameter, design flow, full flow, slope,
and velocity for each conduit in the model. The full flows are all higher than the design flow
meaning the pipes have adequate capacity for the system. The velocities in the 18" conduits are
high because the slopes become large where the system nears the river.

Table 2.1.5.2. Central Canal Company Model Results

Conduit ID  Condition Diarrleter Design Flow FullFlow Percent N:Z:?:;:ym
(in) (cfs) (cfs) Slope (%)
(ft/s)
CDT_11 Proposed 36 20 58.15 0.4 6.08
CDT_13 Proposed 36 20 35.03 0.2 4.78
CDT_23 Existing 42 20 38.69 0.1 3.89
CDT_25 Proposed 42 20 36.08 0.1 3.96
CDT_15 Existing 42 20 39.83 0.2 4.03
CDT_17 Existing 42 20 37.06 0.1 3.50
CDT_27 Proposed 36 20 23.69 0.1 3.86
CDT_19 Proposed 36 20 27.16 0.1 3.94
CDT_21 Proposed 36 20 29.65 0.1 6.05
CDT_29 Proposed 18 20 41.39 9.2 23.19

2.2. Tremonton Pressure Irrigation and Storage

Tremonton City currently offers its residents access to secondary water for outdoor use through
a pressurized irrigation network that they have been constructing in phases. This resource
decreases demand on the City’s culinary water system. The pressure irrigation systems receive
water from a collection of pumping stations that pump water from the Bear River Canal system.
These pumping stations are accompanied by equalization storage facilities to reduce the peak
drawdown on the canals.

2.2.1. Project Need

The continued expansion of the pressure irrigation networks in Tremonton City is necessary to
meet the current water demands as well as those demands associated with growth of
development. There is also a need to build additional equalization storage facilities, because the
conversion of existing water usage to pressurized secondary water for the city would result in
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higher peak uses that would not coincide with the existing schedule and capacity of the canal
system. New equalization storage facilities would protect the downstream users on the canal
and increase reliability of water for all users. The city also needs to provide secondary water to
new housing developments to minimize the demand on the limited supply of the culinary water
system.

2.2.2. Considered Alternatives

Tremonton City has adopted a “Secondary Water System Capital Facilities Plan” (Facilities Plan;
Tremonton City 2017) to guide the progression of the pressurized irrigation development in the
city. The plan outlines the importance of this development to alleviate stress on the culinary
water system. Within the plan there are thirteen service areas outlined for development. Each
service area includes plans to be developed with pumping and equalization storage to minimize
the peaks seen on the BRCC canals from which the city draws its irrigation water. The Facilities
Plan and its outlined service areas serve as alternatives for this project.

2.2.3. Preferred Alternative

Tremonton City used the Facilities Plan described above to determine the priority projects for
development. They also considered which projects had been constructed or will be constructed
before the funding of construction for this project is available and determined the development
of Service Areas 9 and 10 and an equalization storage facility for Service Area 1 would best fit
the timing of this project. Figures 2.2.1 and 2.2.2 show the proposed pressure irrigation
developments and the equalization storage footprint.
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Figure 2.2.1. Pressure Irrigation Development Service Areas 9 and 10.
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Figure 2.2.2. Equalization Storage Facility for Service Area 1.

The development of the pressurized irrigation system within Service Areas 9 and 10 includes
upgrading an existing pumping station, installing pipe, and developing an equalization storage
pond. All the development outlined in the Facilities Plan are not included for these service areas
because other entities will construct these additional developments. The development of the
equalization storage for Service Area 1 includes upgrading a pumping station, installing
transmission pipe, installing a pressure reducing station, and constructing an equalization pond.
The pressure reducing station will be installed at the lower end of the transmission pipe.

2.2.4. Model Inputs

The pipe, pump, and equalization storage sizes were determined using information provided
within the Facilities Plan for Tremonton City (Tremonton City 2017). The average yearly demand,
the peak day water use, the peak instantaneous demand, and the irrigated acreage per acre of
developed land were calculated for each service area in the Facilities Plan. The Facilities Plan
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uses state regulations and local data to determine these factors. The average yearly demand was
determined to be 3 acre-feet (ac-ft)/irrigated acre. The peak day water use and peak
instantaneous demand were determined to be 7 and 14 gallons per minute (GPM) per irrigated
acre, respectively. The irrigated acreage was determined to be equal to 50% of the total
developed land. Each of these factors represent different constraints on the system and guide
the sizing of the systems components. Explanations of the determinations of these factors can
be found in the Facilities Plan (Tremonton City 2017).

2.2.5. Model Results

Using the factors described above, and the amount of area being serviced by the added system
in Service Areas 9 and 10, the size of the pump can be determined. The area being serviced by
the new system is approximately 120 acres. This area multiplied by the irrigated acres factor of
50% gives 60 irrigated acres. Multiplying by the peak instantaneous demand factor gives
approximately 850 GPM required capacity from the system. The peak day water use factor can
be multiplied by the irrigated acres to get the storage volume required in the equalization
storage facility—approximately 1.85 ac-ft. The pipe sizes for the system have been determined
in the Facilities Plan.

The equalization storage facility in Service Area 1 will be sized to store enough volume for the
peak day water use of the entire area at future development. This value is reported in the
Facilities Plan as 730,500 gallons/day. This is equal to 2.25 ac-ft/day. This value can also be
converted to GPM to give the capacity of pumping required for the system. The capacity is

510 GPM. An 8-inch pipe will suffice for the pipe from the pump to the equalization storage.
This is found using the Continuity equation and a constraint on the velocity of 5 feet per second.
The Darcy-Weisbach equation is used to calculate the friction loss in the pipeline. This value,
along with the elevation difference, returns the feet of head required from the pump to get
water up to the reservoir. This is equal to 375 feet or 165 pounds per square inch (PSI). The pipe
from the storage to the system can be sized using the same equations. The maximum flow in
this pipe is equal to the peak instantaneous demand, which is reported as 2,200 GPM in the
Facilities Plan. A 14" pipe will effectively carry the required flow.
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3. Summary of Preferred Alternatives

Project

Preferred Alternative

Total Estimated
Construction Cost

BRCC Irrigation Delivery System Improvements

Bear River Canal

Hammond Improvements—Canal
Improvements of the Hammond Canal with

&:gzsz&gsgon no siphons but improvements in critical $58,888,275
areas of the Main Canal

Bear River Canal Replacement of the Red Flume with a siphon $2 898 562

Company Red Siphon | under the Malad River T
Piping of delivery canal without pressure to

Bear River City an equalization storage pond and pumping $14.476,595

Pressure Irrigation facility at the city park. Construction of a o
pressure irrigation network within city limits.

