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Figure 1. Map of Sherman County and Sherman County Area Watershed boundaries and watersheds 
of neighboring counties. 
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Chapter 1. Introduction 
The 2019 Sherman County Area Watershed Action Plan identifies and prioritizes 
strategies to improve water quality and overall watershed health with a focus on upland 
restoration to decrease erosion and sedimentation into fish bearing streams and tributaries 
of the Columbia, Deschutes, and John Day Rivers. Sherman County is located in north 
central Oregon in between three rivers, the Columbia to the north, Deschutes to the west, 
and the John Day to the east (Fig. 1). The south county border is defined by the rugged 
canyons of Buck Hollow, a tributary of the Deschutes. The county covers 531,840 acres 
(831 square miles) and is 20 miles wide by 42 miles long.  

Historical Context of the Watershed Area 
Two Native American tribes inhabited the Sherman County area prior to European 
settlement, the Columbia Basin Tenino and the Wyam. Both tribes hunted, fished, traded 
and lived along the three major rivers bordering the county. Today the area is inhabited 
by the confederation of three tribes, Warm Springs, Wasco and Paiute tribes. Oregon 
pioneers passed through Sherman County starting in the 1840s on the Oregon Trail, from 
the John Day River Crossing at McDonald to the mouth of the Deschutes River. In the 
late 1800’s areas of Sherman county were grazed by high numbers of cattle and sheep, 
eventually depleting native grasslands and leading to increases in sagebrush and juniper. 
Under the Homestead Act of 1862 the U.S. Government started offering free land by the 
quarter section to homesteaders. In Sherman County land was quickly claimed and 
plowed for farming. Today, agriculture is the primary economy with the production of 
wheat, barley, and cattle. Winter wheat is the main crop, along with spring wheat and 
barley. Crops are produced every other year on each field with a fallow year to allow 
limited precipitation to collect for the next crop. Currently, famers are using direct seed 
farming where minimal soil disturbance occurs during seeding and stubble is left 
remaining during fallow crop years. Some producers are beginning to experiment with 
planting cover crops during fallow years to improve soil health and reduce erosion.  

Background of the Watershed Council 
In 2008 the various watershed councils of Sherman County consolidated to make one 
watershed council, the Sherman County Area Watershed Council. Existing watershed 
councils that combined to form this council are, North Sherman County Watershed 
Council, Grass Valley Canyon Watershed Council, South Sherman County Watershed 
Council, and Pine Hollow/Jackknife Watershed Council (Fig. 1). The Sherman County 
Area Watershed Council serves as an “umbrella council” addressing watershed 
management issues in the existing Sherman County watersheds and is the leading 
organization for habitat protection and watershed restoration. 
 
North Sherman County Watershed Council was started in 2005 after consolidating with 
Fulton and Gordon Watershed Council and North Sherman County Watershed Council.  
North Sherman County Watershed encompasses 127,292 acres. The North Sherman 
County Watershed Council had been active since 2001 and the Fulton and Gordon 
Watershed Council had been active since 1997. Restoration efforts in North Sherman 
County Watershed focus on sources of excessive runoff and erosion. Road washouts near 
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the mouths of the canyons and non-vegetated down cuts of ephemeral streambeds in the 
middle reaches of the watershed indicate that excessive runoff and erosion are still 
occurring in the uplands. In most cases, runoff originates from fields that have not been 
terraced or otherwise treated or from structures that are overtopped by high runoff. 
Runoff results in sedimentation of creek beds and increased peak flows. Such 
occurrences indicate the need for additional structures or other soil and water 
conservation efforts. Destruction of riparian vegetation by catastrophic flood events and 
past management practices in the riparian areas has produced a number of negative 
effects to water quality in the watershed, most notably cropland erosion, sedimentation of 
creek beds, high peak flows, low summer flows, and high water temperatures. These 
resource concerns continue to be addressed in the watershed. 
 
Grass Valley Canyon Watershed Council was established in 1998; though conservation 
practices were implemented before then. The council was formed to address watershed 
management issues and works to improve water quality in the area’s streams by reducing 
soil erosion and flood damage through effective resource planning. Grass Valley Canyon 
watershed encompasses 199,938 acres of land drained by Grass Valley Canyon Creek 
and its tributaries which discharge into the John Day River. Resource concerns being 
addressed include noxious weeds and fish passage. Noxious weeds are a resource concern 
within the watershed and currently a priority project. In addition, the mouth of Grass 
Valley Creek has been diverted and silted in over time, creating a barrier to historic fish 
passage and is a priority to address. This is located near the historic McDonald crossing 
along the John Day River.  
 
