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1.0 Preface
1.1 ACKNOWLEDGEMENT
The Oak City Watershed/Areawide Plan is the result of the efforts of numerous individuals
representing groups and organizations with a common interest in natural resources and the
protection of watershed resources. Time has been invested to gather resource information,
complete inventories, attend meetings, write reports, analyze data, and developing
recommendations. We express our appreciation to those individuals who have assisted in the
preparation of this document.

1.2 AREAWIDE PLANNING
Developing an Areawide Plan is both a planning and a management process. The goal of the
Areawide Plan is to present local natural resource conditions and needs using a public
collaboration process. The plan addresses all resource problems identified and contains
alternative solutions that meet the minimum criteria for each resource.
Using direct communication, land owners, stakeholders and managers voluntarily meet and
work together to address local natural resource problems. They work as a team to create and
implement ways to resolve natural resource issues within their specific watershed.
This plan also provides general guidance for the development of individual conservation plans
and group project plans that identify specific conservation problems and their resolution.
Problem resolution is most often through the application of best management practices (BMPs),
intended to improve and protect natural resources within the watershed.

1.3 AUTHORITY
Funding for this plan is provided through a Congressional Earmark. A Congressional Earmark is
a sum of money appropriated by Congress for a specific project or purpose. During Fiscal Year
2008, Congress appropriated funds to NRCS to provide technical assistance to the town of Oak
City and Millard County to produce an areawide planning document to help address the flood
risk in Oak City and also evaluate other conservation opportunities within the area. The area of
extent included in the study was approved by a local steering committee.
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2.0 Executive Summary
2.1 PURPOSE
The Oak City Areawide Plan describes resource concerns within the watershed as identified by
the Oak City Community & other stakeholders. The Plan addresses potential solutions including
the implementation of best management practices (BMPs). By looking at resource concerns on
a watershed level, all land ownerships are taken into account in addressing potential solutions.
The coordination of resource treatments provides for maximum resource and economic
benefits.
The plan provides guidance and baseline resource information to implement conservation
practices that can benefit natural resources in the Oak City area. As they are implemented, the
recommended actions and strategies will improve the condition of natural resources.
The plan provides direction and support to develop individual conservation plans and agency
management plans. These conservation plans target specific needs of land managers while
adhering to the objectives of the Areawide Plan. Conservation plans are voluntary and include
practices, management strategies, and implementation timetables with the intent of conserving
resources and improving agricultural production.

2.2 EXISTING SITUATION
The town of Oak City is located on an active alluvial fan that is subject to high runoff flows
generated from very steep upper watershed slopes. Due to recent and historic wildfires in the
watersheds above Oak City, residents have experienced three flood events in the last two years.
Flood protection measures are needed to facilitate a slower release of flows into the Oak Creek
drainage, and to catch debris which will decrease the flood risk along the Oak Creek corridor.
The Oak Creek watershed covers 59,513 acres of rangeland, forestland, irrigated pasture,
irrigated hayland, meadow pastures and riparian areas. Recent wildfires in the upper watershed
have impaired runoff conditions resulting in increased flood risk for residents along the Oak
Creek drainage corridor and for residents within the town of Oak City. The rangeland
surrounding the town of Oak City contains a high percentage of cheat grass and is highly
susceptible to fire.
The primary use of this watershed is for recreation on USFS lands. Fishing, camping, hunting
and hiking occur especially in the upper elevations. The surrounding rangelands and pastures
provide year-long grazing. On irrigated croplands and meadow pasture, hay for winter feeding
is produced.
Through public meetings and public scoping activities, several issues and concerns were
identified.
Flood Hazard/Risk due to wildfires in the upper watershed
Sediment-Debris deposition into the Oak Creek Irrigation Company canal at the mouth of
Dry Creek
 Threat of future wildfire on the surrounding rangeland and forestlands
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Declining rangeland condition – encroachment of invasive species
Oak Creek channel instability – increased deposition at culvert crossings
Declining stream corridor and riparian condition
Loss of access to USFS lands due to flash flood risk in the Oak Creek subwatershed

2.3 OBJECTIVES
1.

Reduce the flood risk for residents and properties along the Oak Creek drainage
corridor.
Reduce the deposition of sediment and debris into the Oak Creek Irrigation Company
canal at the confluence with Dry Creek.
Assess conditions within the Oak Creek corridor to determine the capacity of the stream
to safely pass flood flows.
Reduce the risk of flood flows backing-up and flowing over State Highway 125 at the
intersection with Oak Creek.
Control and/or reduce existing populations of noxious weeds and other invasive
vegetation.
Decrease the range fire hazard immediately surrounding Oak City.
Obtain or secure funding to support improvements within the watershed.
Reduce the risk of damaging runoff from the south part of the watershed – Rocky Ridge
to Basin Hollow area.

2.
3.
4.
5.
6.
7.
8.

2.4 EXPECTED RESULTS
This plan will serve as a guide to implement recommended conservation practices or BMPs,
which can result in the following:









Detention of a portion of storm water flows from the Oak Creek subwatershed.
Detention of a portion of debris and sediment loads from Oak Creek and Dry Creek and
Rock Ridge drainage areas.
Increased water carrying capacity at the intersection of Oak Creek and State Highway
125 with installation of larger culverts or similar structure.
Vegetative trend on rangelands will be upward.
Vegetative cover will be restored on pasturelands and rangelands that will protect soil
from erosion, increase desirable vegetation.
Improvement of the quality and quantity of vegetative cover will increase infiltration of
snowmelt and rainfall, which can, over time, increase recharge of the underground
aquifer and decrease erosive runoff.
Decreased fire hazard on rangelands surrounding Oak City.
Erosion of Oak Creek stream banks will be reduced.

It is the expectation that when this plan is fully implemented the quantity and quality of
water as well as the quality of all natural resources in the watershed will be enhanced and
the means to maintain them will be in place.
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Figure 1. Location - Oak City Watershed - Plan Area, Millard County, Utah
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Figure 1. Summary Table - Potential Resource Improvements – Oak City Watershed Plan Area, Millard County, Utah

Potential Resource Improvement

Cost
Estimate $

General Benefits

Notes

Runoff Control Improvement-Watershed Hydrology
Alt A: Flood protection-New Ditch-E. of Oak City
Alt B1 : Flood Protection-Improve Channel in
Town = Co Hwy Culverts & 3 culverts
B2 : Rocky Ridge Diversion
B3 : Basin Hollow Diversion
B4 : Sluicing Structure near Dry Creek
B5 : 48 inch Pipe @ 700 feet

2,136,015

933,240
91,000
25,000
250,000

Reduced storm runoff risk
Reduced storm runoff risk in Oak
City, 6 houses w/less risk
($60,000 to $150,000 benefit per
house)
Reduced runoff to irrigation ditch
Reduced runoff to irrigation ditch
Control of sediment, debris from
Dry Creek

Encroach into existing home
areas, land rights/easements

80,000
583,275

Reduced risk of storm flows over
Hwy 125

Alt C: Dry Creek Water Control Structures
Alt D: Oak Creek Water Control Structures

3,131,928
4,935,690

Debris, no storm runoff reduction
Debris, no storm runoff reduction

Alt E: South mid-slope Routing Channel

3,539,840

Debris, storm runoff reduction

B6 : State Highway 125 Culverts

Ditch across open range, land
rights/easements

Nat Flood Insurance Prog Info:
http://www.fema.gov/about/prog
rams/nfip/index.shtm
Expense, New Dam-Hazard
Expense, New Dam-Hazard
Ditch across open range, land
rights/easements

Rangeland Improvement
Seedbed preparation – 2,600 acres
Chemical (Plateau) treatment – 2,600 acres
Grass Seed – 2,600 acres
Kochia Seed – 2,600 acres
Aerial Application – 2,600 acres
Monitoring – 2,600 acres
Archaeological Clearance– 2,600 acres

Rangeland – Fire Break Install – Sub-total
Grazing Land Conservation Plans, 2-3 yr full-time
assistance from Range Specialist
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104,000
78,000
130,000
78,000
18,200
7,500
65,000

Reduced fire risk
“
“
“
“
“
“

“
“
“
“
“
“

$ 480,700
150,000

Improved management, 10-20
largest landowners, invasive veg
management, partnerships

Millard Co Resource Assessment:
http://www.ut.nrcs.usda.gov/tech
nical/nri/RA-millard.html
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Potential Resource Improvement

Cost Est.$

Prescribed Grazing

450,000

Seeding Previously Burned Sites
Converting from Annual Rye to perennial forage
grasses

30,000
130,000

Total Overall Rangeland Improvements

$1,240,000

Irrigation Improvements
Replace concrete/ditches with pressurized
irrigation pipelines –~5 miles (21,000 feet)

~ $600,000

Irrigation Water Management (IWM)
Energy Tool Link:
http://energytools.sc.egov.usda.gov/
Soil Moisture Monitoring equipment
Management Intensive Grazing
Habitat – Wildlife Related Improvements
Pollinator opportunities: Alfalfa, Dune
landscapes. a.) Plant native plant species that
provide foraging and nesting sites for native
pollinating species. b.) Educate large
landowners about pollinators, importance &
opportunities. c.) Supplement NRCS PLANTS
database with information relating to pollinators.
d) Use WIN-PST to educate landowners about
pesticide use & pollinator health – Use Integrated
Pest Management. e) Create a (localized)
pollinator fact sheet for landowners. f) Increase
coordination and partnership for effective pest
management. g) Stress importance of having
multiple species of flower in bloom throughout
the growing season

Oak City Areawide Plan
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Benefits

Improved conveyance &
application efficiencies
Improve management-energy
savings

Trng/Wkshop
Trng/Wkshop
On-going
NRCS, USU
Extension
Assistance

Notes

Improved management, $3/ac to
landowner 1st 3 yrs,
Imp cover, less runoff, forage
Imp cover, forage, invasives
control,
Reduced fire risk, improved cover,
improved wildlife habitat
Expense, Mtn source does not
last….. depleted early in season
Energy Conservation:
http://extension.usu.edu/files/pub
lications/publication/AG_BIE_WM
_02.pdf

Improve management, energy
savings
Improve management
Potential to sustain/enhance bee
populations to benefit a variety of
plant species.
Research is on-going to evaluate
current conditions, trends and
conservation recommendations

ARS research, USU. Look further
into the potential for conservation
practices that can sustain or
enhance bee populations.
Resource = Bee Lab, Logan, Utah
(435) 797-2524.
Selected links for more info:
http://plantmaterials.nrcs.usda.gov/technical/
pollinators.html
Enhancing Nest Sites……..
http://www.unl.edu/nac/agrofore
strynotes/an34g08.pdf
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Potential Resource Improvement
Other – Misc Opportunities

Cost Est.$

Benefits

Ag Field Day: Irrigation Water Management
presentations, Conservation Education, Partner
with other agencies, Soil Con District, Extension,
Farm Bureau

Personnel
time, info/ed
materials

Increase Ag awareness, water
conservation, New energy
conservation opps/technology,
weed control, soil moisture info

Develop Community Fire Plan
Link:
http://www.ffsl.utah.gov/firemgt/WUI/cfp/commun
ityfireplanning.php

Contact Utah
State DNR for
assistance.

Address community safety,
enhance levels of fire resistance,
identify strategies to reduce risk
to homes & other structures in
the area.

Not identified
as concern.
Concern in
1980’s for
nitrates.

Study area includes primary and
secondary groundwater recharge
zones above Oak City.
Awareness of impact if
development in watershed.