Highland Ditch Piping Unp'ressurized piping to replace open ditch §5,232,656
sections.

Central Can'al' Unp'ressurlzed piping to replace open ditch $6,230,075

Company Piping sections.

Tremonton Improvements
Additions to existing secondary water

Tremonton Pressure system. Construction of an equalization $12.969 564

Irrigation and Storage | storage pond on the hill with a dedicated B
pumping line.

Total Agricultural Water Management Construction Cost $94,465,652

4. Conclusions

In summary, the Lower Bear River Watershed plays a critical role in supporting the region's

agricultural economy, with the Bear River Canal Company as a vital source of irrigation water.
The collaborative efforts of BRCC, Bear River City, Highland Ditch Company, Central Canal
Company and Tremonton City through the Lower Bear River Watershed Project highlight a

commitment to improving water management practices. By addressing essential infrastructure

needs such as canal repairs, piping, and secondary water system enhancements, these initiatives

aim to promote efficient water use and ensure the long-term sustainability of agricultural

production in the area. Continued collaboration and investment in these projects will be key to

meeting the challenges of water management and supporting the agricultural community within

the watershed.
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5. Statement of Liability

This document represents J-U-B Engineers, Inc.’s professional judgement based on the
information available at the time of its completion and as appropriate for the project Scope of
Work. Services performed in developing the content of this document have been conducted in a
manner consistent with that level and skill ordinarily exercised by members of the engineering
profession currently practicing under similar conditions. No warranty, express or implied, is
made.
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Technical Memorandum

TO: J-U-B Engineers, Inc. — Chris Slater, P.E.

FROM: Terracon Consultants, Inc. — Jeff Gilbert, P.E.
Terracon Consultants, Inc. — Rick L. Chesnut, P.E., P.G.

DATE: September 17, 2024

RE: Geological Hazard Review
Hammond, West and East Main Canals; Cutler Dam to SR-30
Box Elder County, Utah
Terracon Project No. 61235120

Description

This memorandum summarizes Terracon Consultants, Inc. (Terracon) geological hazard
review for portions of the Hammond Canal, as well as the West Main and East Main Canals
in Box Elder County, Utah. This work is being completed for J-U-B Engineers, Inc. (J-U-B) in
accordance with Terracon’s Proposal for Geohazards Review Services, dated July 18, 2023.

This memorandum is based on:

m  Terracon’s site reconnaissance completed on November 10, 2023, with J-U-B and
Bear River Water Conservancy District (BRWCD) personnel

coordination and discussions with J-U-B and BRWCD
review of publicly available geodatabases
review of Terracon’s institutional subsurface database

J-U-B is assisting BRWCD in applying for National Resources Conservation Service (NRCS)
funding and completing an Environmental Impact Statement (EIS) to improve portions of
the canal system and limit risks of interrupting the flow of water in the canals. Alternatives
considered at this time include options such as lining the canals, using box culverts or pipes
to convey flows, or rerouting the canals using siphons. Terracon is providing this review to
support J-U-B during the EIS development stage.

The study area is located near the town of Fielding, Box Elder County, Utah, and extends
from Cutler Dam to SR-30 along either side of the Bear River river valley. The Hammond
Canal traverses from Cutler Dam along the east side of the Bear River river valley. The West
Main canal intake is on the west side of Cutler dam from where it travels along the west side
of the river valley to a point southeast of the town of Fielding, Utah. The canal then splits,
and the East Main canal continues south along the western limits of the river valley. A
vicinity map and site location figures are provided in the attachments.
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Site Conditions

Surface Conditions

Terracon completed a site reconnaissance of the study area in November 2023 with J-U-B
and BRWCD. The West Main and Hammond canal alignments, banks, and slope conditions
were observed from the banks of the canals or the canal access road. Permission was
granted by PacifiCorp to access the portions of the canal alignments within their property.
The East Main canal was only observed where cross streets intersected the canal. Site and
slope conditions were also explored through aerial imagery and publicly available
geodatabases. Subsurface explorations were not completed. The following observations are
based on the conditions observed during the site visit and from the other sources referenced
above.

The canals are excavated into the edge of the slope, hillside, or set back from the top of
slope above the Bear River. Along the first 3% of a mile starting at Cutler Dam, portions of
the Hammond and West Main canal channels are excavated through exposed rock outcrops.
This section of the project area is referred to as the Cutler Narrows. Further downstream,
agricultural fields are located above the canals. Undeveloped hillsides, agricultural fields,
some residences, and the Bear River are located downslope of the canals. Near station
68+00 along the West Main canal, a private camp is located downslope from the canal. At
Cutler Dam, hydroelectrical power structures and an electrical substation are situated below
the canals.

Moderately steep to very steep slopes are above and below the canals, sloping down
towards the Bear River. In some locations, hillsides above the canal have near vertical
faces. Along the East Main Canal, relatively level grades are located on either side of the
canal except for a length of approximately ¥2 mile north of SR-30, where the canal comes
within 30 to 200 feet of the edge of the slope.