South Sherman County Watershed Council is comprised of both the Sherman County 
portion of the Buck Hollow Watershed and the area within the Macks Canyon Watershed 
Council boundary. South Sherman Watershed encompasses 117,286 acres of land drained 
by Macks Canyon, Buck Hollow and their tributaries, ultimately discharging into the 
Deschutes River. The Macks Canyon Watershed Council was established in 1999 and 
was formed to address watershed management issues and works to improve water quality 
in the area’s streams by reducing soil erosion and flood damage through effective 
resource planning. The primary goal for the Buck Hollow Watershed was to rectify water 
quality problems, specifically related to salmonid fisheries as identified in the 1988 
Oregon Statewide Assessment of Non-Point Sources of Water Pollution. Conservation 
practices such as grazing systems, fish stream improvements, and cropland systems are 
implemented for the purpose of reducing water quality impairments including sediment 
and nutrient loading, high temperatures and low flows. These measures have greatly 
improved the habitat for the spawning and rearing of salmonid species. Some of the 
important issues concerning the Buck Hollow watershed are: providing livestock 
watering facilities (low flows limit access), preserving wildlife, cold water fish and other 
aquatic life, and improving aesthetic quality.  
 
Pine Hollow/Jackknife Watershed Council was established in 1999. Pine Hollow, 
Jackknife Canyon and their tributaries encompass 132,019 acres; 84,872 acres are in 
Sherman County and 47,147 acres in Wasco County, ultimately discharging into the John 
Day River. This Watershed Council was formed to address watershed management 
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issues. The ability of the Pine Hollow/Jackknife Watershed to function properly has been 
impaired by past management practices and human activity. In the past, poor water 
distribution, large pasture size, and poor forage condition in some upland areas created 
uneven grazing patterns and areas of degraded range conditions. Destruction of riparian 
vegetation by use of heavy equipment, catastrophic flood events, and past management 
practices in the riparian areas has produced a number of negative effects to spawning and 
rearing habitat. The council will continue to address resource concerns of high peak 
flows, low summer flows, and high water temperatures.  

About the Sherman County Area Watersheds Action Plan 
The Sherman County Area Watershed Action Plan describes the assessed needs, 
objectives, expected impacts and actions to be taken to mitigate limiting factors and 
improve habitat and water quality in the Sherman County Area Watersheds. The Action 
Plan is intended to form the basis for local compliance with Oregon Senate Bill 1010, 
provide input to both the Lower Deschutes and Lower John Day Agricultural Water 
Quality Management Plans, and serve as a reference for priority projects receiving state 
and federal funding for conservation efforts. The action plan will provide a foundation 
from which site specific actions will be developed that will address various projects to be 
completed throughout the watershed. A comprehensive list of projects completed and 
opportunities to improve will be recorded to make sure the council’s goals and objectives 
are being met and hopefully exceeded. Every five years the plan will be updated to ensure 
that current resource concerns are being addressed. New goals and objectives will be 
generated to guarantee the council’s growth and success.   

Watershed Assessments and Recovery Plans that affect Council Actions 
In April 1996, the Bureau of Land Management (BLM), Sherman County Soil and Water 
Conservation District (SWCD), Oregon Department of Fish and Wildlife (ODFW), and 
private landowners collaborated on a steelhead spawning and population survey on Pine 
Hollow Creek.  This survey found that the main channel of Pine Hollow consisted of 80% 
dry channel, with the most degraded and dry channel occurring in the lower reach, from 
RM 0 to RM 5.5.  High peak flows during winter interfere with steelhead and redband 
trout rearing and migration success.  A proper functioning condition (PFC) assessment of 
Jackknife Creek, completed in 2000, showed very similar results with stream reaches 
being in either extremely degraded or nearly pristine conditions, depending on streambed 
slope and strength of flood flows from upland sources.   
 
The Deschutes Subbasin Plan was completed in 2004 by the Northwest Power and 
Conservation Council and adopted by their Columbia River Basin Fish and Wildlife 
Program to help direct BPA funding of projects that protect, mitigate, and enhance fish 
and wildlife impacted by hydropower on the Columbia River. This plan evaluated Buck 
Hollow Creek, which drains 198 square miles and travels 36.3 miles from its confluence 
with tributary Thorn Hollow Creek to where it enters the Deschutes River just below 
Sherars Falls (RM 43). Buck Hollow creek is in the South Sherman Watershed and forms 
the boundary with Wasco County. The plan also identified anadromous summer steelhead 
and resident redband trout habitat in the Pine Hollow watershed containing 36.9 miles of 
habitat and Jackknife with 7.7 miles.   



 7 

 
In 2006 a watershed assessment was completed for the Grass Valley Canyon Watershed.  
The assessment included a watershed description, historic conditions, channel types, 
stream flow, runoff and erosion, water quality, habitat, fish and wildlife, and an overall 
evaluation. Goals and priorities were set for the watershed. In 2008 a technical survey 
was completed across the lower seven miles of Grass Valley Canyon Creek in 
preparation for future restoration. 
 
A watershed assessment was completed on the Pine Hollow/Jackknife Watershed in 
December of 2009. This watershed assessment characterized the historical and current 
conditions of the Pine Hollow, Jackknife Creek, and Canyon Tributaries watersheds and 
their sub watersheds. All of these watersheds drain into the Lower John Day River and 
provide important resources, including habitat for steelhead, trout, and other fish species. 
The assessment focused on streams, associated riparian areas, and the effects of 
watershed characteristics and management practices on these areas. Uplands were 
described with a focus on wildlife habitat and the effects of upland areas on streams 
through key processes such as water runoff and erosion. 
 