Ground Water Recharge
Link for area map- Sevier Desert – Millard Co:
http://geology.utah.gov/maps/grwatermap/pdf/m1
75.pdf
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Notes
Natural resource information
exchange, new technology
transfer, agency information
http://www.uacd.org/
Consult Utah DNR, Division of
Forestry, Fire & State Lands.
1594 West North Temple, P.O.
Box 145703, Salt Lake City, UT
84114-5703
1984 Utah Div of Water Rights
study documents nitrate
contamination in some area wells.
Any development on the recharge
areas with impermeable material
can affect ground water recharge.
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3.0 Introduction
3.1 BACKGROUND
Concern over the threat of flooding in the town of Oak City and along the Oak Creek corridor
initiated the development of this document. Oak City community leaders asked the NRCS and the
Millard Soil Conservation District to assist in evaluating the condition of the watershed around
Oak City.
The August 2006 “Devils Den” wildfire located on extremely rugged and steep slopes in the upper
study area has resulted in a higher flood risk downstream due to the loss of vegetation. The
USFS has implemented emergency watershed treatment measures to help decrease the flood
hazard downstream. However, a flood risk still remains even after vegetation is re-established on
the burned acreage.
The Oak City watershed takes in approximately 59,513 acres, and is located in Millard County
about 14 miles east of Delta, Utah. Nearly half of the study area is administered through the U.S.
Forest Service’s (USFS) Fish Lake Ranger District. The private lands are located within the Millard
Conservation District.
As of 2000, Oak City’s population was 650 (Utah Census). A moderate percentage relies on
agriculture for a living. Local ranchers rely on native range pastures and supplement livestock
needs with approximately 5,300 acres of irrigated pastures and forage crops on three main soil
types (Map Units 52, 53 and 63).
The watershed is typical of most of the Great Basin desert areas with runoff in the spring and
limited water supplies to fully meet the water needs later in the growing season. Crops are
supplemented with water from four wells in the area. Average annual precipitation at Oak City is
12.8 inches with the highest percentage during the months of March, April, May and October. The
very steep and rugged upper watershed elevations receive over 30 inches of precipitation in an
average year.

3.2 CRITICAL ISSUES
Residents and Oak City managers are concerned about the threat of flooding mainly downstream
from the irrigation diversion structure along the Oak Creek corridor which flows through the town
of Oak City. Wildfires in the upper watershed above Oak City have created this increased risk.
The critical issues identified by the steering committee are:









Storm water runoff in the town of Oak City
Storm water runoff from the Rocky Ridge drainage area
Sedimentation/Debris in the Oak Creek Irrigation Canal at mouth of Dry Creek
Culvert capacity at the intersection of Hwy 125 and Oak Creek
Fire Hazard to rangelands surrounding Oak City  Future Fire Management
USFS fire management in the upper watershed
Declining rangeland condition
Weeds/Invasives encroachment onto rangelands (cheatgrass)

Oak City Areawide Plan - Millard County, Utah – May 2009
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Impacts of flooding on the Cold Water Spring (near mouth of Limekiln Canyon)
High flood insurance costs

3.3 OPPORTUNITIES
This document will serve as a guide to address the principal issue of storm water runoff
protection for Oak City, as well as an outline to improve the health and condition of the Oak City
watershed. This plan can be considered as a tool that identifies natural resource problems as
well as solutions. The solutions are commonly called best management practices (BMPs) or
conservation practices. The document can be updated with addendums in the future, if other
resource concerns emerge.

3.4 PLANNING OBJECTIVES
The following objectives were identified by local stakeholders and have been approved by the
Oak City Watershed Steering Committee.
1. Evaluate and propose flood protection measures for the town of Oak City and for areas
along the Oak Creek corridor.
2. Decrease the flood risk from the Rocky Ridge sub-basin that could impact the southern
section of Oak City.
3. Apply proper conservation practices to control stream bank erosion along Oak Creek and
its major tributaries.
4. Improve the Oak Creek irrigation canal at the confluence with Dry Creek to reduce the
impacts of flows and debris from Dry Creek.
5. Evaluate the capacity of the canal system through Oak City.
6. Evaluate rangeland conditions surrounding Oak City with specific attention to future
wildfire risk and options to help decrease the level of risk to the community.
7. Utilize water resources in the most efficient and beneficial way available.
8. Identify potential USDA-Farm Bill opportunities that could help enhance resource
conditions (funding opportunities).

Oak City Areawide Plan - Millard County, Utah – May 2009
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4.0 Planning Area - Inventory
4.1 LOCATION
The Oak City study area encompasses 59,513 acres of forested land,
rangeland, cropland and pasture land at the western flank of the
Canyon Mountains, fourteen miles east of Delta, Utah.
The watershed includes various sub-basins above the town of Oak City
that contribute to the overall runoff into the Oak Creek drainage
corridor and eventually through Oak City.
The study area is bounded on the east by the rugged and very steep
Canyon Mountains within the Fishlake National Forest lands. The study area terminates to the
west in the sandy, wind-blown Oak Creek Sinks.

4.2 HISTORY AND SETTLEMENT
Oak City was named after Oak Creek, a sparkling mountain stream meandering through scrub
oak and gray sagebrush. Founded in 1868 by pioneers who had formerly resided at Deseret, this
location was chosen as a refuge from the Sevier River floods. Their animals formerly had been
pastured on Oak Creek. The town site was surveyed into 24 blocks and was patterned after the
original survey of Salt Lake City. Lots were drawn for the property. Families began the wagon
trek, bringing with them doors and windows from their homes in Deseret. Others completely
dismantled their houses there and hauled the material to the new settlement and reassembled it
on their newly acquired land. The season was late, near November. Twenty-three families
hauled logs from the canyon, dug dugouts, and made adobes. Many of the houses were of one
or two rooms and had dirt roofs and floors. With shovels they tapped the Oak Creek, digging
ditches for irrigation water. The first winter the men worked together and fenced 360 acres of
land. The leading industries in those first days were agriculture and cattle production. John
Lovell was the first presiding authority, serving from 1868-1871. The first public meeting was
held November 8, 1868 (Daughters of Utah Pioneers, 1993).

4.3 TOPOGRAPHY
The watershed terrain consists of foothills, terraces, alluvial fans, high mountains, rock lands,
plateaus, mountain valleys, valley plains, and desert mountains. Elevations range from 5,100 feet
above mean sea level in the valley, to over 9,717 feet at Fool Creek Peak at the northeast corner
of the watershed/study area. The Canyon Mountains east of Oak City provide a wide variety of
recreation for the local communities of Oak City and Delta.
Oak Creek and Dry Creek are the principal water sources flowing from the Mountains above Oak
City. Water from these sources provides irrigation water, wildlife habitat, recreational fishing, and
livestock water.

Oak City Areawide Plan - Millard County, Utah – May 2009

10

4.4 DEMOGRAPHICS – OAK CITY, UTAH
Oak City is named after nearby Oak Creek which was the main source of water for settlers and
any agricultural enterprise. Based on the 2000 Census, the population of Oak City was at 650,
and for comparison, the population in 1995 was 468 showing that there is gradual migration to
the small community.

Figure 2. Oak City Demographics - 2000 Census
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4.5 LAND OWNERSHIP
Approximately half of the study area is
composed of Fishlake National Forest lands
situated in the upper elevations of the study
area. The private lands are located on the
gentler alluvial fan slopes around the Oak
City community.
Bureau of Land
Management (BLM) and State School and
Institutional Trust Lands (SITLA) make up
the other portion of the watershed (see
Figure 3).

Land Management
Oak City Watershed
Private Lands
State Trust Land
BLM
US Forest Service
Water, Other
Total

Acres

%

14,411
9,633
6,436
28,565
468
59,513

24
17
10
48
1
100

Figure 3. Oak City Watershed Ownership/Management

4.6 LANDUSE

Figure 4. Oak City Water-Related Landuse

The primary use of this watershed is
for the production of feed for local
dairies, beef cattle and sheep,
recreation, and as a water source
for culinary and irrigation purposes.
The rangeland and forest land
predominate within the watershed.
These lands are used for multiple
purposes such as grazing for
livestock, wood production, hunting,
fishing, and camping. Water is
applied on about 2,635 acres for
alfalfa, corn, grain, pasture, and
residential/urban turf areas. The
area where most of the water is
used in the study area is shown in
Figure 4.

4.7 CLIMATE
Due to the wide range in elevation
within the watershed there is also a
wide variation in the climate. The
lower elevations of the watershed
are semi-arid, characterized by low
precipitation with hot summers and
cold winters. The uppermost slopes
of the planning area are humid to
subalpine. This region is temperate
and characterized by cold snowy
winters, hot dry summers, and fall
thunderstorms.
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Average annual precipitation in the watershed varies from 8 inches in the lower foothills to 30
inches in the high mountains. The Oak City weather station shows that March, April, May and
October are the wettest months with over one inch of moisture falling each month.

% ppt precipitation

Degrees Fahrenheit

Temperatures at Oak City range from 20° F in January to 95° F in July. January usually has the
coldest average monthly temperature at 29° F and the highest average is July at 78° F. The
average growing season (number of days between the last killing frost in the spring and the first
killing frost in the fall) at Oak City is 146 days. Figure 5 gives an overall picture of the climate at
Oak City.