The West Main canal is located on the north side of the Bear River river valley, and
generally maintains a southern or southeastern aspect. The canal follows the topography of
the side of the existing river valley slope. The East Main canal flows south in long linear
tangents. Both West and East Main canals are located approximately 110 to 130 feet above
the Bear River. The West Main canal begins at approximate elevation 4,394 feet and drops
about 16 feet over a length of around 26,700 feet, with a resulting slope of about 0.06
percent. The East Main Canal begins at approximately 4,378 feet elevation and is at an
approximate elevation of 4,355 feet at the SR-30 crossing, over a distance of 9,500 feet,
resulting in a slope of 0.25 percent. The canals flow year-round and provides irrigation and
stock water during the growing season, and just water for livestock during the winter. The
canal has a design flow rate of 735 cubic feet per second (cfs).
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The Hammond Canal begins on the south side of Cutler Dam and generally maintains a
northwest aspect. It also follows the topography of the edge of the river valley for the
majority of its length within the study area, except for the last 1,000 feet, where it turns
south away from the edge of the river valley. The Hammond Canal is located approximately
115 to 140 feet above the Bear River. The canal begins at an approximate elevation of
4,394 and drops 17 feet over a length of 30,000 feet, with a resulting slope of 0.05 percent.
The canal does not flow year-round but is used from May to October each year. The canal
has a design flow rate of 165 cfs.

All canal channels appear to be predominantly unlined. Concrete, shotcrete, plastic, and
bentonite lining and full concrete channel sections are observed in limited areas of the canal
alignment. Visual observations of the West and East Main canal bottoms were not possible
due to water flowing in the canals. Observed liner improvements are summarized in the
table below.

Table 1: Canal Lining

Canal /7

. .. Liner condition
station limits

Intermittent sections lined with grout or concrete. A short
section near 45+00 appears to be lined on the uphill side
with soldier pile and lagging.

Five sections of the canal consisted of rectangular concrete
open channels. Two sections were observed where a
concrete wall was placed to form the downhill side of the

West Main /
0+00 to 45+00

canal bank.
Hammond /
0+00 to 30+00 Intermittent sections of the bank lined with concrete walls
Hammond / Initially lined with plastic, then later approximately 200 feet
75+00 to 77+00 reconstructed as a concrete open channel

Hammond /

Older concrete/bentonite linin
272+00 to 274+00 9

Control structures, box culverts, siphons, and embankments were observed. All engineered
elements were not documented during the site reconnaissance; however, some of the larger
ones are summarized in Table 2.
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Geology

The site is near the eastern margin of the Basin and Range physiographic province, located
north of the Wellsville Mountains, which are part of the Wasatch Mountain Range. Beginning
at the Cutler Dam, both canal alignments are located in the Cutler Narrows, where the Bear
River cuts through the Junction Hills, which form the boundary between Cache Valley to the
east and the Bear River Valley to the west. Exposed bedrock, mapped* as dolomite and
dolomitic sandstone, is encountered along the first % of a mile of each alignment. The
bedrock then gives way to lacustrine (clay, silt, and sand) and alluvial (sand and gravel)
deposits, as well as some areas of isolated conglomerate, marl, limestone, and volcanic ash.
Some areas of landslide deposits are also mapped along or immediately below the
Hammond alignment.

The geological units mapped at the surface along the canals’ alignments are summarized in
Table 3 and presented on the geology map in the appendix.

Table 4: Site Geology

Mapped geological unit Description

Lower Laketown and Fish Haven Dolomite —

SO undifferentiated, dark to medium gray
Upper Laketown Dolomite — light to medium gray
Slu coarsely crystalline dolomite and dark gray medium-
grained dolomite
Dwcu
- Lacustrine deposits consisting of marl, limestone, and
volcanic ash
Tgu Fanglomerate conglomerate of locally derived alluvium
Qlu Lacustrine deposits
Qls» Bonneville and pre-Bonneville lacustrine sand, silt,
and clay
Qds Deltaic sand and other fine-grained sediment, minor

gravel. Deposited by Willow and Cottonwood Creeks

1 Oviatt, C.G. (1986). Geologic Map of the Cutler Dam Quadrangle, Cache and Box Elder Counties, Utah, Utah
Geological Survey Map 91, Plates 1 and 2.
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Mapped geological unit Description
Qag Alluvial gravel
Qms Landslide deposits
Qat; Strath-terrace deposits

Terracon’s site observations noted areas of apparent cemented soils or sedimentary rock
forming some of the near vertical banks above the West Main canal from approximate
Station 80+00 to the beginning of the East Main Canal. These same cemented soils were
also noted along the Hammond Canal from Station 45+00 to the end of the study area
(Station 300+00), though they did not appear to be as prevalent. From Station 60+00 to
67+00m, a marl/limestone outcrop was observed in the canal cut along the Hammond
Canal.

Soils

Terracon did not complete a subsurface site investigation during this phase of the project.
Surface soils were observed during the 2023 November site visit. Within the Cutler Narrows,
the exposed bedrock was covered in some areas with a relatively thin veneer of soil. These
soils appeared to consist of fine-grained material, in combination with sand, gravel, and
cobbles. Some boulders were also noted.

Outside of the Cutler Narrows the canal access roads and exposed cut faces appeared to
consist of fine-grained soils, with some being partially cemented resulting in steep to very
steep slopes. The fine-grained soils along the surface of the canal access roads were moist
from recent rain and were retaining pools of water in some locations and had moderate to
high plasticity, making access difficult. Along the West Main canal alignment, the exposed
soils exposed in many of the steep vertical faces had a blocky structure and appeared to
consist of cemented soils or a weak to friable rock.