The Middle Columbia River Steelhead Distinct Population Segment ESA Recovery Plan 
was published in November 2009 by the Northwest Region of National Marine Fisheries 
Service. This is a recovery plan for the protection and restoration of Middle Columbia 
River steelhead (Oncorhynchus mykiss), which spawn and rear in tributaries to the 
Columbia River in central and eastern Washington and Oregon. The Middle Columbia 
River steelhead distinct population segment was listed as threatened under the 
Endangered Species Act of 1973 on January 5, 2006 (71 FR 834). 
 
The Conservation and Recovery Plan for Oregon Steelhead Populations in the Middle 
Columbia River Steelhead Distinct Population Segment was published in February 2010 
by Oregon Department of Fish and Wildlife. The plan lays the foundation for the 
recovery of ten Middle Columbia River steelhead populations that occupy Oregon 
tributaries to the Columbia River from the Hood and Wind Rivers to the Yakima River. 
The goal of the plan is to remove and minimize threats to the long term sustainability of 
the Mid Columbia River steelhead distinct population segment (DPS). The long term plan 
is to recover the DPS to viable levels to be delisted and provide a persistent fishery. 
 
In 2015 the Confederated Tribes of the Warm Springs Reservation of Oregon created the  
John Day River Watershed Restoration Strategy. The strategy is written for John Day 
Basin landowners, Tribal partners, and potential funders to identify and fund projects that 
protect, manage, and restore fish habitat.  
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Chapter 2. Description of the Watershed 

Physiography 
Sherman County Area Watersheds encompass all of Sherman County, Oregon along with 
a portion of Wasco County, Oregon. It is entirely within the Columbia Plateau major land 
resource area. The soils of the Columbia Plateau area are on gently sloping mesas, 
ridgetops, and very steep canyon sides. This area is characterized by basalt flows overlain 
by an accumulation of loess. Elevation ranges from 170 feet along the Columbia River to 
about 3,000 feet in the southern part of the county. The watershed is bordered on the west 
by the Deschutes River from the mouth of the Deschutes to Buck Hollow. The Columbia 
River borders to the north, with the John Day River creating the eastern border. The 
southern end of the Sherman County Area Watershed is located in Wasco County. The 
Wasco County portion consists of the Pine Hollow/Jackknife Watershed. Pine Hollow 
Creek headwaters are near the town of Shaniko, Oregon and flows mostly north until 
turning east and flowing into the John Day River at river mile 85.   
 
Gordon Ridge, two miles north of Moro, separates the western half of the county into two 
major drainage areas. The tributaries in the northwest part of the county between Moro 
and Wasco drain to the northwest into the Columbia River. The tributaries south of 
Gordon Ridge and west of Moro, Grass Valley, and Kent drain to the west and southwest 
into the Deschutes River. The tributaries in the eastern half of the county drain to the east 
into the John Day River. The tributaries of all of these rivers flow through deep, V-
shaped canyons.   

Ecoregions 
The state of Oregon has been divided into ecoregions that have been identified based on 
climate, geology, physiography, vegetation, soils, land use, wildlife, and hydrology. The 
Sherman County Area Watershed is entirely within the Columbia Plateau major land 
resource area with a small portion in the Blue Mountains ecoregion. Within the Columbia 
Plateau, the Sherman County Area Watershed consists of three ecoregions: Deschutes/ 
John Day Canyons, Umatilla Plateau, and Pleistocene Lake Basins (Fig. 2). Within the 
Blue Mountains, the Sherman County Area Watershed consists of a small portion of the 
John Day/Clarno Uplands ecoregion.   
 
The Deschutes/John Day Canyons ecoregion consists of very steep to precipitous canyon 
lands containing the Deschutes and John Day rivers. Deeply cut into the basalt, the 
canyons fragment a lightly populated portion of the Umatilla Plateau. Canyon depths up 
to 2,000 feet create drier conditions. Sparse bunch grasses and Wyoming big sagebrush 
grow on the rocky, colluvial soil. Riparian vegetation in narrow reaches is often limited 
to a band of white alder at the water line; broader floodplains and gravel bars are 
dominated by introduced species, such as reed canary grass and sweet clover. The rivers 
support Chinook salmon and steelhead runs. The region covers 674 square miles in 
Oregon along the lower reaches of the Deschutes and John Day rivers and their 
tributaries. It covers 220 square miles within the Sherman County Area Watershed 
Council boundary. 
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Figure 2. Ecoregions of the Sherman County Area Watersheds. 

Figure 2. Level 4 Ecoregions in the Sherman County Area Watersheds (U.S. EPA).  
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The Umatilla Plateau ecoregion, named for the Umatilla Tribe who originally inhabited 
the area, is characterized by a nearly level to rolling, treeless plateau, underlain by basalt 
and veneered with loess deposits. Elevation varies from 1,000 to 3,200 feet. Glacial 
features such as patterned ground are common. Areas with thick loess deposits are 
farmed for dryland winter wheat or irrigated alfalfa and barley. Rangeland dominates 
more rugged areas where loess deposits are thinner or nonexistent. Mean annual 
precipitation is 9 to 15 inches and increases with elevation. In uncultivated areas, 
moisture levels are generally high enough to support grasslands of bluebunch wheatgrass, 
Sandberg bluegrass, and Idaho fescue, without associated sagebrush, which is more 
common in the Pleistocene Lake Basins. Stiff sagebrush may be found on very shallow 
soils. The region covers 3,712 square miles in Eastern Oregon and 637 square miles 
within the Sherman County Area Watershed Council boundary. 
 