Figure 5. Oak City Climate Diagram

4.8 GEOLOGY
The geology of the Oak City
area
consists
of
several
formations ranging in age from
Precambrian to Quaternary.
Precambrian
to
Cretaceous
formations are exposed in the
Canyon Mountain range which
transects the eastern half of the
Oak City watershed study area.
The primary rock types include
shale
(phyllitic),
argillite,
limestone, and metamorphosed
sandstones (quartzites), and
plant, vertebrate, and invertebrate fossils can be found in the shales and limestones. Alluvium,
Quaternary in age, covers most of the western extent of the entire study area, and comprises the
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alluvial fans and lines valley floors in both the Oak Creek and Dry Creek watersheds. A Tertiary
conglomerate and breccia is exposed on the western slopes of the Canyon Mountains, forming
the rolling hills in this area.
The topography in the eastern half of the study area is broken and rugged, with high peaks and
sheer ledges, due largely to the presence of the Canyon Range thrust fault, and its sympathetic
paralleling faults that formed the Canyon Mountain range. Formations are near vertical to
overturned, forming steep valley walls where shale and fractured rock have been weathered out.
Older sedimentary layers have been faulted and thrust over younger rocks. A series of northsouth trending canyons parallel formation contacts and faults, within the range, and are dissected
by Oak Creek and Dry Creek which flow northeast-southwest and southeast-northwest
respectively, both culminating just east of Oak City. The range rises dramatically from the valley
floors and fans to the east and west, rising approximately 4,500 feet above the surrounding
terrain. Fool Creek Peak is the highest point of the range at 9717 feet. Partridge Mountain is the
highest point within the study area at 7,985 feet, and is located between Oak Creek and Dry
Creek. The range serves as a transition between the Colorado Plateau to the east and the Great
Basin to the West.
The terrain becomes more level or gently sloping immediately west of the range, decreasing in
elevation towards the Sevier River Valley.
Further analyses of the geology would need to be performed during the design phases of any
structure proposed. The depth of alluvial deposits, their composition, and the contacts to in-situ
rock would have to be determined. Drilling and trenching should be considered if dam structures
are to be constructed. A need to evaluate the proposed abutments would have to be performed
given the conglomerate exposed near where Oak Creek and Dry Creek culminate.
4.8.1 Sedimentation
For general planning purposes, a simple evaluation of the potential sediment yield from Oak
Creek and Dry Creek Watersheds was calculated using the Pacific Southwest Interagency
Committee (PSIAC) sediment yield procedure. The Oak Creek and Dry Creek watersheds
encompass approximately 31 square miles (19,840 acres), with Oak Creek at 12,800 acres and
Dry Creek at 7,040. Sediment yield for Oak Creek was calculated between 21,504 and 25,344
tons per year. The variation in numbers is the result of using two revised versions of the PSIAC
form (1991 and 1995). Only the 1991 form was used for Dry Creek. The sediment yield was
calculated to be approximately 11,827 tons per year.
The total potential sediment yield for the Oak Creek and Dry Creek watersheds combined is
between 33,331 and 37,171 tons per year. At 19,840 acres, this amounts to approximately 1.68
to 1.87 tons/acre per year.
The soils/alluvium observed within the drainages appears primarily to consist of gravels or gravel
with sand. Some areas may have more silt/clay and others larger gravel and cobble. For design
purposes, tons/acre was converted to cubic yards/acre. The densities for wet gravel and gravel
with sand were used; 3,375 lbs/cubic yard and 3,240 lbs/cubic yard respectively. The total
potential sediment yield for wet gravel was calculated to be between 1.00 and 1.11 cubic
yards/acre per year. This amounts to 33,331 to 40,888 cubic yards per year. For gravel with
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sand, the potential volume yield was calculated between 1.04 and 1.15 cubic yards/acre. This
amounts to 34,664 to 42,747 cubic yards per year.
Two major fires occurred within portions of the study area in 2006. The first was the Oak City
Canyon fire which occurred in July. Approximately 4,219 acres had a moderate Soil Erosion
Hazard Rating, and 3,338 had a low rating. Erosion potential was estimated at 5.0 tons per acre
with a sediment potential of 395 cubic yards/square mile. This fire took place in the rolling hills
south-southeast of Oak City. The second fire was the Devil’s Den fire which occurred in August.
Approximately 1,153 acres had a high Soil Erosion Hazard Rating, 1,761 acres had a moderate,
and 11,240 acres had a low rating. Erosion potential was estimated at 11.0 tons per acre with a
sediment potential of 1,200 cubic yards/square mile. This fire was east of Oak City, and impacted
Devil’s Den Canyon and Limekiln Canyon.
Immediate action was taken by the USFS to try and stabilize these areas, and reduce the erosion
hazards. In 2007, however, a flash flood hit the area of the Devil’s Den fire. Significant sediment
was carried off the steep slopes of Limekiln and Devil’s Den Canyons. Large gravel, cobble, and
boulders were carried from the upper reaches to Oak Creek. Significant material has been
deposited at the lower reach of Limekiln Canyon that could cause problems should a similar
runoff event occur.
Using the PSIAC method to determine potential sediment yield, and converting these values to
cubic yard values per year, design should account for the worst case volume yield of 42,771 cubic
yards per year at a minimum. Work may need to be accomplished on Forest Service lands, to
support these efforts.
A more detailed analysis of sediment yield would have to be conducted to support final design
efforts. The geology/sedimentation report is included in Appendix D.

4.9 SOILS
Agricultural Uses: Three principal soil map units are found on most of the developed cropland in
the study area. They include:
 #52-Heist fine sandy loam on 0 to 2 percent slopes (1,367 acres)
 #53-Heist fine sandy loam on 2 to 5 percent slopes (3,269 acres)
 #63-Hiko Peak-Heist complex on 0 to 2 percent slopes (693 acres)
Practically all of these acres are irrigated with water out of Oak Creek, Dry Creek and some wells.
There are 5,672 acres of prime and important farm land in the Oak City watershed area. See
Appendix A for more detailed maps and soils information for the Oak City area.
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4.10 HYDROLOGY – WATER RESOURCES
Oak Creek and Dry Creek are the main sources of irrigation water within the study area. In 1963,
a 4.5 mile long, 12-inch to 10-inch diameter concrete pipeline was installed in Dry Creek to
convey flows through the canyon down to the Oak Creek corridor.
Recent storm runoff through the Oak Creek corridor down into Oak City has deposited cobbles,
boulders and other debris downstream of the irrigation diversion located at the mouth of Oak
Creek. The floods are a direct result of recent wildfires on the upper watershed. The fires
stripped vegetation and created a high runoff condition, especially in the Limekiln subwatershed. The US Forest Service has installed emergency watershed protection measures to
help slow any accelerated runoff from the burn areas.
Water Rights: The Oak Creek Irrigation Company has direct flow rights to the waters of Oak
Creek for 36.69 cubic feet per second (cfs) from April 1st to October 15th, limited to 3 acre-feet
per acre on 1,835 acres. It also has rights to 3.0 cfs of Oak Creek.
Water Quality: Almost all of the water from every source within the watershed is suitable
quality for irrigation. There are no impaired water bodies identified in the watershed.
The State of Utah has classified all waters
located in the State. They have declared,
“the waters of Oak Creek shall be
protected for the following uses”:
1. Class 3A - cold water species of game
fish and other cold water aquatic life,
including the necessary aquatic
organisms in their food chain; and,
2. Class 4 - agricultural uses, including
irrigation of crops, and stock watering
4.10.1 Hydrologic Soil Groups
Hydrologic groups are used to estimate
runoff from rainfall. These estimates are
needed for solving hydrologic problems
that arise in planning watershedprotection and flood-prevention projects,
and for planning or designing structures
for the use, control, and disposal of
water. They pertain to the minimum
steady-ponded infiltration under
conditions of a bare, wet surface.
Assignment of soils to hydrologic groups
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is based on the relationship between soil properties and its hydrologic characteristics. Wetness
characteristics, water transmission after prolonged wetting, and depth to very slowly permeable
layers are properties that assist in estimating hydrologic groups.
The Hydrologic Soil Group Map shows the extent of the various hydrologic soil groups within the
Oak City watershed. A description of the each soil group is listed below.
Hydrologic Soil Group Descriptions
A - Well-drained sand and gravel; high permeability.
B - Moderate to well-drained; moderately fine to moderately coarse texture; moderate permeability.
C - Poor to moderately well-drained; moderately fine to fine texture; slow permeability.
D - Poorly drained, clay soils with high swelling potential, permanent high water table, claypan, or
shallow soils over nearly impervious layer(s).

Figure 6. Hydrologic Soil Group Map

Hydrologic soil group D is the dominant group in the upper watershed with over 17,000 acres,
followed by soil group B mostly on the alluvial fan areas at over 19,000 acres.
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4.10.2 Storm Runoff
Present Condition: The watershed above Oak City has been modeled to estimate the volume of
runoff expected with various storm events. The Oak Creek corridor is the principal concern for
storm water runoff in the area and flows could impact residents living adjacent to the channel
and those who have to cross the channel to access their residences. Hydrologic studies were
performed to evaluate the storm runoff potential from the watershed above Oak City.
Table 1. Modeled Storm Event Flows- Oak & Dry Creeks
Combined
Oak
Dry
Event Flow Est.
Creek
Creek
(cfs)
Area
31 sq mi 18 sq mi 11 sq mi
2 yr
83
39
43
5 yr
213
122
92
10 yr
367
203
154
25 yr
757
404
374
50 yr
1,439
819
683
100 yr
2,124
1,200
950

The modeled storm events for Oak Creek and Dry Creek
are shown in Table 1. The September 2007 storm event
which partially inundated some yards and homes along
Oak Creek in Oak City is estimated to be the 100 yr event
at about 1,200 cubic feet per second (cfs). Most of the
flow from the storm event originated out of Oak Creek,
predominantly due to the burned area in Limekiln Canyon.

The capacity of the Oak Creek channel to transport runoff
is diminished with the recent runoff events that have
deposited large amounts of debris, cobbles and boulders
about a quarter mile downstream of the Oak Creek irrigation diversion. Erosion of the Oak Creek
channel banks has interrupted access to homes along the Oak Creek corridor. To ensure longterm storm water conveyance, structures installed across the channel need to be adequately
sized to pass the expected storm water flows through the Oak Creek channel. Consideration
should be given to the likelihood of future wildfires in the upper watershed, and the probability of
higher flows through Oak City when the watershed is impaired.
Figure 7. Imperviousness & Streams

Future: Land use in the watershed
above Oak City and below USFS lands,
is expected to change in the coming
years with increased development
pressure. Development usually results
in more impervious areas and a
subsequent
change
in
runoff
characteristics. This change can bring
higher energy flows to streams which
can upset the overall natural balance
of a properly functioning stream
system.
Figure 7 illustrates how
stream quality degrades with a higher
percentage of impervious area within
a watershed.

Source: Center for Watershed Protection

Oak City and its residents should
consider this effect when considering
development in the future and advocate practices that leave fewer impervious areas in the
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watershed. Based on the information illustrated in Figure 7, a watershed that contains more than
25 percent impervious area starts to see significant degradation of the stream system.
4.10.3 Storm Runoff Concern Recommendations - Alternatives
The four runoff control alternatives evaluated for this study include:
a. The first alternative consists of diverting storm runoff from Oak Creek and Dry Creek
through a ditch excavated east of Oak City. This alternative includes a diversion for
both Rocky Ridge and Basin Hollow and an inverted siphon 1 to allow Dry Creek to
pass flows over an existing irrigation ditch. To address the Basin Hollow runoff, a
practice is considered to allow the uncontrolled flow to be directed to the Oak Creek
drainage with an inverted siphon as well.
b. The second alternative consists of modifying the existing channel through Oak City.
This alternative includes a diversion for both Rocky Ridge and Basin Hollow and an
inverted siphon to allow Dry Creek to pass flows over an existing irrigation ditch. To
address Basin Hollow runoff, a practice is considered to allow the uncontrolled flow to
be directed to the Oak Creek system with an inverted siphon.
Alt-2 – Total Measures

1st Priorities

Figure 8. Storm runoff control - preferred alternative layout

1

An inverted siphon is not a siphon but a term applied to pipes that must dip below an obstruction to form a "U"
shaped flow path. Inverted siphons are commonly called traps for their function.
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c. The third alternative consists of multiple retention basins in both the Oak City and Dry
Creek systems. This alternative was not pursued in detail due to the high cost and
land acquisition and/or easements that would be needed.
d. The fourth alternative consists of a southern flood routing channel from Oak City.
This alternative was not pursued due to the community concern of possible land
acquisition that would be needed.
The second alternative is the community’s preferred and most urgent approach to address the
storm water concerns in Oak City. The proposed measures can be implemented incrementally as
per the ability of the City and partners to acquire the design, permits, clearances and/or
easements for the work. The highest priority is to improve the storm water conveyance capacity
through Oak City, which includes replacing three
existing municipal culverts and one county road
culvert with culverts that can safely pass larger
storm flows.

4.11 GROUND WATER
Ground water was not identified as a resource
concern for the local community and is not evaluated
in detail for this planning effort. Four principal wells
in the area are used for irrigation and stockwater.
Two of the wells are linked with the Northfield
Irrigation Company for use on 610 acres of cropland.
The other two wells are used for another 275 acres
of privately owned cropland.
A 1998 report by the Utah Geological Survey,
mentions some nitrate contamination in Oak City.

(Snyder, N.P., 1998, Map 175-Recharge & Discharge
Areas for the Principal Basin-Fill Aquifer System,
Sevier Desert, Millard County, Utah). A search for
more recent data/sampling does not indicate any
further nitrate contamination problems in the area.

The primary groundwater recharge areas include the
consolidated rock (mountainlands) and the
unconsolidated basin fill (alluvial fans) around Oak
City.
Pumping: Most of the water is pumped from a static
level of about 230 feet below the surface. The water
level, on average, plunges to about 270 feet during
the irrigation season. The depth the water has to be
lifted is a critical factor in the overall cost of pumping,
along with the power rate if the energy source is
electrical. The Utah power rate after May 25, 2008 is

Well locations around Oak City, Utah.