We have also reviewed publicly available soil survey data for the project area. A soils map
of the project area is provided in the attachments. Soils were not mapped along the slopes
where the canal is located, but these areas were identified as rough broken land, likely due
to these areas not being available for agricultural development. Areas above the canal are
identified as predominantly fine-grained soils, consisting of silty clay and lean clay, with
isolated areas of silty clayey gravel and sand. The more silty and sandy soils appear to
generally coincide with deltaic deposits (Qds) located where Willow and Cottonwood creeks
flow into the Bear River. Soils below the canal, within the river valley, appear to consist of
intermixed areas of fine-grained silty and lean clay, silty clayey sand, and smaller isolated
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Technical Memo (TM)-002 Watershed Protection
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TECHNICAL MEMORANDUM NO .002

DATE: March 6, 2025

TO: Shawn Stanley, Watershed Engineer
Derek Hamilton, Water Resources Coordinator

CC:

FROM: Chris Slater, PE — J-U-B Engineers
Colton Smith, PE — J-U-B Engineers
Parker Achenbach, EIT — J-U-B Engineers

SUBJECT: Lower Bear River PL-566 Watershed Protection

1. Introduction

Within the Lower Bear River Watershed, the Lower Bear River and other waterways within the
watershed drain to the Great Salt Lake. This intersection is characterized by extensive wetlands
that serve as critical habitats for millions of migratory birds and other ecologically important
species. Managed by local entities, including bird refuges and hunting clubs, these wetlands rely
on carefully regulated water levels to promote the growth of native vegetation and sustain
biodiversity. However, erosion, sediment, and agriculture-related pollution have diminished the
capability to regulate water levels and maintain the quality of water essential for sustaining the
sustaining the thousands of acres of wetlands and habitat.

The management of the Bear River Wetlands involves a network of canals that facilitate the
controlled flow of water between the Bear River and the wetland areas. The canals are protected
by levees that safeguard this vital habitat, however, these levees are aging and failing to allow
managers to manage the flow of water. The Bear River Club Company (Bear River Club) and the
Chesapeake Duck Club propose to repair and stabilize levees along the Bear River.

Salt Creek is a small creek within the Lower Bear River Watershed that terminates in wetlands.
These wetlands are managed similarly to the wetlands at the intersection of the Great Salt Lake
and the Bear River. The canals and levees in this area also serve as crucial infrastructure for
management and protection of the wetlands and its inhabitants, yet are aging and failing, as
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well. Additionally, sediment along Salt Creek from upstream erosion processes—including
agricultural practices—accumulates in the wetlands decreasing their functionality. The Utah
Division of Wildlife Resources proposes to repair and stabilize the levee protecting the wetlands
and develop a sediment (debris) basin upstream in Salt Creek to prevent sediment from entering
the wetlands. Improvements such as levee construction, sediment removal, and bank
stabilization are needed to reduce erosion, sediment, and agriculture-related pollution, and
maintain and enhance wetlands and wildlife habitat.

2. Watershed Protection Analysis

2.1. Bear River Club Levee Improvements

The Bear River Club manages approximately 14,000 acres of wetland along which the Bear River
flows for approximately 1.5 miles on its southern side. This border is entirely composed of a
singular levee separating the wetlands from the river. The Club uses control structures to allow
water either into or out of the wetlands at the river. This allows for new water to occupy the
wetlands which helps promote life and growth.

2.1.1. Project Need

The levee between the Bear River Club’s wetlands and the Bear River is actively deteriorating.
The variability of the depth of the river results in saturated banks suspended above the water
surface which results in the bank sloughing. This sloughing, in combination with erosion from
wave action from passing boats, has deteriorated and decreased the width of the levee. This
decrease in width has decreased access and made repairs difficult if not impossible. A failure of
this levee would result in the loss of management of the wetlands which could be disastrous for
the species that are dependent on it.

2.1.2. Design Considerations

The reconstructed levee has multiple constraints dictating its design. First, the top of the
reconstructed levee needs to be at least 15 feet wide to accommodate the necessary equipment
that will be navigating it for repairs. This width constraint requires some reclamation of the area
that the river has taken in its migration and requires successful design that accounts for
constructability within the existing river channel. Second, the area is prone to have ice flowing in
the river. Ice flows can be destructive and damage materials installed on the bank not strong
enough to withstand the collisions. Third, the area is home to beavers, muskrats, and other
rodents. These animals eat woody plants and therefore pose a threat to any larger vegetation
that could be planted in the area. This issue is worsened by the saline soils in the area limiting
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the types of vegetation that could thrive. Fourth, the design needs to be able to withstand the
high spring runoff flows that can be observed in the Bear River. Last, the solution needs to be
environmentally friendly by promoting growth of native species.

2.1.3. Considered Alternatives

The two primary alternatives considered to repair or rebuild the levee for the Bear River Club are
soil lifts and rock rip rap. The soil lifts are composed of coconut mats rolled into one-foot-tall
bundles with soils and seeds. The bundles would be built in a stepped manner from the existing
channel bed above the typical high-water mark for the river. The coconut mats allow for
vegetation to establish strong root networks that will support the bank once the blankets have
degraded. A structural fill would be placed in one-foot lifts between the bundles and the
existing bank to fill in and establish the necessary width for the levee. Coconut mats promote
the growth of vegetation, which is one of the most effective forms of erosion control, but are
subject to moving and shifting after installation, especially when ice flows occur, reducing their
applicability in the current situation.

The rock rip rap alternative involves placing 18-inch minimum rock at a two-to-one slope along
the banks of the levee. This rock bank would be roughly two feet deep and extend from just
above the high-water mark down three feet below the existing channel bottom. This would give
the rock a strong foundation. The rock would be installed with structural fill to bridge the gap
from the new bank to the existing bank. Topsoil and seeding would be applied on the disturbed
areas to establish new vegetation. This alternative prioritizes structural integrity and provides for
vegetation above the water surface that is known to work in these areas. This method is a
combination of a structure with the integrity to withstand the ice flows, while still allowing for
vegetation growth to support the bank stability in the long term.