The Pleistocene Lake Basins ecoregion is a nearly level to undulating lake plain that 
contained vast temporary Pleistocene lakes that were created by flood waters from glacial 
lakes Missoula and Columbia. In Oregon, the flood waters accumulated from the eastern 
entrance of the Columbia River Gorge upstream to the Wallula Gap to form ancient Lake 
Condon. Elevation varies from 300 to 1,200 feet. Today, the region is the driest and 
warmest part of the Columbia Plateau, with mean annual precipitation varying from 7 to 
10 inches. Major irrigation projects provide Columbia River water to the region, allowing 
the conversion of large areas into agriculture. Where present, native vegetation consists 
of needle-and-thread, Indian ricegrass, bluebunch wheatgrass, Sandberg bluegrass, and 
basin big sagebrush. The largest of the Columbia Plateau subregions, the Pleistocene 
Lake Basins covers 1,407 square miles in Eastern Oregon and 42 square miles within the 
Watershed Council boundaries. 
 
The John Day/Clarno Uplands ecoregion forms a ring of semi-arid foothills and low 
mountains surrounding the western perimeter of the Blue Mountains. Elevation varies 
from 1,200 to 5,500 feet. Highly dissected hills, palisades, and colorful ash beds flank the 
valleys of the John Day and Crooked rivers. The region has a continental climate 
moderated somewhat by marine influence. Grasslands support Bluebunch wheatgrass, 
Idaho fescue, basin wildrye, Wyoming big sagebrush, and Thurber needlegrass. Higher 
elevations feature western juniper in transition to the ponderosa pine forests of the 
neighboring John Day/Clarno Highlands. Juniper woodlands have expanded markedly 
into the sagebrush-grassland during the twentieth century due to a combination of 
climatic factors, fire suppression, and grazing pressure. Riparian areas support white 
alder, mock orange, western chokecherry, clematis, willows, black cottonwood, and 
white birch. The John Day/Clarno Uplands is the largest of the Blue Mountains 
subregions, covering 5,022 square miles in Oregon. This region covers less than a square 
mile within the watershed council boundaries. 

Climate 
Situated on the east side of the Cascade Mountains, Sherman County features a hybrid 
climate, part Mediterranean and part Intermountain Region, meaning four distinct seasons 
and low annual precipitation. Rainfall averages less than 10 to 20 inches a year. Winters 
are windy and wet with snow accumulations of a few feet possible at higher elevations. 
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Figure 3. 100 year average monthly temperatures for average temperature, maximum 
temperature, and minimum temperature in Moro, OR from 1918-2018. 

Rain on snow events can occur in the early spring, potentially leading to large flood 
events as in 1964 and 1996. Summers are often hot and dry. Thunderstorms occur about 
10 times per year, primarily in June. Average relative humidity at mid-afternoon is about 
48%. Humidity is usually higher at night and averages about 70% at dawn. Skies are 
sunny for about 82% of the summer and 30% in the winter. 

Temperature 
The average temperatures for the Sherman County Area Watersheds were determined by 
taking the average temperatures from Moro, Kent, and Wasco weather stations. The 
average mean temperature during the winter (December, January, and February) was 
33°F, spring (March, April, and May) was 48.2°F, summer (June, July, and August) was 
66.2°F, and fall (September, October, and November) was 50.1°F (Western Regional 
Climate Center, 2008). In addition, the Oregon State University Experimental Research 
Station in Moro, OR has recorded temperatures over the last century (1918-2018). The 
100 year temperature averages were determined for the mean monthly temperature, mean 
monthly max temperature, and mean monthly min temperature for Moro, OR (Fig. 3).    
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Figure 4. Precipitation yearly accumulation for Moro, OR at Oregon State University 
Experimental Station for 2018 and average of the last 30 years. 

Precipitation 
Average annual precipitation in the region is less than 12 inches (Fig. 4). Half of this total 
falls from November to February. Despite the low annual precipitation, the region is 
prone to intense summer thunderstorms, as well as heavy runoff events in late winter due 
to snowmelt and / or rain on frozen ground.  

Land Use and Ownership 
Approximately 90% of the land in the Sherman County Area Watersheds is privately 
owned with 10% owned by the Bureau of Land Management and less than 1% owned by 
the State of Oregon and the Corp of Engineers (Fig. 5). About 59% of the land is used for 
cropland and pasture. The most common crop in the county is dryland wheat and less 
than 1% of the land is used for other agriculture land. Approximately 38% of the land is 
rangeland which is used primarily for livestock grazing. Forest takes up about 3% of the 
land and is located in the Pine Hollow/Jackknife Watershed. 
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Figure 5. Land Ownership for the Sherman County Area Watersheds. 
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Soils 
Sherman County Area Watersheds are within the Columbia Plateau and Blue Mountains 
ecoregions. The soils of the Columbia Plateau area are on gently sloping mesas and 
ridgetops and very steep canyon sides. This area is characterized by basalt flows overlain 
by an accumulation of loess. The Sherman County Area Watersheds consists of several 
different soil types such as, Wato-Anders, Walla Walla-Anderly, Mikkalo-Ritzville, 
Condon-Cantala, Lickskillet-Nansene, Wrentham-Lickskillet-Rock Outcrop, Bakeoven-
Lickskillet-Condon, and Wrentham-Lickskillet.   
 