From: Utah Division of Water Rights

Legend

Wells (most = culinary)
Geologic Logs
Townships
Sections

Irrigation Well
Static level

Pumping level
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6.5 cents per kilowatt-hour. The NRCS “Energy Estimator” can be used to help determine the
benefits of improving a system.
The NRCS Energy Estimator can be used to estimate the potential energy savings associated with
pumping water for irrigation. NRCS technical specialists developed this model to integrate general
technical information, farm-specific crops, energy prices, and pumping requirement. This tool
does not provide field-specific recommendations.
Web page link: http://energytools.sc.egov.usda.gov/

5.0 Economics
The economy of Oak City was originally based on agricultural enterprises, including both crop and
livestock operations. Today, the community economy is still tied to its agricultural roots to some
extent, but many residents of the City also work in non-agricultural industries within the
surrounding area. The primary employer in the region is the Intermountain Power Project coalfired power generation facility, located approximately 24 travel miles northwest of Oak City.
Additional non-agricultural employers in the area include Millard County School District, Millard
County, Intermountain Healthcare, and the State of Utah. Business activity within Oak City itself
is limited to a small general store serving basic local needs.
One of the most pressing resource concerns of Oak City residents and leaders, as well as Millard
County, is repeated flooding in town due to inadequate flow capacity in the historic Oak Creek
channel through town in combination with increased runoff amounts that arise due to the fire
that occurred in the watershed above town. Road crossings in particular have proven to be
problematic in that flows in excess of channel capacity leave the streambed, flooding nearby and,
in some cases, rather distant properties as flood waters become overland flows running down the
surface of the alluvial fan on which the City was built. In addition, road crossing infrastructure
has been damaged by various flood events, requiring repair or replacement of culverts, bridges,
bridge abutments, bridge approaches, and/or road surfaces. Flood events also leave debris
deposited on farm fields and in roadside ditches as well as being tangled in fences, requiring
post-flood cleanup and repairs. These cleanup and repair efforts drain resources that otherwise
could have been spent in a more strategic way by the City and the County.
In an attempt to avoid the majority of potential flood damages, the county monitors Oak Creek
during storm events and puts in place precautionary measures—such as sandbagging and hay
bales for flood control—when indicated by weather conditions. Without these protective
measures, damages could have been significantly higher, especially damage to residences along
the stream corridor. The homes that are the most vulnerable to repeated flood damage within
the study area range in market value from around $60,000 to as high as approximately $150,000.
There are between six and eight properties in direct danger of being flooded during storm events,
with additional properties affected by shallow, low-velocity overland water flows. Without flood
protection, one property in particular is vulnerable to significant damage and, potentially, the loss
of part of the surrounding yard and the structure itself.
In a single flood event with out-of-bank flows at a depth of three inches, damage to affected
properties would be expected to reach approximately 5% of the value of the structure and 10%
of the value of the contents of the home. These figures assume a masonry foundation, which is
the typical construction style in the project area, and no basement. With a basement, the
expected structural damage increases to nearly 9% of the value of the structure and just over
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16% of the value of the home’s contents. Given these estimated damage percentages and
standard values for household contents, flood damages could reach a total of between $61,000
and $107,000 for the six most vulnerable homes alone.
In addition to the potential cost of damages to homes and personal property, there are additional
costs associated with monitoring the watershed, cleanup of debris, and repairing or replacing
infrastructure. Calculating these costs is outside the scope of the present analysis but would be
completed should the city and county decide to proceed with implementing a specific watershed
improvement project. Another impact from flooding has been interruption of access to part of
the town, including some farms and residences, and flood water running and pooling in the
ditches along the highway north of town due to inadequate culvert capacity for Oak Creek where
it crosses under the highway. In the long run, this out-of-bank flow threatens to undermine the
highway and the stream-crossing in the area around Oak Creek, potentially causing many
thousands of dollars in necessary repair work.

6.0 Rangeland-Vegetation
In the upper elevations of the watershed the principal vegetative communities include pine,
alpine, aspen, spruce, fir, oak, and maple. In the foothills and lower elevations pinyon-juniper,
bitterbrush, and sagebrush predominate. Vegetative communities of the lower valley area
include: irrigated hayland, irrigated pasture, and dry pasture. Riparian vegetation is limited to the
stream corridor as they traverse the valley.
Land within the watershed is used primarily for grazing and livestock forage production. Valley
bottoms and benches are grazed during spring, summer, and fall. Foothills are usually grazed in
the early spring and the mountain areas are used for summer grazing. Irrigated alfalfa fields and
grass pastures are cut for hay to provide livestock winter feed as well as grazing.
In the climate zone of this watershed, the critical time for plants to grow is between March and
June. If they are disturbed by grazing, burning, etc., then this hurts their ability to grow to
maturity and produce seed or reproduce by vegetative means.
The prospect exists for achieving increases in carrying capacity and, as a result, the potential
AUM’s on rangeland. Although the amount of private rangeland within the watershed is limited,
the possibility of increased AUM’s could result in significant increases in revenues to ranchers.
The precise amount of the increased revenue would depend on the status of the beef market and
ranch operating conditions.
6.1 MAJOR LAND RESOURCE AREAS (MLRA)
There are two Major Land Resource Areas represented in the
Oak City Watershed. They are the Great Salt Lake area
(D28AY) and the Wasatch Mountains, North (E47XA). The
major difference is the temperature regimes, D28AY is mesic 2
and E47XA is frigid 3 .

E47

Plan

E47A
Wasatc

2

Mesic - The mean annual soil temperature is 46°F or higher but lower than 59°F, and the difference between mean summer and
mean winter soil temperatures is more than 41°F either at a depth of 20” from the soil surface or at a densic, lithic, or paralithic
contact, whichever is shallower.
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The dominant physical characteristics of the major land resource areas are described briefly in
Agriculture Handbook 296. The first paragraph lists the extent of each MLRA in each state and
the total area. Major cities, highways, and culturally significant Federal- and state-owned lands
within each MLRA are also listed. The remaining headings for each MLRA include, physiography,
geology, climate, water, soils, biological resources, and land use.
6.2 ECOLOGICAL ZONES
Several ecological zones
are represented in the Oak
City watershed, including
desert, semidesert, upland,
mountain, and high
mountain.

Legend
Desert_zone

Oak City Watershed
Ecological Zones

Semidesert_zone
Upland_zone
Mountain_zone
High_Mountain_zone

6.2.1 Desert Zone
The Desert ecological zone
in the Oak City watershed
comprises a small portion
of the far western side of
the watershed. The
average precipitation is
typically under 8 inches,
the soil moisture regime is
2
1
0
2 Miles
typic-aridic and the soil
temperature regime is
mesic. There is
inadequate moisture for sagebrushes to grow. In the watershed, this area is dominated primarily
by Black greasewood.

.

Vegetation manipulation projects are at a very high risk of failure in the Desert ecological zone,
and there are only a very few plant materials that have any hope of establishing in a seeding
project. Desert zone ecological sites are extremely difficult to rehabilitate.
6.2.2 Semidesert Zone
The Semidesert ecological zone in the Oak City watershed comprises the majority of the western
side of the watershed. The average precipitation in this zone is typically 8-12 inches, the soil
moisture regime is xeric-aridic and the soil temperature regime is mesic. There is inadequate
moisture for Pinyon pine to grow. It is dominated primarily by sagebrushes.

3

Frigid – soil temperature regime with its mean annual temperature lower than 46°F, and the difference between mean summer and
mean winter soil temperatures (June-July-August and December-January-February) is more than 41°F, either at a depth of 20“ from
the soil surface or at a densic, lithic, or paralithic contact, whichever is shallower.
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Vegetation manipulation projects are at a high risk of failure in the Semidesert ecological zone,
and there are only a few plant materials that have any hope of establishing in a seeding project.
Semidesert zone ecological sites can be difficult to rehabilitate.
The only climate station in the Oak City watershed occurs in the Semidesert zone. It is on the
upper end of the Semidesert zone (12 inches annual ppt.), and it exhibits a very typical hot dry
summer – cold wet winter climate that occurs across the Great Salt Lake Area MLRA.
6.2.3 Upland Zone
The Upland ecological zone in the Oak City watershed comprises the central portion of the
watershed. The average precipitation here is typically 12-16 inches, the soil moisture regime is
xeric 4 and the soil temperature regime is mesic (D28AY) or frigid (E47XA). Pinyon pine can begin
to grow in this zone. It is dominated primarily by Pinyon and Juniper.
Vegetation manipulation projects are at a moderate risk of failure in the Upland ecological zone.
6.2.4 Mountain Zone
The Mountain ecological zone in the Oak City watershed comprises the majority of the eastern
side of the watershed. It is completely within MLRA E47XA Wasatch Mountains North. The
average precipitation in this zone is typically 16-22 inches, the soil moisture regime is xeric and
the soil temperature regime is frigid. It is dominated primarily by Gambel Oak.
Vegetation manipulation projects are typically easy to establish in the Mountain ecological zone.
6.2.5 High Mountain Zone
The High Mountain ecological zone in the Oak City watershed comprises the highest elevations.
It is completely within MLRA E47XA Wasatch Mountains North. The average precipitation in this
zone is typically above 22 inches, the soil moisture regime is xeric or udic 5 and the soil
temperature regime is frigid. It is dominated primarily by conifers like White fir, Douglas fir, and
Aspen.
6.3 ECOLOGICAL SITES
An ecological site, as defined for rangeland, is a distinctive kind of land with specific physical
characteristics that differs from other kinds of land in its ability to produce a distinctive kind and
amount of vegetation (NRCS, National Range and Pasture Handbook, December 2003).
The area has experienced several wildfires over the last 30 years which have directly affected the
community either directly with the fire hazard or the post-fire flood/debris flow hazard. Oak City

4

Xeric moisture regime: winters moist & cool, summers are warm and dry. In the soil moisture control section….. in 6 or more out
of 10 years, is dry in all parts for 45 or more consecutive days in the 4 months following the summer solstice, and moist in all parts for
45 or more consecutive days in the 4 months following the winter solstice
5
Udic moisture regime: in 6 or more out of 10 years, the soil moisture control section is not dry in any part for as long as 90
cumulative days per year.
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representatives requested an evaluation of the rangeland resources in the study area to help
determine future resource management options.
The ecological site descriptions and map for the Oak City study area are included in Appendix C.
A description of the Ecological Sites in the study area helps to illustrate what the plant community
is today and what the potential plant community will be tomorrow. If a land manager can answer
these questions, then management strategies can be developed and implemented to achieve the
desired conditions for the land. The descriptions can be used as a reference in the development
of overall grazing management plans.
6.3.1 Inventory of Ecological Sites
The ecological sites in the Oak City watershed are shown on the map. This map was created by
using existing data in the NRCS Soil Survey and USU Southwest Regional GAP analysis data
combined with field mapping to determine the kind, location, and general condition of ecological
sites in the Oak City watershed.
Fishlake National Forest (entire forest): The Fishlake National Forest has approximately 807,000
acres of suitable rangeland. Of the 393 range-site analysis study sites on the Fishlake National
Forest, 296 (75 percent) were rated as “sustainable” and 97 (25 percent) were rated as “at risk.”
Four study sites (1 percent) had noxious weeds present and 389 study sites (99 percent) were
free of noxious weeds. Invasive plants were absent on 280 study sites (71 percent) but present
on 113 study sites (29 percent). Eighty-five sites (22 percent) were experiencing a change in
vegetation type (USFS Comprehensive Evaluation Report Summary, 2006). A summary of the
results is shown below.
Trend: A fifteen percent change from one measurement to the next was considered an upward
or downward change in trend. If the change was less than 15 percent from one measurement
to the next, a stable or static trend was recorded. The results of the range-site analyses are
displayed in the following table. These data are an average of all sites and all vegetation types
grouped together to produce one forest-wide value (USDA 2006).
Original
Analysis
1960-80
Fishlake NF

New
Analysis
2000-2003
Fishlake NF

Forage Desirability
Forage Condition Rating

86%
60% Good

90%
60% Good

Stable or static
Stable or static

Watershed Resource Value Rating

91% Desired

89% Desired

Stable or static

Ground Cover

72%

80%

Stable or static

Measured Item

Trend

6.4 INVASIVE SPECIES
Invasive species control was indicated as a concern to local residents during the scoping period.
A majority of the watershed’s western portion is dominated by or significantly invaded by
Cheatgrass. This has contributed to the recent fire history (more frequent fires), increased the
vulnerability of the watershed vegetation to continued frequent fires, and decreased values for

Oak City Areawide Plan - Millard County, Utah – May 2009

25

wildlife habitat and livestock forage. A map illustrating the burn history of the area is included in
Appendix C.