2.1.4. Preferred Alternative

The preferred alternative for the Bear River Club levee reconstruction is rock rip rap. This
alternative provides the structural integrity necessary to armor the bank against high spring
runoff flows, ice flows, and other debris. The added structural integrity also provides added
security to the levee when equipment and vehicles need to navigate it. This alternative also does
not rely on the vegetation growth for stability which can be difficult with the saline soils and
rodent issues but allows for vegetation growth with the added topsoil and seeding to provide
environmental elements for this project. To ensure that equipment and other vehicles can safely
travel to and from the job site, a road base material would be added to approximately 6,600 feet
of the access roadway. The road base will improve drainage to limit the moisture in the road
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surface as well as provide structural integrity. Figure 2.1.1 shows the proposed areas of
improvements for this project.

Figure 2.1.1. Proposed improvement area

2.2. Chesapeake Duck Club Levee Improvements

The Chesapeake Duck Club manages 4,000 acres of wetland habitat along the Bear River. The
wetland is separated from the river by approximately two miles of levee on the southern border.
Structures built into this levee are used to control the flow of water between the wetlands and
the river. This control allows the club to promote a healthy ecosystem within the wetlands.

2.2.1. Project Need

The levee separating the Bear River from the Chesapeake Duck Club’s wetlands is in poor
condition. The levee is narrowing every year due to the rise and fall of the water level within the
river. This action results in saturated soil of the bank being suspended over the water causing it
to slough off into the river. The levee has become too narrow to access with equipment to do
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repairs and complete other management tasks. If the levee were to fail, it would result in an
inability to manage the water level in the wetlands which would destroy the wetland habitat.

2.2.2. Design Considerations

There are a few design considerations that need to be contemplated for the levee
reconstruction. The levee needs to be widened to be 15 feet to accommodate the necessary
equipment that needs to navigate it to complete normal operations and maintenance. This
widening requires extending the bank into the river to reclaim the area taken in its migration.
The design solution needs to be able to withstand the flow of ice and debris in the Bear River.
The solution also needs to be able to endure the high flows during the spring runoff. The
rodents and saline soils present another difficulty for the design. The rodents, like beavers and
muskrats, eat woody vegetation and therefore will make it difficult for that sort of plant to thrive
in the area. The saline soils also create a challenging growing environment for vegetation. The
environmental benefits also need to be considered.

2.2.3. Considered Alternatives

An alternative involving rock rip rap armoring, and an alternative with soil lifts, have been
considered to reconstruct the Chesapeake Duck Club levee. The soil lifts include one-foot-tall
coconut bundles. The bundles start on the existing channel bed and step up above the typical
high-water mark. Structural fill is placed in one-foot lifts between the bundles and the existing
bank. The coconut bundles serve as an erosion protection layer to allow for vegetation growth
before they degrade and leave the vegetation to support the bank. All disturbed areas would be
covered with topsoil and seeded with native plant species. Coconut bundles promote the
growth of vegetation, which is one of the most effective forms of erosion control, but are
subject to moving and shifting after installation, especially when ice flows occur, reducing their
applicability in the current situation.

The rock rip rap alternative includes 18" rock placed on a two-to-one slope to reestablish the
bank to give the levee a top width of 15 feet. Rock will be placed three feet below the existing
channel bed to serve as a foundation for the new bank. As the rock is placed, structural fill will
be placed between the rock and the existing bank. The rock will extend up just past the typical
high-water mark. Any disturbed areas, including some of the pore space of the rock placed
above the typical high-water mark, will be covered in topsoil and seeded to reestablish hardy
native vegetation.
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2.2.4. Preferred Alternative

The rock rip rap is the preferred alternative to reconstruct the levee for the Chesapeake Duck
Club. The rock provides the needed structural armoring for the ice, debris, and springtime flows.
The rock is also more structurally sound to provide safe navigation for the equipment used for
maintenance and operation. This alternative includes some revegetation of native plants that will
improve the designs appearance, but it does not rely on the success of the vegetation for
stability, which is beneficial in this location where success is difficult with rodents and saline
soils. The proposed area for improvement is shown in Figure 2.2.1.

Figure 2.2.1. Proposed improvement area.

2.3. Salt Creek Waterfowl Management Area Levee Improvements

The Salt Creek Waterfowl Management Area (WMA) covers approximately 6,000 acres of
wetland habitat in Box Elder County. It is managed by the Utah Division of Wildlife Resources
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(DWR) for the purpose of providing and protecting wetland habitat for migratory birds and
other species native to wetland ecosystems. The DWR uses a series of canals and levees to
control and maintain the wetland. This project includes roughly two miles of those canals. The
goal is to restore the levee to give the DWR more control and access to maintain the wetlands.

2.3.1. Project Need

The existing levee within the WMA is too narrow to navigate with the necessary equipment
required to complete normal maintenance and operational activities. The levee also has a few
locations where it has failed. This failure removed the DWR's ability to manage the wetland to
optimize the habitat.

2.3.2. Design Considerations

Widening the levee, armoring the banks, and mitigating rodent damages are the primary
considerations for this levee reconstruction project. The widened levee needs to be strong
enough to withstand the weight from the equipment that will be navigating it. The new banks
also need to be armored against the high spring runoff flows and the potential debris. The
design needs to consider the rodent issues present at this location. Muskrats, beavers, and other
rodents in the area eat woody vegetation making it difficult for plants like willows to grow, and
typically willows are a key plant used for bank stabilization because of their quick growing and
strong root systems. The last design consideration in this area is the saline soils which further
limit the species of vegetation that can thrive.

2.3.3. Considered Alternatives

Rock rip rap armoring and soil lifts are being considered to reconstruct the levee in the Salt
Creek WMA. For the rock rip rap, a minimum of 12-inch rock, placed at a two-to-one slope,
would be used in a two-foot-deep section on the exterior of the new bank to armor the bank
and offer structural integrity. Structural fill would be placed between the rock rip rap and the
existing bank. The rock would extend from the typical high-water mark down below the existing
channel bottom to give the armoring a sound foundation. The disturbed areas and new levee
would be coated with topsoil and seeded to reestablish native hardy vegetation.