Wato-Anders is very deep and moderately deep, well drained very fine sandy loam that 
formed in loess over basalt in a 12 to 13 inch precipitation zone; on mesas. This soil is 
found in the northwestern part of Sherman County. 
 
Walla Walla-Anderly soils are very deep to moderately deep, well drained silt loam that 
formed in loess over basalt in a 12 to 13 inch precipitation zone; on mesas. This soil is on 
mesas in the north central part of the county. 
 
Mikkalo-Ritzville soils are moderately deep and deep, well drained silt loam that formed 
in loess over basalt in a 9 to 11 inch precipitation zone; on mesas. These soils are located 
in the northeastern corner of the county, above the John Day River. 
 
Condon-Cantala soils are moderately deep and very deep, well drained silt loam that 
formed in loess over basalt in an 11 to 12 inch precipitation zone; on mesas and are found 
in the south-central part of the county. 
 
Lickskillet-Nansene soils are shallow and deep, well drained very stony loam and silt 
loam that formed in residuum derived from basalt and in loess over basalt in a 12 to 13 
inch precipitation zone; in canyons. These soils are adjacent to the Deschutes and John 
Day Rivers, in the northern part of the county. 
 
Wrentham-Lickskillet-Rock Outcrop is moderately deep and shallow, well drained silt 
loam and very stony loam that formed in loess over basalt and in residuum derived from 
basalt in an 11 to 12 inch precipitation zone; in canyons. This soil type is adjacent to the 
Deschutes and John Day Rivers, in the southern part of the county. 
 
Bakeoven-Lickskillet-Condon soils are very shallow to moderately deep very cobbly 
loams, very stony loams, and silt loams in a 10 to 14 inch precipitation range and are 
located in the southern portion of the Pine Hollow/Jackknife Watershed. 
 
Wrentham-Lickskillet soils are shallow and moderately deep silt loams and very stony 
loams, consist of steep to very steep soils on the sides of canyons on upland plateaus in a 
10 to 14 inch precipitation zone and are located in the canyons of the Wasco County 
portion of the Pine Hollow/Jackknife Watershed. 
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Fish and Wildlife 
The Sherman County Area Watersheds have a variety of fish and wildlife throughout the 
area. Several streams provide spawning and rearing habitat for summer steelhead. The 
three major rivers surrounding Sherman County also support Chinook Salmon and Bull 
trout. Other fish species include, dace, bridgelip sucker, bass, redside shiner, and northern 
squawfish. In addition, bald eagle, peregrine falcon, cougar, coyote, mule deer, elk, 
antelope, bighorn sheep, and upland game birds use the area. Listed species for the 
Sherman County area include bull trout (Columbia River population), steelhead (Middle 
Columbia River ESU, summer run), and the Canada lynx. Summer steelhead and red 
band trout are the same species, though use different life history strategies. Summer 
steelhead are anadromous and make the journey to the oceans and return to spawn while 
redband trout are resident fish that do no migrate. Redband trout are a large group of 
inland native rainbow trout endemic to basins of the Pacific Northwest east of the 
Cascade Mountains. They are often called desert trout because they show a greater 
tolerance for high water temperatures, low dissolved oxygen levels, and extremes in 
stream flows that frequently occur in desert climates. The lower Deschutes River 
drainage can produce large populations of wild redband trout, with the lower mainstem 
Deschutes River having the strongest population in Oregon. Several lower river 
tributaries also support redband trout populations. However, trout production capacity in 
many streams, such as Buck Hollow, is depressed due to degraded habitat, predation, and 
competition. 

Vegetation 
The vegetation of the uplands is a mosaic of grassland and big sagebrush (Artemisia 
tridentate) steppe which includes basin wildrye, bluebunch wheatgrass, Idaho fescue, 
needleandthread, Sandberg bluegrass, basin big sagebrush, and stiff sagebrush.  Juniper 
(Juniperus spp) occurs as either scattered trees or in some areas as the dominant 
vegetation, mainly in the Pine Hollow/Jackknife Watershed. Alder (Alnus spp) and 
willow (Saliz spp) are the primary riparian trees. Other species found primarily in the 
riparian areas include wild rose (Rosa spp), gooseberry or currant (Ribes spp) and other 
shrubs. 