6.5 LIVESTOCK FORAGE
The productivity of many of the lower elevation rangelands (Desert, Semidesert, and Upland
zones) is below potential. Opportunities exist to improve forage production on many of these
lands by establishing perennial grasses where invasives currently dominate.

6.6 RANGELAND – COMMUNITY FIRE RISK
The Oak City community identified wildfire as a concern during the scoping process. Wildfire has
been a continuing challenge throughout the history of the area. The safety of the citizens of any
community is a shared responsibility between the citizens; the owner, developer or association;
and the local, county, state and federal governments. The primary responsibility, however,
remains at the citizen/owner and association level (Utah DNR, Community Fire Planning-Guidance
Document, January 2006).
To address the overall fire risk to the
community, Oak City should consider
developing a “Community Fire Plan” using
the guidance document developed by the
Department of Natural Resources –
Division of Forestry, Fire and State Lands.

Semidesert Sand (4-Wing Saltbush) R028AY222UT. A typical blowout area
commonly found on the sandy soils in the Oak City watershed. Photo taken
6/17/08 by Shane Green (NRCS), NAD83 N0383172 E4362818.

Oak City Watershed

6.7 SOIL EROSION BY WIND
Wind Erosion Blowouts
Legend

.

Sand dune complexes can
contain a valuable, endemic plant
community.
A diverse bee
population can be very important
in maintaining these sand dune
plant communities.
Recent
research indicates that traditional
dune conservation strategies are
likely to be insufficient to protect
bees and the pollination service
they provide (Pollination and the
7

3.5

0

7 Miles

Several blowouts are apparent in the aerial photography of the western portion
of the watershed as V-shaped features, pointing in the direction of the prevailing
winds that come from the southwest.

Development of Alternative Crop
Pollinators, Agricultural Research
Service, 8/08).

Pollinator info link:
http://www.ars.usda.gov/research/publication
s/publications.htm?seq_no_115=217593

Oak City Areawide Plan - Millard County, Utah – May 2009

U

26

The erodible nature of the sandy-textured soils in the desert and semidesert zones combined with
historic grazing pressure, invasive plants, and subsequent large wildfire events have resulted in
wind erosion in the form of large blowouts and dunes.

6.8 RANGELAND HYDROLOGIC CYCLE
Limekiln canyon, one of the primary
sub-watersheds, is comprised of a
majority of steep pinyon/juniper
ecological sites with poor understory
vegetation and poor hydrologic
function (disproportionately high
amounts of runoff delivered from
this sub watershed). This condition
is exacerbated by a recent burn that
removed the tree cover from a large
portion of this sub watershed. A
large amount of runoff and debris
from this drainage damaged vital
culinary spring works and the USFS
access road at the mouth of the
drainage.
The
USFS
has
implemented protection measures to mitigate the damages and to protect the infrastructure from
future high runoff events. Most of the cobble & gravel debris transported to the Oak Creek
corridor further down the valley came out of this drainage.

6.9 RANGE ALTERNATIVES - RECOMMENDATIONS
6.9.1 Grazing Land Conservation Plans
Site and operator-specific conservation plans that incorporate grazing management practices are
needed in the watershed. Entire-ranch plans that coordinate grazing management between the
private, state, BLM and USFS grazing allotments are needed to improve grazing practices in the
watershed in a meaningful way. A concerted effort targeted towards lands in the watershed led
by rangeland management specialists offering technical assistance through a voluntary, nonregulatory program would be one effective approach. If cooperation were gained from the 10-20
largest landowners/permittees in the watershed, the majority of lands in the watershed would be
covered. This effort would require the cooperation and assistance of the government land
management agencies. Some organizations that could offer this type of assistance include Utah
Department of Agriculture and Food, USU Extension Service, Utah Association of Conservation
Districts, and USDA Natural Resources Conservation Service. This would be a long-term (several
years) project and require significant funding and cooperation to accomplish a targeted effort in
the Oak City watershed.
This alternative should be considered a pre-requisite to the others proposed in this report,
because the success of the other alternative relies heavily on the future grazing management.
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Cost for this alternative would be approximately 2-3 years of full time assistance of a rangeland
professional working for one of the entities listed above, approximately $100,000-$150,000 total
cost.
The implementation of prescribed grazing requires greater management input, acquisition of new
technical knowledge, and other costs. Cooperating ranchers with conservation plans have been
compensated for this at a rate of about $3.00 per acre for the first 3 years to establish and begin
implementation of prescribed grazing on private land through recent USDA Farm Bill programs.
This payment is intended to act as an incentive to adopt new management as well as to defray
the costs and perceived risks. If this was implemented in the Oak City watershed on 50,000
acres of private lands, it would cost $450,000.
6.9.2 Seeding Selected Sites
Seeding Previously Burned Sites:
Several ecological sites in the watershed
that have been burned in past fires could
be improved for forage production, wildlife
habitat, fire resistance and hydrologic
function.
One obvious example is the
Semidesert Gravelly Loam (Wyoming big
sagebrush) sites that have been burned in
the past that are currently dominated by
Broom snakeweed. There are probably
200-400 acres in this condition in the
watershed.
The total cost of this
alternative
would
be
approximately
$30,000.
Converting from Annual Rye to perennial
forage grasses:
There are several areas that have been
seeded to annual rye.
There is an
opportunity to improve these areas by
converting them to perennial grass that is
more resistant to fire, and alleviating the
need to go through the time and expense
of planting each year to obtain livestock
forage.
There are approximately 1500
acres of land in the watershed in this
condition, comprising portions of the
Semidesert Gravelly Loam, Semidesert
Sandy Loam, and Semidesert Loam
(Wyoming big sagebrush) ecological sites.
The total land area in the watershed that
would benefit from an improved seeding of
perennial grasses is approximately 1,800
acres. The total cost of this alternative

Semidesert Gravelly Loam (Wyoming Big Sagebrush) North R028AY215UT.
This site has burned and unburned examples in the Oak City watershed.
This is photo of a burned site (approx. 20 years ago). The dominant plant
on the left side of the fence is Broom snakeweed. The dominant plant on
the right side of the fence is Intermediate wheatgrass, established as a fire
rehabilitation practice. Photo taken 6/18/08 by Shane Green (NRCS),
y
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would be $130,000 to make these improvements. There is a moderate risk of failure seeding on
these ecological sites in the semidesert zone.
6.9.3 Green Strip Fire Breaks
1.

State Land Green Strips

There are approximately 43,000 acres of
SITLA land surrounding Oak City. There
is a need to create greenstrips on 2,600
acres to protect many of the vulnerable
semidesert ecological sites from wildfire
and the resulting spread of cheatgrass
dominance. Oak City has been evacuated
three times within the last few years due
to wildfires.
Items that are included in this alternative
are: contracting for equipment, purchase
seed, do archeological clearance followed
by seedbed preparation (mechanical and
chemical) and seeding (both aerially and
with ground equipment, depending on the
type of seed) on 2,600 acres for green
strip fire breaks (See Figure 6).
The sandy soils and dry conditions on
these
ecological
sites
make
this
alternative a high risk for failure. Recent
experience and observations that resulted
from the Milford Flat fire (where seeding
was attempted successfully under similar
conditions), as well as recent advances in
plant materials positively effect the
technology available to alleviate the risks
Figure 9. Oak City Area - Green Strip Proposal
of failure.
6.9.4 Green Strip Fire Break Installation Budget - Summary
Work Item
Seedbed preparation
Chemical (Plateau) treatment
Grass Seed
Kochia Seed
Aerial Application
Monitoring
Archaeological Clearance

Acres

Unit Cost
$$

2,600
2,600
2,600
2,600
2,600
2,600

50
30
43
30
7
25

Total Fire Break Installation Cost
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Total $$
104,000
78,000
130,000
78,000
18,200
7,500
65,000

$ 480,700

29

Summary Costs of Rangeland Alternatives
Alternative

Cost

Grazing Land Conservation Plans
Prescribed Grazing
Seeding Previously Burned Sites
Converting from Annual Rye to perennial forage grasses
State Land Green Strips
Total – All Rangeland Work

$150,000
$450,000
$30,000
$130,000
$480,700
$1,240,700

7.0 Fish & Wildlife
Biodiversity in the Study Area is characteristic of the Great Basin Ecoregion, with broad changes
in species diversity and composition along the elevational gradient from sub-alpine mountaintops
to salt desert-scrub valley bottoms. Common throughout the area are populations of large and
small mammals, raptors, resident and neotropical migratory birds, and bats. Fish and amphibians
are limited to stream, reservoir, and wetland habitats.
The major habitat types in the Oak City Study Area (those comprising > 5% of the land cover)
are: Agriculture, Grassland, High Desert Scrub, Northern Oak, Pinyon-Juniper, and Shrubsteppe.
These habitats are described in Table 1 below. This habitat classification system was developed
by the Utah Division of Wildlife Resources based on mapping of vegetative cover by the Gap
Analysis Program (GAP) and Southwest Regional GAP (SWReGAP) and is used in the Utah
Comprehensive Wildlife Conservation Strategy (Sutter, et al. 2005). Other habitat types found in
the Study Area, comprising < 5% of the land cover are: Aspen, Cliff, Lentic (open standing
water), Lowland Riparian, Mountain Riparian, Mountain Shrub, Playa, Rock, Sub-Alpine Conifer,
and Urban. Though these habitats occupy small areas, they are critically important to some
species and contribute to the overall diversity of wildlife in the Study Area.
In addition to the habitats listed above, small areas of the Wetland Habitat Type can be found as
inclusions. Such wetlands often occur as springs or seeps, or in narrow bands adjacent to
streams or reservoirs. The Lotic (open flowing water) Habitat Type occurs throughout the Study
Area in streams and ditches. The habitat types with their descriptions are listed in Table 2.
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Table 2. Habitat Types

Habitat Type

Description

Agriculture

Row crops, irrigated pasture and hay fields, orchards, and dry farm croplands < 6,000 ft.
elevation.