The soil lifts, if implemented, would be built in 12-inch lifts. The bank would be built with
coconut mat bundles to hold the sediment in place and provide some structural integrity. The
coconut mats would also provide protection for new native vegetation to grow. This vegetation
would replace the mats as the source of structural integrity once the coconut fibers have
degraded. Structural fill would be used to bridge the gap from the bundles to the existing bank

Appendix E E-577 March 2026



USDA-NRCS Lower Bear River Watershed Project

to create the 15-foot-wide levee. The bundles would be built in a stepped manor from the
bottom of the existing channel up just past the typical high-water mark. Coconut bundles
promote the growth of vegetation, which is one of the most effective forms of erosion control,
but are subject to moving and shifting after installation, especially when debris and high spring
runoff occur, reducing their applicability in the current situation.

2.3.4. Preferred Alternative

The rock rip rap is the preferred alternative for the Salt Creek WMA levee reconstruction project.
The rock will provide the necessary structural support transport equipment on the levee. It will
also deter rodents from burrowing, and it does not require the success of strong vegetation. The
pore space in the rock, and the new top of levee, can be seeded with native plant species to
improve the environmental benefits and aesthetic of the levee. Figure 2.3.1 shows the proposed
area of improvement.

Figure 2.3.1. Proposed improvement area.

2.4. Salt Creek Waterfowl Management Area Sediment (Debris) Basin

As described in Section 2.3, the Salt Creek (WMA) covers approximately 6,000 acres of wetland
habitat in Box Elder County, and it is managed by the DWR for the purpose of providing and
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protecting wetland habitat for migratory birds and other species native to wetland ecosystems.
The series of canals and levees that DWR uses to control and maintain the wetland are filled with
sediment every year and the lower wetland area needs to be dredged about every 3-5 years.
This project includes constructing a sediment basin upstream of the WMA on Salt Creek. The
goal is to remove the sediment that is transported in Salt Creek before it enters the WMA.

2.4.1. Project Need

The lower wetland area located on the south side of the bypass canal described above is directly
connected to Salt Creek. Salt Creek is a perennial stream that transports a significant amount of
sediment that is deposited within the WMA due to the flatter slope across the WMA. The
deposited sediment reduces the DWR’s ability to manage the water within the WMA, specifically
being able to move the water between the northern and southern wetland areas. It also reduces
water storage capacity within the wetlands.

2.4.2. Design Considerations

The WMA sediment (debris) basin will have a single purpose of settling the transported
sediment in Salt Creek before it enters the WMA. The debris basin is sized to hold ten years of
sediment. Every ten years the debris basin will need to be dredged, and the deposited sediment
will need to be removed.

The Revised Universal Soil Loss Equation (RUSLE) was used to estimate the erosion potential
from the contributing watershed based on the parameters listed below. The Universal Soil Loss
Equation was used with GIS instead of using the RUSLE1 or RUSLE2 computer programs to
generate the soil loss parameters.

A=RxK«LS*C*P

A = Average Annual Soil Loss (mass / area - year)

R = Rainfall Erosivity Factor (erosivity unit / area - year)
K = Soil Erosivity Factor (mass / erosivity unit)

L = Slope Length Factor

S = Slope Steepness Factor

C = Cover Management Factor (>=0)

P = Management Factor (>=0)
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Based on the calculation, the debris basin will remove approximately 882 tons of sediment every
year. Results of the RUSLE sediment evaluation are shown in Figures 2.4.1 to 2.4.7. Construction
of the debris basin will protect the WMA from filling with sediment, increasing the DWR's ability
to control the water within the WMA and decrease the required dredging within the WMA.

Figure 2.4.1. WMA Contributing Area.
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Figure 2.4.2. RUSLE R Values.

Figure 2.4.3. RUSLE K Values.
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Figure 2.4.4. RUSLE L Values.

Figure 2.4.5. RUSLE C Values.
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Figure 2.4.6. RUSLE P Values.

Figure 2.4.7. RUSLE A Values.

Appendix E E-583 March 2026



USDA-NRCS Lower Bear River Watershed Project

2.4.3. Considered Alternatives

Two locations were considered for the debris basin. Alternative 1 includes evaluating an area
within the WMA that was located on the north of the WMA's bypass canal; see Figure 2.4.8. This
location would require additional channel improvement to reroute Salt Creek to the debris
basin. Because of the added cost and environmental impacts to the area, Alternative 1 was
screened from further consideration. Alternative 2 includes evaluating an area that is owned by
the DWR about a mile upstream of the WMA and located on the Salt Creek channel, see Figure
24.9.

Figure 2.4.8. Alternative 1 Debris Basin Location.
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Figure 2.4.9. Alternative 2 Debris Basin Location.

2.4.4. Preferred Alternative

Lower Bear River Watershed Project

Alternative 2 is the preferred alternative for the Salt Creek WMA debris basin project. The debris

basin will remove sediment before it enters the WMA, provide the DWR with easier access for

sediment removal, and better overall water management control with the WMA. Figure 2.4.9

shows the proposed area of improvement.

3. Summary of Preferred Alternatives

Project Preferred Alternative Total Cost
Bear River Club Levee Rock Rip Rap $4.045,705.68
Improvements
Chesapeake Duck Club Levee Rock Rip Rap $2,401,897.52
Improvements

Salt Creek Waterfowl
Management Area Levee
Improvements and Sediment
Removal

Debris Basin and Rock Rip Rap

$7,942,195.34
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4. Conclusions

The southern end of the Lower Bear River Watershed is covered in expansive wetland habitat.
This habitat is home to millions of migratory birds and other critical species. This ecosystem is
an important part of the landscape in this watershed. It is crucial that these wetlands are
managed and protected to optimize the quality of the habitat. The Bear River Club, the
Chesapeake Duck Club, and the Utah Division of Wildlife Resources aim to improve their ability
to manage these wetlands and with the levee reconstruction and sediment removal projects.
Improvements such as levee construction, sediment removal, and bank stabilization will reduce
erosion, sediment, and agriculture-related pollution, and maintain and enhance wetlands and
wildlife habitat.