Existing Local, State, and Federal Laws and Policies 
Endangered Species Act (ESA), 1973 
The United States fish and Wildlife Service (USFWS) and the National Oceanic and 
Atmospheric Administration (NOAA) Fisheries work together to administer the 
Endangered Species Act. USFWS has responsibility for plant, wildlife and freshwater 
fish species that warrant listing. NOAA Fisheries has responsibility for anadromous fish 
species warranting listing. Threatened and endangered plants and animals under the ESA 
are protected from being jeopardized by federal activities. In addition, the ESA includes 
the following provisions: restrictions on take and trafficking, requirements for 
responsible agencies to develop and implement recovery plans for listed species under 
U.S. jurisdiction, authorization to seek land purchases or exchanges for important habitat, 
and federal aid to state and commonwealth conservation departments with cooperative 
endangered species agreements. 
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Steelhead and bull trout are listed as threatened on the Endangered Species List in the 
Sherman County area. While salmon are not listed as threatened or endangered in this 
region of Oregon, the State of Oregon has adopted the “Oregon Plan” to ensure salmon 
and steelhead recovery and avoid the future possibility of listing. 
 
Bald eagles were previously listed as threatened but were recently delisted. The Canada 
lynx is listed as threatened for a small area in Sherman County along the Deschutes and 
John Day Rivers. 
 
Clean Water Act, 1972 
The Clean Water Act (CWA) is the cornerstone of surface water quality in the United 
States. The Act does not deal directly with ground water or with water quality issues.  
The statute employs a variety of regulatory and non-regulatory tools to sharply reduce 
pollutant discharges into waterways, finance municipal wastewater treatment facilities 
and manage polluted runoff. These tools are employed to achieve the broader goal of 
restoring and maintaining the chemical, physical and biological integrity of the nation’s 
waters so that they can support the protection and propagation of fish, shellfish, and 
wildlife and recreation on the water. 
 
The state of Oregon has a number of regulations in place to meet the requirements of the 
Clean Water Act. 
 

1. Senate Bill 1010: 
Senate Bill 1010, approved by the 1993 State Legislature, requires the Oregon 
Department of Agriculture (ODA) to help reduce water pollution from 
agricultural sources and to improve overall conditions in a watershed. The bill 
directs ODA to work with farmers and ranchers to develop overall Water Quality 
Management Plans for watershed listed on Oregon’s List of Water Quality 
Limited Streams (303(d) list). ODA has chosen to work with watershed councils 
and soil and water conservation districts to implement Senate Bill 1010. 

 
2. CWA Programs administered by the Oregon Department of Environmental 

Quality (ODEQ): 
a. Total Maximum Daily Loads: In the John Day Subbasin the federal Clean 

Water Act is implemented largely through the state’s preparation of water 
quality standard, Total Maximum Daily Loads (TMDLs) and TMDL 
implementation plans. The ODEQ is working with stakeholders to prepare 
numeric targets for maximum allowable levels of “pollutants” (TMDLs) in 
streams and rivers. These goals are posted on the ODEQ website. 

b. Water Quality Limited Streams (303(d) Lists): DEQ is required by the 
federal Clean Water Act to maintain a list of stream segments that do not 
meet water quality standards. The 303(d) list takes its name from the 
section of the Clean Water Act that makes the requirement. See Table 1 
below for 303(d) listed streams within the Sherman County Area 
Watersheds. DEQ also has water quality standards for stream flow and 
habitat. In the past, streams have been added to the 303(d) list for 
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modifications in natural stream flow and habitat. In 2002, private 
landowners, in cooperation with the Sherman County Watershed Council 
and Sherman County SWCD, were successful in persuading DEQ to 
remove Pine Hollow and Jackknife Creek from the 303(d) list for flow and 
habitat modifications.   

 
Table 1:  Sherman County Area Watershed 303(d) listed stream segments and water quality          
parameters of concern (ODEQ 2012). 
Water Body Name River Mile Parameter Beneficial Uses 
John Day River 0.4 to 182 Temperature Salmon and steelhead migration corridor 

John Day River 0 to 278.3 Biological 
Criteria Aquatic Life 

John Day River 0 to 154.6 Copper Aquatic Life & Human Health 

Deschutes River 0 to 46.4 pH 

Anadromous fish passage 
Resident fish and aquatic life 
Salmonid fish rearing  
Salmonid fish spawning  
Water contact recreation 

Deschutes River 0 to 46.4 Temperature 
Salmonid fish spawning  
Anadromous fish passage 
Salmonid fish rearing  

Grass Valley 
Canyon 0 to 39.8 Temperature Anadromous fish passage 

Salmonid fish rearing 

Hay Creek 0 to 24.8 Temperature Salmon and trout rearing and migration 
Thirtymile 0 to 39.4 Temperature Salmon and trout rearing and migration 

Buck Hollow 0 to 37.7 Temperature Anadromous fish passage 
Salmonid fish rearing  

Sixteen Canyon 0 to 3.7 Temperature Anadromous fish passage 
Salmonid fish rearing  

 
Migratory Bird Treaty Act, 1989 
The Migratory Bird Treaty Act is the domestic law that affirms, or implements, the 
United States’ commitment to four international conventions (with Canada, Japan, 
Mexico, and Russia) for the protection of a shared migratory bird resource. Each of the 
conventions protects selected species of birds that are common to both countries. The act 
decreed that all migratory birds and their parts (including eggs, nests, and feathers) are 
fully protected. 
 