Grassland

Perennial and annual Grasslands; or herbaceous dry meadows, including mostly
forbs and grasses occurring at 2,200-9,000 ft. elevation. Principal perennial
grass species include: bluebunch wheatgrass, sandburg bluegrass (Poa
secunda), crested wheatgrass (Agropyron cristatum), basin wildrye (Elymus
cinereus), galleta, needlegrass, sand dropseed, blue gramma, Thurbers
needlegrass, western wheatgrass, squirreltail (Sitanion hystrix), timothy (Phleum
spp.), poa (Poa spp.), spike Trisetum spicatum), Indian ricegrass, and some
sedges. Principle annual grass species is cheatgrass. Principal forb species
include: yarrow (Achillea millefolium), dandelion (Taraxacum officinale),
Richardson's geranium (Geranium richardsonii), penstemon (Penstemon spp.),
mulesears (Wyethia amplexicaulis), golden aster (Chrysopsis villosa), arrowleaf
balsamroot (Balsamorhiza sagittata), hawkbit (Agoseris pumila), larkspur
(Delphinium spp.), and scarlet gilia (Gilia pulchella). Primary assoc. shrub
species include: sagebrush, shadscale, greasewood, creosote, rabbit brush,
cinquefoil, snowberry, and elderberry. Primary associated tree species is juniper.
Shrublands at 2,200-10,300 ft. elevation principally dominated by greasewood
(Sarcobatus vermiculatus), shadscale, graymolly (Kochia vestita), mat-atriplex
(Atriplex corrugata), Castle Valley clover (Atriplex cuneata), winterfat, budsage
(Artemisia spinescens), four-wing saltbush (Atriplex canescens), halogeton
(Halogeton glomeratus), Mormon tea (Ephedra spp.), horsebrush (Tetradymia
canescens), snakeweed and rabbitbrush; or low elevation perennial grassland
co-dominate with shrubland. Principal grassland species include: galleta, indian
ricegrass, three-awn grass (Aristida glauca) and sand dropseed. Primary
associated forb species include: desert trumpet (Eriogonum inflatum). Primary
associated shrub species include: sagebrush, and black brush (Coleogyne
ramosissima); other associated species include seepweed (Suaeda torreyana).

High Desert Scrub

Northern Oak
Pinyon-Juniper

Shrubsteppe

Deciduous shrubland principally dominated by Gambel’s oak at 3,700-9,000 ft. elevation.
Primary associated shrub species include: bigtooth maple and sagebrush (Artemesia
spp.). Primary associated tree species include aspen and mountain mahogany.
Conifer forest at 2,700-11,000 ft. elevation principally dominated by Rocky Mountain
juniper (Juniperus scopulorum), One-seed juniper (Juniperus monosperma), and Utah
juniper (Juniperus osteosperma); or conifer forest principally dominated by two-needle
pinyon (Pinus edulis) or singleleaf pinyon (Pinus monophylla); or conifer forest codominated by Pinyon and Juniper. Primary associated tree species include: mountain
mahogany, ponderosa pine, white fir, and Douglas fir. Primary associated shrub species
include: sagebrush, black brush, and Gambel’s oak.
Shrubland principally dominated by big sagebrush (Artemisia tridentata),
black sagebrush (Artemisia nova), low sagebrush (Artemisia arbuscula), or silver
sagebrush (Artemisia cana); or dominate sagebrush shrub land and perennial grassland
at 2,500-11,500 ft. elevation. Principal associated grass species include: bluebunch
wheatgrass (Agropyron spicatum), needlegrass (Stipa comata), sand dropseed
(Sporobolus cryptandrus), blue grama (Bouteloua gracillis), Thurber’s needlegrass (Stipa
thurberiana), western wheatgrass (Agropyron smithii), Indian ricegrass (Oryzopsis
hymenoides), galleta (Hilaria jamesii), and cheatgrass (Bromus tectorum). Primary
associated shrub species include: rabbitbrush (Chrysothamnus spp.), snakeweed
(Gutierrezia sarothrae), winterfat (Ceratoides lanata), shadscale
(Atriplex confertifolia), bitter brush (Purshia tridentata), and oak (Quercus spp.). Primary
associated tree species include: juniper (Juniperus spp.), pinyon (Pinus spp.), mountain
mahogany (Cerocarpus montanas), and ponderosa pine (Pinus ponderosa).
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Over 600 species of vertebrate wildlife occur in Utah. All wildlife species have 4 basic habitat
needs – food, water, cover, and space – which are provided by the habitat types described
above. Some species, such as springsnails, are very specialized, and their habitat needs can only
be met by one habitat type or a portion of it. Others, like deer mice, have more general needs
and are widely distributed across many habitat types.
Important game species found in the Study Area include blue grouse, chukar, mourning dove,
wild turkey, and mule deer.
Fish with suitable habitat in Oak Creek and tributaries above the irrigation diversion include brook
trout and rainbow trout, which are stocked for recreational fishing. A number of native fishes
may also occur above the diversion, including mottled sculpin, longnose dace, speckled dace,
mountain sucker. These fish, along with various introduced species such as green sunfish and
western mosquitofish, may also occur in the irrigation ditches and Fool Creek Reservoirs
periodically, however these areas do not provide sustainable habitat for fish due to their
intermittent nature and management for irrigation water supply.
Amphibians likely to occur in the Oak City Study area include Great Basin spadefoot, Great Plain’s
toad, Woodhouse’s toad, northern leopard frog, western toad, and western chorus frog. The first
three may be found in a variety of habitats and need water only for breeding. The remainder are
confined to areas near water.
A variety of reptiles occur in the watershed. Some
of the more common lizard species likely to be
found are desert and greater short horned lizards,
Great Basin collared lizard, long-nosed leopard
lizard, sagebrush lizard, side-blotched lizard, and
western skink. Common snakes of upland habitats
include gopher or bull snake, Great Basin (western)
rattlesnake, long-nosed snake, nightsnake. Snakes
usually found near water include striped
whipsnake,
and
common
and
terrestrial
gartersnakes.

Great Basin (western) rattle snake
Dry Creek area
West aspect slope

More than 250 species of birds have been documented in Millard County, and most of them occur
in the Oak City Study Area. Waterfowl, grebes, and other waterbirds are limited to the Fool
Creek Reservoirs and other areas of open water at lower elevations. Upland game birds and
raptors are common throughout the area. Common species found in the lower elevations and
more open habitat types include mourning dove, black-chinned hummingbird, western kingbird,
loggerhead shrike, common raven, barn swallow, a variety of sparrows, and western meadowlark.
In the woodlands and forestlands at higher elevations of the Study Area, broad-tailed
hummingbird, several woodpeckers, dusky flycatcher, jays, chickadees, warblers, spotted towhee,
dark-eyed junco, and pine siskin are among the most common species.
Mammals in the Study Area include several species of bats; cottontail rabbits and jackrabbits; a
wide diversity of rodents, from mice, voles and kangaroo rats, to gophers and squirrels, to
yellow-bellied marmot and porcupines; carnivores such as badger, foxes, coyote, bobcat,
mountain lion, and black bear; and ungulates such as elk and mule deer.
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7.1 SENSITIVE SPECIES
Table 3 lists at-risk species with records of occurrence or suitable habitat in the Study Area. All
are species of concern to the State of Utah. The northern goshawk is additionally considered a
Conservation Agreement Species by the State. A Conservation Agreement Species is a wildlife
species or subspecies currently receiving special management under a conservation agreement
developed or implemented by the state to preclude the need for listing under the Endangered
Species Act. The Northern Goshawk Conservation Strategy and Agreement is an interagency
agreement between the Utah National Forests, Bureau of Land Management, Utah Division of
Wildlife Resources, and the US Fish and Wildlife Service.
No federally listed species are known to occur in the Oak City Study Area.
Table 3. At-risk species with records of occurrence or suitable habitat in the Study Area.
Common Name

Scientific Name

BIFID DUCT PYRG

PYRGULOPSIS PECULIARIS

WESTERN (BOREAL) TOAD

BUFO BOREAS

BURROWING OWL

ATHENE CUNICULARIA

SHORT-EARED OWL

ASIO FLAMMEUS

LONG-BILLED CURLEW

NUMENIUS AMERICANUS

NORTHERN GOSHAWK

ACCIPITER GENTILIS

FERRUGINOUS HAWK

BUTEO REGALIS

AMERICAN WHITE PELICAN

PELECANUS ERYTHRORHYNCHOS

LEWIS'S WOODPECKER

MELANERPES LEWIS

BIG FREE-TAILED BAT

NYCTINOMOPS MACROTIS

FRINGED MYOTIS

MYOTIS THYSANODES

TOWNSEND’S BIG-EARED BAT

CORYNORHINUS TOWNSENDII

PYGMY RABBIT

BRACHYLAGUS IDAHOENSIS

DARK KANGAROO MOUSE

MICRODIPODOPS MEGACEPHALUS

KIT FOX

VULPES MACROTIS

Primary Habitat
Wetland
Wetland
High Desert Scrub
Wetland
Grassland
Mixed Conifer
Pinyon-Juniper
Water-Lentic
Ponderosa Pine
Lowland Riparian
Northern Oak
Pinyon-Juniper
Shrubsteppe
High Desert Scrub
High Desert Scrub

Secondary Habitat
none
Mountain Riparian
Grassland
Grassland
Agriculture
Aspen
Shrubsteppe
Wetland
Lowland Riparian
Cliff
Pinyon-Juniper
Mountain Shrub
none
Shrubsteppe
none