5. Statement of Liability

This document represents J-U-B Engineers, Inc.’s professional judgement based on the
information available at the time of its completion and as appropriate for the project Scope of
Work. Services performed in developing the content of this document have been conducted in a
manner consistent with that level and skill ordinarily exercised by members of the engineering
profession currently practicing under similar conditions. No warranty, express or implied, is
made.
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MEMORANDUM

DATE: March 6, 2025

TO: File

CC:

FROM: Kira Coff, Environmental Specialist, J-U-B Engineers, Inc.

SUBJECT: General Conformity Regulations PM2.s Emission Calculation Memo, Lower Bear

River Watershed project

General Conformity Applicability

40 CFR part 93 subpart B of the Clean Air Act (CAA) includes the General Conformity
Regulations, which require federal agencies to ensure the emissions caused by federally funded
activities would not interfere with a State or Tribe’s ability to attain and maintain NAAQS
standards. Additionally, federally funded activities must be consistent with any applicable State
Implementation Plans (SIPs), Tribal Implementation Plans, or Federal Implementation Plans
(EPA, 2025). The General Conformity Regulations are only applicable to specific activities and
applicable projects must meet all the criteria. Refer to the table below for General Conformity
qualifications, applicability, and reasoning for the Lower Bear River Watershed Project.

Table 1. General Conformity Qualifications and Lower Bear River Watershed Project
Applicability

Lower Bear River Watershed Project

Qualification Applicability and Reasoning

Yes—Project is being funded under the

PL 83-566 program, administered by the
Project requires federal approval or funding? USDA-NRCS and would require
permits/approvals from other federal agencies,
including the USACE and USFWS.

Project would cause emissions of one or more | Yes—Project includes the installation of three

criteria or precursor pollutants to originate new electric pumps in pump houses as part of
within a nonattainment or redesignated the proposed activities. Each pump would
attainment (i.e., maintenance) area? generate PM2.s emissions.

Project would cause emissions of pollutants for | Yes—Project is located within the Salt Lake
which the area is designated as nonattainment | PM2.s Nonattainment Area, as of
or redesignated attainment? December 2009 (IDEQ, 204)

As a result, the Proposed Project must comply with the CAA’s General Conformity Regulations.

a 392 E Winchester St., Ste 300, Salt Lake City, UT 84107 p 801 886 9052 w www.jub.com
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Emissions Estimate

As part of the Proposed Project, two existing pump stations would be upgraded as part of the
Tremonton Pressure Irrigation Improvements and the Tremonton Irrigation Storage, and one new
pump station would be installed as part of the Bear River City Pressure Irrigation system.
Tremonton would use the two existing pump houses and add a 75 horsepower (HP) electric
pump and a 60 HP electric pump. The Bear River City system would install a new 60 HP electric
pump with pump house. All pumps would be connected directly to the existing electric grid.
Electric pumps traditionally produce fewer emissions than diesel or natural gas-powered devices.
Due to their connection to the existing electric grid, their overall emission rates would be minor
in the project area over the long-term.

To estimate the PM2.s emissions from each new pump, the amount of fuel consumed for each
pump has been multiplied by the average emission rate of the fuel type (electricity) from the
generation region. The generation region was identified using the EPA’s eGRID 2020 PM2.s
Methodology (EPA 2022). For the Proposed Project, the generation region identified is the
Northwest Power Pool (NWPP) region, which includes Idaho, Oregon, and Washington, as well
as portions of Montana, Wyoming, Utah (including the project area), and Nevada.

Proposed Pump Use

The 75 HP electric pump would use approximately 60 kW/hr. (0.06MW) of electricity if
operated continuously at full capacity. The pump would be available to operate 24 hr./day but
would only be operational when there is water in the canal system, which is estimated to be
April-October (6 months or 183 days).

75 HP = 60 kW/hr. x 24 hrs. = 1,440 kW/day x 183 days = 263,520 kW/yr /1000 =
263.52 MW

As the calculation above shows, a new 75 HP pump running continuously at full power for
the irrigation season would result in the use of 263.52 MW of energy used. For the NWPP
region, average annual PMa s emissions are 0.03 Ibs./MWh (EPA, 2024).

263.52 MW * 0.03 Ibs./MWh = 9.96 Ibs. of emissions.

Each of the two 60 HP electric pumps would use approximately 45 kW (0.045 MW) of
electricity if operated continuously at full capacity. The pump will be available to operate
24 hr./day but would only be operational when there is water in the canal system, which is
estimated to be April-October (6 months or 183 days).

60 HP =45 kW/hr. x 24 hrs. = 1,080 kW/day x 183 days = 197,640 kW/yr /1000 =
197.64 MW

As the calculation above shows, a new 60 HP pump running continuously during the
irrigation season would result in the use of 197.64 MW of energy used. For the NWPP
region, average annual PMa.s emissions are 0.03 Ibs./MWh (EPA, 2022).

197.64 MW * 0.03 lbs./MWh = 7.47 lbs. of emissions.

There are 2,000 Ibs. in a short ton. Combining the emissions for all three pumps
(9.96 Ibs. + 7.47 lbs. + 7.47 1bs. = 24.90 Ibs. / 2000 Ibs. = 0.01 tons), the project
would generate 0.01 tons of PM2.5 emissions.

Page 2
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As a result, the three new pumps would result in a total increase of 0.01 t/yr. of PM2.s emissions
under the Proposed Project. A worst-case scenario emission output has also been calculated, as
discussed below.

Worst-Case Scenario Pump Use

The 75 HP electric pump would use approximately 60 kW/hr. (0.06MW) of electricity if
operated continuously at full capacity. The pump would be available to operate 24 hr./day but
would only be operational when there is water in the canal system, which is estimated to be
April-October (6 months); however, to determine emissions for the worst-case scenario, pump
operation of 24 hr./day, 365 days/yr has been used (i.e., continuously all year long).