Treaty with the Tribes of Middle Oregon, 1855 
Pine Hollow is located entirely on lands ceded to the United States Government by the 
Confederated Tribes of the Warm Springs Reservation in the Treaty of 1855. The Treaty 
mandates enough water quality and quantity to maintain the fishery resource. The Treaty 
also reserved the right to fish “at all…usual and accustomed stations, in common with 
citizens of the United States, and of erecting suitable houses for curing the same; also the 
privilege of hunting, gathering roots and berries, and pasturing their stock on unclaimed 
lands, in common with citizens, is secured to them.” The fish and wildlife resources of 
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the John Day are of great significance to the Tribes, who co-manage these resources with 
U.S. and Oregon governments. 

Chapter 3. Limiting Factors of the Watershed 
Limiting watershed factors in Sherman County include fish passage barriers, water 
temperature, sediment load, altered hydrology, riparian conditions, in stream habitat 
diversity, and channel stability and confinement. The primary limiting watershed factors 
are those that cascade down into the Deschutes, John Day, and Columbia Rivers that 
support major fisheries and additional species, including Bull Trout, fall and spring runs 
of Chinook Salmon, and Coho Salmon. These primary factors impacting watershed 
functioning below Sherman County include water quality, sediment load, and altered 
hydrology. Limiting factors are also significant for anadromous summer steelhead and 
resident redband trout. The councils identified limiting factors are similar to those in the 
Deschutes Subbasin Plan including, conversion of native upland vegetation, stream flow 
extremes, reduced water quality, loss of riparian and floodplain function, and loss of 
instream habitat diversity. 

Water Temperature 
Water temperature typically exceeds state water quality criteria during summer months 
for salmonid spawning. From January 1 - May 15 (trout and steelhead spawning period) 
water temperature should not exceed DEQ standard of 55.4°F. During summer and fall 
rearing and migration periods the water temperature should not exceed 64.4°F. Water 
temperatures above 70°F are lethal to fish, but non lethal temperatures are equally as 
harmful by reducing ability of fish to spawn and reduced survival rates for eggs and 
juvenile fish. Several streams in the watershed area are listed on the 303(d) list as not 
meeting state water quality standards for temperature including, Grass Valley Canyon, 
Hay Creek, Buck Hollow, and the John Day and Deschutes Rivers (Table 1). Since 1998 
the entire reach of Grass Valley Canyon has been included on the ODEQ’s 303(d) list for 
failure to meet the water quality standard for temperature. Temperature measurements 
taken by the Bureau of Land Management in 1994 at two separate locations showed 7 
day moving averages of 75.2°F and 73.4°F. The Sherman County Watershed Council has 
collected water temperature data within Big Pine Hollow and one of its major tributaries, 
Long Hollow. The water temperature dataset (1995-2006) was evaluated for maximum 
daily temperatures during the trout and steelhead rearing period. In 1997 water 
temperatures at Pine Hollow exceeded the DEQ’s standard of 64.4°F from approximately 
mid-July through mid-September. In 2004 and 2005 water temperatures in the Pine 
Hollow Watershed exceeded 60°F from the end of June through early October and stayed 
around 70°F during August (Fig. 6 & 7). Water temperatures show high temporal 
variability from year to year and within years, especially Bath Canyon during 2006 where 
temps were above 70°F in July, but stayed below 65°F for August and then up to 70°F in 
early October (Fig. 8). The Deschutes and Mack Canyon stayed above 60°F from July 
through September in both 2007 and 2008 (Fig. 9 & 10). The Deschutes Subbasin Plan 
identifies water temperature as a limiting factor, especially in Buck Hollow where 
summer water temperatures often exceeds 75 F, except for in areas where seeps or 
springs directly enter pools or create cool subsurface flow (Deschutes Subbasin Plan).  
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Figure 6. Average daily water temperature (°F) recorded hourly during 2004 from June 25 - December 
31 for Pine Hollow and Bath Canyon, both in the Pine Hollow / Jack Knife Watershed.  

Figure 7. Average daily water temperature (°F) recorded hourly during 2005 from January 1 - 
December 31 in Pine Hollow and Bath Canyon, both in the Pine Hollow / Jack Knife Watershed.  
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Figure 9. Daily water temperature (°F) during 2007 in Macks Canyon from March 15 - 
November 7 and the Lower Deschutes from August 7 to December 31.  

Figure 8. Average daily water temperature (°F) recorded hourly during 2006 from July 7 - 
October 13 for Bath Canyon in the Pine Hollow / Jack Knife Watershed with temps ranging 
from 45°F to 84°F with an average of 63°F.   
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Figure 10. Daily water temperature (°F) recorded in the Lower Deschutes in 2008 from 
January 1 through November 18.  

 

Sediment Load 
The delivery and movement of sediment and rock into stream channels is often the result 
of run off from sheet and rill erosion. Surface runoff occurs when rainfall rates exceed the 
capacity of soil and vegetation to infiltrate, intercept, and store water. Surface runoff can 
enhance peak flows, increase sedimentation of waterways, and impact water quality. In 
areas with high infiltration rates and a high capacity for storage, runoff is unlikely to take 
place unless the precipitation event is very severe. Changes in soil structure or vegetation 
can also affect the infiltration rate and alter runoff and erosion intensity. Sediment often 
contains organic material and nutrients that are also delivered into water ways from 
riparian and upland habitats. Excessive sediment in stream channels represents adverse 
impacts for fish habitat and agricultural productivity. Land management practices that 
protect, enhance, and restore healthy riparian areas will help control the erosion of 
sediment into streams. Riparian fencing, planting, instream bioengineering, and animal 
movement are ways of reducing sediment into streams, while maintaining livestock 
access to water, forage, and shelter. Erosion control structures can be created in uplands 
to store and slowly release storm run off. The John Day River Restoration Strategy 
identified altered sediment routing as affecting 100% of the stream reaches along Grass 
Valley Canyon and 32% of Pine Hollow.  