The bifid duct pyrg is a springsnail known from 6 locations in Millard County and 2 localities in
White Pine County, Nevada. They occur in montane rheocrene habitat between 6,150 to 7,470
feet. Rheocrenes are a type of spring where water flows away in a confined channel, without
forming a pool or pond. Rheocrenes are easily damaged by livestock trampling, water diversion,
and recreational uses. The population trend of bifid duct pyrg in Utah is not known. Further
inventory of springs in Millard County could perhaps reveal the presence of other populations of
this species.
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The western, or boreal, toad occurs in a variety of habitats, including slow-moving streams,
wetlands, desert springs, ponds, lakes, meadows, and woodlands. They have not been
documented to occur in the Oak City Study Area. Western toads winter in burrows dug in loose
soil. Adults feed on numerous types of small invertebrates, such as ants, beetles, and
grasshoppers, whereas tadpoles filter algae from the water or feed on detritus. The breeding
season varies, depending on geographic location.
The burrowing owl in Utah is uncommon during summer in proper habitat throughout the state
and migrates south in the winter. In Utah, burrowing owls begin to migrate during November,
likely toward Baja California. Owls begin reappearing in Utah in March. In Utah, their preferred
habitat is arid grasslands and desert shrub lands of the Great Basin. Burrowing owls have also
been found nesting at airports, golf courses and cemeteries. Feeding mainly on insects, the
burrowing owl consumes great numbers of grasshoppers and beetles. They also eat mice, voles,
ground squirrels, toads and small birds, as well as carrion. Burrowing owls nest in a mammal
burrow, usually that of a prairie dog, ground squirrel, or badger. Three to eleven (usually five to
nine) eggs are incubated by the female parent, who is fed by the male, for 27 to 30 days. The
young are tended by both parents and fledge after about 40 to 45 days.
The short-eared owl is usually found in grasslands, shrublands, and other open habitats. It is
an uncommon breeder in the northern half of the Utah, mostly in the northwestern portion of the
state. It is nomadic, often choosing a new breeding site each year, depending on local rodent
densities. In winter, some birds migrate south as far as southern Mexico, though many remain in
the vicinity of their breeding grounds as year-round residents. This owl nests beginning in April
on the ground in a small depression excavated by the female. This depression is usually lined
with a small amount of grass and other plant material. Usually four to eight eggs are laid, but
when rodents are abundant, as many as fourteen eggs may be laid; the eggs hatch after 24 to 28
days. The young leave the nest after 12 to 17 days, but they are unable to fly for another 10
days.
The long-billed curlew breeds in northern and central Utah and winters south. They start to
arrive on the breeding grounds during the last week in March, and establish territories by midApril. Foods taken are diverse, including crustaceans, mollusks, worms, toads, the adults and
larvae of insects, and sometimes berries and other nesting birds. Eggs are laid from mid-April to
mid-May. Nests are typically a grass-lined depression located in a clump of grass. Female longbilled curlews lay one clutch of 4 eggs each season. Nesting habitat contains four essential
components: (1) short grass (less than 30 cm tall), (2) bare ground components, (3) shade, and
(4) abundant vertebrate prey. They seem to be most successful nesting in mixed fields with
adequate, but not tall, grass cover and fields with elevated points. Uncultivated rangelands and
pastures support most of the continental long-billed curlew breeding population. Curlews tend to
place their nests near manure piles or other conspicuous objects, camouflaging them from aerial
predators.
The northern goshawk is a permanent resident throughout Utah, but is not common in the
state. They prefer mature mountain forest and riparian zone habitats. Nests are constructed in
trees in mature forests; often nests previously used by northern goshawks or other bird species
are re-used. Females lay and then incubate a single clutch of two to four eggs; eggs hatch in 3234 days. Young are able to fly at about five to six weeks of age, but they are still dependent on
their parents for food until they reach about ten weeks of age. Northern goshawks cruise low
through forest trees to hunt, and may also perch and watch for prey. Major prey items include
rabbits, hares, squirrels, and other birds.
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The ferruginous hawk breeds in Utah in flat and rolling terrain in grasslands, agriculture lands,
shrubsteppe, and high desert scrub lands, and at the periphery of pinyon-juniper forests. Birds
nesting north of Utah winter here in grasslands and shrub habitats, while birds nesting in Utah
migrate farther south or west. Fall migration extends from August to late September-early
October. Nesting starts in March or April, with hawks choosing the most elevated site they can
locate adjacent to foraging habitat. Nests are built in trees and shrubs, on cliffs, utility
structures, and rock outcrops. Sometimes they use haystacks, abandoned buildings, or the
ground. Bulky sticks such as sagebrush are used for nest construction and through time nests can
become quite large. The primary food is small mammals; especially rabbits, pocket gophers, and
prairie dogs.
American white pelicans in Utah breed on Gunnison Island in Great Salt Lake and use
reservoirs throughout the state as foraging areas. In the Oak City Study Area, the species likely
uses the Fool Creek Reservoirs occasionally as resting habitat. The primary food is fish, often
sought in water less than 8 feet deep. They will forage both day and night. American white
pelicans migrate from Utah to California and Mexico from October through December. They
return to Utah in early March.
Lewis’s woodpecker breeds in central Utah and winters south to northwestern Mexico.
They are cavity nesters, excavating a hole in tall trees, often dead or blackened by fire. They will
also nest in utility poles, or stumps, but prefer ponderosa pine, cottonwood, or sycamore. The
male and female incubate 6-7 white eggs for 13-14 days. The young fledge in 28-34 days. One
or possibly two broods are produced yearly. The diet consists of insects during the breeding
season and nuts and berries during the winter. The major breeding habitat consists of open
park-like ponderosa pine forests. The Lewis's woodpecker is attracted to burned-over Douglas-fir,
mixed conifer, pinyon-juniper, riparian, and oak woodlands, but is also found in the fringes of
pine and juniper stands, and deciduous forests, especially riparian cottonwoods. Areas with a
good under-story of grasses and shrubs to support insect prey populations are preferred.
Big free-tailed bats are rare in Utah, occurring primarily in the southern half of the state. They
prefer rocky and woodland habitats, where roosting occurs in caves, mines, old buildings, and
rock crevices. The species is typically active year-round, migrating to warmer areas in North
America and South America for the winter. Big free-tailed bats eat insects, primarily moths.
Females may give birth to a single offspring during late spring or early summer each year.
The fringed myotis is widely distributed throughout Utah, but is uncommon in the state. They
inhabit caves, mines, and buildings, most often in desert and woodland areas. The species
usually occurs in colonies of several hundred individuals. Females generally give birth to a single
offspring during the summer. Beetles, which are plucked from vegetation or the ground, are the
major prey item. The fringed myotis is nocturnal, and individuals hibernate during the cold
winter months.
Townsend's big-eared bat occurs state-wide in Utah at elevations below 9,000 feet. They can
occur in many types of habitat, but are often found near forested areas. Caves, mines, and
buildings are used for day roosting and winter hibernation. Females congregate into nursery
colonies and typically give birth to one young each year. Townsend's big-eared bats eat flying
insects, particularly moths, and individuals are often seen foraging near trees. The species is
nocturnal and typically do not leave their roosts until well after sunset.
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The pygmy rabbit occurs in northern and western Utah, where it prefers areas with tall dense
sagebrush and loose soils. Pygmy rabbits are active throughout the year, and are most often
above ground near dawn and dusk. Inactive periods are spent in underground burrows. Breeding
occurs during the spring and early summer; females may produce a litter of approximately six
young about thirty days after mating. Pygmy rabbits primarily eat sagebrush, but other
vegetation is also consumed. Pygmy rabbits have not been documented to occur in the Oak
Creek Study Area.
The dark kangaroo mouse in Utah occurs primarily in the West Desert, typically in sagebrush
areas with sandy soils. They have not been documented to occur in the Oak Creek Study Area.
Dark kangaroo mice are nocturnal and primarily active during warm weather, remaining in
underground burrows during hot summer days and cold winter months. Females give birth to a
litter of two to seven young during late spring or early summer, and may produce more than one
litter per year. They primarily eat seeds, but insects are also consumed. Food is sometimes
stored in burrows for later use. The species does not seem to need a free water source,
apparently obtaining the water they need from their food.
Kit foxes are not overly abundant in Utah, but do occur in the western, east-central, and
southeastern areas of the state in sparsely vegetated, flat desert areas. They live in dens dug
into the soil and tend to select fine textured silty or clayey soils. They mate in late winter, with a
litter of four to seven pups being born about two months later. Young first leave the den about
one month after birth, in late spring or early summer. Kit foxes eat small mammals (primarily
rabbits and hares), small birds, invertebrates, and plant matter. They obtain water from the body
fluids of their prey, and conserve water by limiting activity outside the den during the daytime.

7.2 THREATENED & ENDANDERED SPECIES (T&E)
There are no T&E species identified in the Oak City watershed study area.

8.0 Cropland - Agronomy
Benchmark Condition
Sand dunes in the west part of the watershed indicate that the soils are erodible by wind in this
climate. This resource concern is slightly reduced because of the crop cover available under
irrigated conditions; however, bare sandy soils in the spring are susceptible to wind (saltation)
and newly planted seedlings can be sandblasted and destroyed.
Some soils are saline to the point that crop production can be limited.
The Oak City Watershed has several functional sprinkler irrigation systems. Very little land is
irrigated with surface irrigation systems. Varying stream flows require considerable skill to
irrigate efficiently with surface irrigation systems. Most of the operators use sprinkler irrigation
systems which cannot be expanded to utilize high flows.
The delivery system consisting of earthen and cement-lined ditches has high water losses due to
seepage; this is exacerbated by the gravelly soils in the upper reaches of the farmland. The
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sandy soils characteristic of the rest of the farmland are porous enough that ditch loss is also
high.
Conveyance losses in the cement-lined ditches are significant because the concrete is broken and
leaking in many places. The ditches are older than their expected lifespan.
Several irrigation regulating ponds are in place, usually one on each major landowner’s land.
Water is pumped from these ponds to wheel-line and pivot systems. These irrigation pumps
consume a significant amount of energy. Deep wells are used for supplemental irrigation water,
and in some cases, is the only source available.
Irrigation water quality is less of a problem than the variable water quantity. The watershed is a
less saline source of irrigation water than the Sevier River Watershed which is used for irrigation
in the surrounding area.
Crops in the area include 80-90 % alfalfa and 10% or less of small grains. There are some small
irrigated pastures in the watershed. High quality hay is produced where the hay is usually sold to
local dairies or to horse owners.
There is no evidence of Management Intensive Grazing on the irrigated pastures.
Noxious and Invasive weeds persist in some areas of the watershed. Annual rye is used by some
landowners for dry-land pasture, but it can be a problem when establishing other species. Field
Bindweed and White top have invaded several fields.

8.1 Cropland-Agronomy Alternatives/Recommendations
a. A more energy efficient approach to pumping to pressurize the wheel lines and pivots is to
install delivery pipelines to replace the old dirt and concrete ditch system. Pipelines could
deliver pressurized water to each farm and the existing pumps would not be necessary,
except to utilize water stored in the existing ponds. Provisions could be made in the
mainline system to have the capability to fill the ponds during high stream-flow conditions.
An additional advantage of a piped water delivery system is that conveyance losses of
irrigation water would be eliminated.
b. Pipelines for a secondary irrigation system could be installed along existing ditch right-ofways through town and serve the small landowners there.
c. Cover crops, reduced tillage, or no-till would reduce seedling crop losses to saltation.
d. Irrigation Water Management may result in having more productive land and higher
quality crops during the irrigation season. Since there is no reservoir storage, soil
moisture monitoring equipment would aid landowners in determining how much land to
irrigate when a full supply of water is not available.
e. Management Intensive Grazing would improve pasture health and productivity.
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f.

The Coordinated Weed Management group should continue its good work; weeds should
be mapped, and monitored. Integrated Pest Management should be used as a system to
control weeds.

g. Alternative crops such as camelina or safflower as a local biodiesel crop may be
economical. Camelina is an early spring growing crop, using water when water is most
available and then is harvested mid-summer.
h. Surghum-sudangrass may be a productive rotation crop with alfalfa.
standing then grazed in the field during the winter.
i.

It can be left

Consider evaluating irrigation wells for pumping efficiencies (energy use, operation, etc.).
Energy savings can be realized with only minor adjustments in operation, management or
upgrades to the system. Consider using the “NRCS Energy Estimator” tool located at the
web page: http://energytools.sc.egov.usda.gov/

9.0 Oak Creek Stream Channel and Irrigation Canal
The Oak Creek stream corridor flows only
during high runoff events, when flows are
too high for the irrigation canal to pass
safely.
The channel presently is
maintained and operated as a storm
runoff/flood channel.
The irrigation diversion structure, located
at the upper end of the alluvial fan,
diverts flows out of Oak Creek into the
canal. The capacity of the irrigation canal
is about 125 cfs. The canal is impacted
by high runoff flows and debris from Dry
Creek, which occasionally interrupts canal
service. The original Oak Creek corridor
contains mostly Oak brush and grasses on the banks with channel material composed mostly of
coarse gravel and cobble.
A large volume of cobble and gravel is deposited on the upstream sides of the road/culvert
crossings during storm events. Most landowners have cleaned or replaced the culverts in order
to retain access to their properties.
Recommendations:
1.) Clean the channel immediately upstream of any road crossings where debris and sediment
have accumulated after storm events.
2.) The corridor immediately downstream of the Oak Creek irrigation diversion is eroding and
will need attention in the future to maintain overall function and operation, especially
during high runoff events.
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10.0 Achieving Planning Goals
Where applicable, action items to achieve a particular planning objective will be implemented
through voluntary participation, by developing conservation plans with individuals or groups of
landowners. These plans will be tailored to address specific resource problems and opportunities
that pertain to each particular property. Implementation of the measures outlined in this plan
can result in improved runoff control, rangeland health, fire management, and wildlife habitat.
When outside funding is available, it can be used to assist private landowners and agency
personnel to implement measures identified in the plan.