75 HP = 60 kW/hr. x 24 hrs. = 1,440 kW/day x 365 days = 525,600 kW/yr /1000 =
525.60 MW

As the calculation above shows, a worst-case scenario of the new 75 HP pump
running continuously at full power for an entire year would result in 525.60 MW
of energy used. For the NWPP region, average annual PM2.s emissions are

0.03 1bs./MWh (EPA, 2024).

525.60 MW * 0.03 Ibs./MWh = 19.87 lbs. of emissions.

Each of the two 60 HP electric pumps would use approximately 45 kW (0.045 MW) of
electricity if operated continuously at full capacity. The pump would be available to operate
24 hr./day but would only be operational when there is water in the canal system, which is
estimated to be April-October (6 months); however, to determine emissions for the worst-case
scenario, pump operation of 24 hr./day, 365 days/yr has been used (i.e., continuously all year
long).

60 hp =45 kW/hr. x 24 hrs. = 1,080 kW/day x 365 days = 394,200 kw/yr /1000 =
394.20 MW

As the calculation above shows, a worst-case scenario of the new 60 HP pump
running continuously at full power for an entire year would result in the use of
394.20 MW of energy used. For the NWPP region, average annual PMaz s
emissions are 0.03 lbs./MWh (EPA, 2022).

394.20 MW * 0.03 Ibs./MWh = 14.90 lbs. of emissions.

There are 2,000 Ibs. in a short ton. Combining the emissions for all three pumps
(19.87 Ibs. + 14.90 Ibs. + 14.90 1bs. = 49.67 Ibs. / 2000 1bs. = 0.02 tons), the
project would generate 0.02 tons of PM2.s emissions.

As a result, the three new pumps would result in a total increase of 0.02 t/yr. of PM2.s emissions
under a worst-case scenario.

Comparison to De Minimis Thresholds

40 CFR §93.153 defines the de minimis threshold for a nonattainment area as less than

70 tons/year (CFR, 2025). The State of Utah’s limits on PM2.s emissions are the same. According
to the Utah Administrative Rule R307-403-5(2)(b)(ii), a major source is defined as one that emits
or has the potential to emit 70 tons per year or more of direct PM2.5s emissions within a serious
nonattainment area (UAR, 2018).
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As discussed above, the total calculated PM2 s emissions from the Proposed Project are

24.9 Ibs./yr or 0.01 tons/yr. The worst-case scenario’s calculated PM2.5s emissions (in which the
pumps would run 24 hrs./day 365 days/yr.) are 49.67 lbs./yr or 0.02 tons/yr. See Table 2 for a
side-by-side comparison of the calculated PM2.5s emissions and the de minimus thresholds.

Table 2. PM2s Emissions Summary and Comparison

Proposed Project

Proposed Project

Authority De minimis threshold | Normal Qperatlng Worst-Case Scenario
Conditions
Federal 70 tons/yr. 249 Ibs./yr 49.67 lbs./yr
(CFR, 2025) 0.012 tons/yr. 0.02 tons/yr.
State 70 tons/yr. 249 Ibs./yr 49.67 lbs./yr
(UAR, 2018) 0.012 tons/yr. 0.02 tons/yr.

Additionally, in the State of Utah, R307-403-5(2)(c) defines a significant emission increase or
significant net emission increase as equaling or exceeding 10 t/yr. of direct PM2.s. In either of the
cases tested above, neither would equal or exceed the state limit for a significant emission
increase or a net significant emissions increase, thereby not requiring permitting or emissions

offsets.

Conformity Determination

40 CFR §95.153 states that a “conformity determination is required for each criteria pollutant or
precursor where the total of direct and indirect emissions of the criteria pollutant in a
nonattainment or maintenance area caused by a Federal action would equal or exceed any the
rates in paragraph (b)(1) or (2) of this section”. Paragraph (b)(1) identified PM2.s direct
emissions from serious nonattainment areas as 70 tons/yr (CFR, 2025). As discussed above, the
action would NOT equal or exceed the stated rates. Therefore, a more detailed conformity
determination is not required for the Proposed Project.

According to the General Conformity Regulations, activities demonstrate conformity if a federal
agency can document the annual net increase in emissions caused by the proposed activities and
can demonstrate that the activities will not interfere with the State or Tribe’s ability to attain or
maintain NAAQS. As shown on Table 2, in either the Proposed Project’s proposed pump use
case (24 hrs./day, 183 days/yr.) or the worst-case scenario (24 hrs./day, 365 days/yr.), the
installation of the 3 proposed pumps would not exceed PM2.5 emission levels for the de minimis
threshold. In fact, the proposed project would result in less than 1% of the de minimis emissions
limit, and therefore, would not interfere with the State or Tribe’s ability to attain or maintain

NAAQS.

Public Involvement and Documentation

The General Conformity Regulations require federal agencies making conformity determinations
to follow 40 CFR §93.155 and §93.156, which outline reporting requirements and public
participation requirements. Since a conformity determination is not required for the Proposed
Project, these regulations to not apply. However, NEPA regulations provide for public review
and comment of not only the draft and final environmental analysis documents, but also any
appendices that provide background materials and that were prepared in connection with the
NEPA environmental analysis. As such, this General Conformity Regulations PM25s Emission
Calculation Memo will be included in Appendix E of the Lower Bear River Watershed Plan-EIS
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and will be available for agency, tribal, and public review and comment in both the draft and
final EIS versions. Consequently, the Proposed Project is in conformance with

40 CFR §93.156(a) and §93.156(b). Any agency, tribal, or public comments received on this
memo (and the draft and final NEPA environmental analyses as a whole), as well as all
responses to those comments, will be documented and available for public view, thereby
ensuring compliance with 40 CFR §93.156(c) and §93.156(d).
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