11.0 Technical and Financial Assistance
Technical assistance may be available from state and federal agencies to help plan, design and
implement specific conservation measures. NRCS can provide planning and technical assistance
to develop individual cooperator plans as well as group plans for the implementation of
conservation measures on private lands. The U.S. Forest Service can provide technical assistance
for planning and implementation of best management practices on federal lands administered by
that agency. Bureau of Land Management personnel can provide the technical assistance for
planning and implementation of best management practices on lands administered by that
agency. Technical assistance through these agencies may also be provided jointly, as the need
dictates.
This plan can also be used as a tool to obtain funding at the federal, state and local levels to
implement the identified practices on private lands as long as an Environmental Assessment is not
needed. The Utah Agricultural Resource Development Loan (ARDL) program also provides low
interest loans for agricultural improvement projects. The Utah Division of Water Resources
provides low interest loans for water resource-related projects. Appendices F and G list a variety
of funding opportunities available to local entities and individual landowners for the
implementation of conservation practices.

12.0 Monitoring
When implementation of the elements in this plan begins, status reviews will be directed to
measure how well the objectives defined previously in this plan are being achieved. The level of
monitoring required will depend on the entity providing the funding and the type of funding
received.
Future monitoring elements may include:
1. Flood protection measures will be monitored by using photo points and reviews with City
and County officials after high runoff events.
2. Summary reports to describe any changes and share data with the public and all who are
involved in the watershed project.
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3. Rangeland re-seeding (green strip installation) can be monitored for growth and continued
maintenance through status reviews using photos and cover estimates.

13.0 NEPA Compliance
The information in this document can be used for reference in future determinations relating to
compliance with the National Environmental Policy Act (NEPA). In compliance with NEPA and
NRCS policy, NRCS will prepare site-specific environmental evaluations (EE) before actions
proposed in this plan are implemented. The EE will identify mitigation needed to reduce or
eliminate adverse impacts, the need for an Environmental Assessment (EA), or Environmental
Impact Statement (EIS) to assess the impacts of implementing a proposed action. As
appropriate, these environmental evaluations will be documented in landowner/operator or
group conservation plans.
The control of airborne dust and pollution is addressed in the Utah Air Conservation Regulations
R446-1. NRCS will address these requirements by designing projects to comply with this
regulation.

14.0 Historical and Archaeological Resources
Utah NRCS has an established policy for compliance with the National Historic Preservation Act
(NHPA) of 1966 as amended, the Archaeological Resources Protection Act (ARPA) of 1979, and
the American Indian Religious Freedom Act (AIRFA) of 1978. This policy will be adhered to
when implementing any proposed action.
People have lived in the study area for over 13,000 years. Evidence of these earliest people,
the “Paleoindian” or “Paleoamerican” culture, has been found within the areawide plan
boundaries where the extinct beaches of Pleistocene Lake Bonneville can still be seen.
Archaeological records also show long use of this area by a subsequent people, the Archaic
culture, who adapted to the environments of the Oak Creek sinks, uplands, foothills, and
Canyon Mountains in a hunting and gathering subsistence that lasted largely unchanged for
8,000 years. Archaeological evidence also speaks of early agriculturalists, the Sevier Fremont,
which lived here as early as 1,200 to 1,600 years ago. Evidence of their stone tools and
weapons as well as pottery and unique rock art is found throughout the study area. By the 14th
century, the agriculturalists were either replaced by or became the ethnographically identifiable
Numic or Shoshonian peoples. At time of European contact in the late 18th or early 19th
century, the Ute and Goshute frequently utilized this area; however, the Southern Paiute people
most intensively lived here and still claim this place as a traditional cultural homeland.
Spanish explorers, trappers, and miners were also in this area in the late 18th and early 19th
century, however, historical records that chronicle these visits are largely missing. This is also
true of records from the American, British, and French trappers who passed through this area in
the early and middle 19th century. By 1847, however, this would all change with the arrival and
colonization of Salt Lake City by the Mormons and the creation of the outlying colonies of the
incipient State of Deseret.
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This area was not to be formally colonized until 21 years later, perhaps due to conflicts between
Europeans and Native Peoples. For example, seven members of the Gunnison Expedition of
1853 were killed west of present day Oak City and Delta in a skirmish with an Indian band. A
second incident of conflict, the Walker War (1853-54), was sparked when a group of European
emigrants attacked a local group of Indians.
Founded in 1868 by European pioneers who had formerly resided at the hamlet of Deseret, this
location was chosen as alternative to flooding from the Sevier River.
An extensive literature review was conducted April 25, 2008, at the Utah Division of State
History Antiquities Section.
A total of 22 archaeological sites are recorded within Total Archaeological Sites #
the study area; three of which have been determined
National Register of Historic Places
eligible for the National Register of Historic Places.
Prehistoric Sites
Fifteen of the sites are prehistoric; seven are historic
Historic Sites
(five historic trash scatters, two canals). Thirteen of
Sites on US BLM Lands
the sites are on Bureau of Land Management Lands;
Sites on US Forest Service Lands
Seven of the sites are on Forest Service lands; one
State Lands (SITLA)
on state lands (SITLA), and one on private lands. A
Private Lands
check of the National Register Information System
was conducted April 25, 2008 and again on April 28, 2009. No sites are currently registered
Oak City and vicinity.

22
3
15
7
13
7
1
1

for

On October 7 and 8, 2008, a reconnaissance-level
cultural resources inventory was conducted of the
study area.
An intensive cultural resources
inventory was conducted October 8, 2008 of the
Oak Creek Canal as it passes through Oak City.
Both inventories were conducted by Alan C.
Spencer, Cultural Resources Specialist, NRCS,
National Water Management Center, Little Rock,
Arkansas.
Example of damage to canal from 2008
storm, northern Oak City. A.Spencer-NRCS

The Oak Creek Canal has been repaired,
realigned, and rejuvenated after each major
flood event. Potential for finding extant or
buried cultural resource are relatively low.

Example of Victorian home, Oak City.

A. Spencer-NRCS, 2008

Of concern, however, would be any proposed
activities in Oak City, in particular, off-canal
ditches. The reconnaissance inventory observed
several historic homes and landscapes in Oak
City.
If any conservation practices are
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proposed for these off-canal areas within the center of Oak City, then a more intensive historic
structure survey and evaluation would be required.
As conservation plans are developed from this Areawide Plan, NRCS will follow its Memorandum
of Agreement with the State Historic Preservation Officer for the implementation of Section 106
of the National Historic Preservation Act, as amended. Typically, this will involve consultation,
identification of the undertaking, identification of historic properties, and consultation to
determine eligibility and effect. Consultation with the appropriate federally recognized tribe(s)
will be conducted with this Areawide Plan and during the planning phase of any proposed NRCS
undertaking.

15.0 Public Participation and Scoping
Following the wildfires in the summer of 2006, the town of Oak City and the Millard County
Commission requested an assessment from NRCS (December 2006) to determine the feasibility
of application for Emergency Watershed Protection (EWP) Program funds. NRCS responded
with a reconnaissance trip report outlining the general threat to life and property in and around
Oak City. A formal request for EWP funding was not submitted at that time.
A meeting between Oak City, the Millard County Commission and NRCS was held to discuss a
formal request for EWP technical & financial assistance. After discussion of the EWP Program
and the wait time expected to receive funding, Oak City and the Millard County Commission
agreed that a more “comprehensive” plan should be developed to address the long-term storm
runoff/flood threat. Assistance provided through the EWP Program would only provide shortterm protection given the location of the identified problem areas.
An initial public scoping meeting was held on May 28, 2008 to gather comments relating to
stakeholder concerns. The principal concern for those in attendance was the existing flood risk
along the Oak Creek channel, at the outlet of Dry Creek, and in the city limits of Oak City.
Periodic meetings were organized by local representatives to hear progress updates and to
review the proposed alternative measures.

16.0 Potential Funding Sources
Implementation funds to address watershed resource issues can come from a variety of
sources. Funds provided to applicants from federal sources are distributed through detailed
authorities and rules approved by Congress. These authorities and rules dictate how funds can
be used. As a result, there are numerous, and complex funding opportunities available to local
groups who want to address resource problems. Although there are challenges with the
application process and fitting resources problems to the various authorities, using a
coordinated watershed planning process helps to leverage technical and financial resources and
reduce duplication of effort.
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The Catalogue of Federal Funding Sources link below can be used to help search the database
of financial assistance sources (grants, loans, cost-sharing) available to fund a variety of
watershed protection projects.
Catalogue of Federal Funding Sources Link: http://cfpub.epa.gov/fedfund/
There are also a number of other sources available for addressing watershed resource issues.
The source listing does not imply endorsement to a specific group or organization, but is
provided as a service to those concerned and involved with the Oak City watershed area.
















North American Association for Environmental Education
Council on Foundations – contains information about grant writing and U.S.-based
foundations and corporate giving programs.
The Foundation Center – contains information about grant writing and U.S.-based
foundations and corporate giving programs.
The Grantsmanship Center – contains information about grant writing and U.S.based foundations and corporate giving programs.
The Catalog of Federal Domestic Assistance – A directory of U.S. Government
assistance, requirements and information on how to apply
Utah Center for Grants Information
EPA Watershed Funding
River Network Watershed Assistance Grants 2002
2002 Farm Bill
Utah Association of Conservation Districts Products and Services
Utah Farm Services Agency Programs
Utah Natural Resources Conservation District Programs
State and Private Forestry - Funding Opportunities for Partners
EPA Federal Funding Catalog
Federal Commons Grant Info

A more detailed list and narrative of potential fund sources is listed in Appendix F.

Non-Discrimination Statement
"The U.S. Department of Agriculture (USDA) prohibits discrimination in all its programs and activities on the basis of
race, color, national origin, age, disability, and where applicable, sex, marital status, familial status, parental status,
religion, sexual orientation, genetic information, political beliefs, reprisal, or because all or 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 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."
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State of Utah
DEPARTMENT OF NATURAL RESOURCES
JON M. HUNTSMAN, JR.
Governor
GARY R. HERBERT
Lieutenant Governor

MICHAEL R. STYLER
Executive Director

Division of Wildlife Resources
JAMES F. KARPOWITZ
Division Director

April 28, 2008

Karen Fullen
USDA – NRCS
125 S. State Street, Room 4418
Salt Lake City, UT 84138
Subject:

Species of Concern – Oak City Area

Dear Karen Fullen:
I am writing in response to your email dated April 22, 2008 regarding information on species of special
concern proximal to Oak City and its watershed located in Millard County, Utah.
Within the project area noted above, the Utah Division of Wildlife Resources (UDWR) has recent records
of occurrence for bifid duct pyrg and northern goshawk, and historical records of occurrence for ferruginous hawk.
In addition, in the vicinity there are recent records of occurrence for American white pelican and kit fox. All of the
aforementioned species are included on the Utah Sensitive Species List.
The information provided in this letter is based on data existing in the Utah Division of Wildlife Resources’
central database at the time of the request. It should not be regarded as a final statement on the occurrence of
any species on or near the designated site, nor should it be considered a substitute for on-the-ground biological
surveys. Moreover, because the Utah Division of Wildlife Resources’ central database is continually updated, and
because data requests are evaluated for the specific type of proposed action, any given response is only
appropriate for its respective request.
In addition to the information you requested, other significant wildlife values might also be present on the
designated site. Please contact UDWR’s habitat manager for the southern region, Bruce Bonebrake, at (435)
865-6111 if you have any questions.
Please contact our office at (801) 538-4759 if you require further assistance.
Sincerely,

Sarah Lindsey
Information Manager
Utah Natural Heritage Program

cc: Bruce Bonebrake, SRO

1594 W. North Temple, Suite 2110, PO Box 146301, Salt Lake City, UT 84114-6301
telephone (801) 538-4700 • facsimile (801) 538-4709 • TTY (801) 538-7458 • www.wildlife.utah.gov