Altered Hydrology 
The Deschutes Subbasin Plan identified that seasonal extremes in stream flow limit 
juvenile fish rearing habitat. Peak flows are greater than they were historically during 
winter storm events and low flows during summer months are often lower. In some areas 
steelhead and trout migration is often blocked due to conversion of perennial streams to 
ephemeral. As of 2019 there are 200 water rights in Sherman county: 26 for storage, 84 
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for surface water, 90 for ground water. Irrigation occurs in limited areas in the county and 
has little influence on flow levels. Low flows are primarily the result of poor storage 
capacity in streams and channels, along with the dry summer climates. 
 
Extreme high flow events can have profound effects on watersheds, transporting and 
redistributing sediment and coarse material, changing channel locations, and modifying 
habitat. Heavy flows were recorded during the floods of 1894, 1955, and 1964 by a 
stream gauging station located at McDonald’s Ferry in the Lower John Day River (Fig. 
11). Recorded flood discharges (cfs) were 39,100; 24,900; and 42,800 for 1894, 1955, 
and 1964, respectfully. The 1964 Christmas flood is the highest recorded flood and was a 
rain-on-snow event. An intense thunderstorm in the summer of 1978 also produced flood 
flows with up to two inches of rain in two hours and generated flash floods in the valleys 
and canyons. A heavy rain-on-frozen-soil with snow event occurred in the winter of 2005 
and resulted in high flows and flooding of stream channels. Without stream flow data 
from the watershed assessment area, the extent and magnitude of the flooding in these 
events is unknown. Often increased sedimentation occurs when stream velocity increases 
and starts removing bank material. The John Day River Restoration Strategy identified 
altered hydrology as affecting 100% of the stream reaches along Grass Valley Canyon 
and 22% of Pine Hollow. The Deschutes Subbasin Plan also determined that habitat 
degradation in some small tributaries, such as low flow, temperature extremes and lack of 
cover negatively impact native fish production. Buck Hollow provides the primary 
spawning and rearing habitat for summer steelhead in the Deschutes Subbasin. 
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Figure 11. Peak Stream flow measured for Grass Valley Canyon from 1958-1979 located 
at Latitude 45°22'25", Longitude -120°46'27", north of Grass Valley, Oregon (USGS).  
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Fish Passage Barriers 
The primary fish passage barrier created in Sherman County is the result of low flows 
limiting fish access to higher reaches of tributaries as many streams are ephemeral and 
often water is present, but not under continuous flow. Irrigation is limited across the 
county and as a result few if any fish screening issues are present. One fish barrier of 
concern is at the mouth of Grass Valley Creek near the McDonald crossing along the 
John Day River. The mouth of Grass Valley Canyon was rerouted to accommodate 
agriculture irrigation and farming practices and over time the new channel has filled in 
with sediment is now creating a barrier for fish passage up Grass Valley. The John Day 
River Restoration Strategy identified degraded impaired fish passage as affecting 93% of 
the stream reaches along Grass Valley Canyon and 10% of Pine Hollow.  

Riparian Conditions 
Degraded riparian areas lack proper vegetation to adequately shade streams and stabilize 
banks. High water temperatures are the result of interception of solar radiation by water 
(temperature), vegetation, and land surfaces. The less vegetation present to intercept solar 
radiation the more is absorbed by the water. Degradation has occurred in riparian areas in 
the Buck Hollow watershed and other streams from overgrazing, wild fires, and flooding 
events. In 2018 multiple wildfires burned 53,130 acres in Sherman County, much of 
which was along the Deschutes River. Stream-adjacent roads also contribute sediment to 
channels, restrict channel migration, and limit the extent of riparian vegetation. The John 
Day River Restoration Strategy identified degraded riparian areas affecting 100% of the 
stream reaches along Grass Valley Canyon and 52% of Pine Hollow.  

In Stream Habitat Diversity 
Stream channels currently lack instream habitat complexity that was historically present. 
In the Sherman County Area Watershed large woody debris historically where not 
present in stream habitat as the majority of the area is too arid too support large tree 
growth. However, over time there has been a lack of pool habitat, which the Deschutes 
Subbasin Plan determined was limiting salmonid production. Large recent flood events in 
1964 and 1996 removed much of the cobble and boulders that used to be prevalent along 
creeks in Sherman County. Cobble and boulders are needed to create pool structures and 
microhabitats for fish to hide from predation, forage, and regulate temperature.  

Channel Stability and Confinement 
Buck Hollow, along with other creeks in the Sherman County Area Watershed have 
scoured laterally in areas to form broad and shallow channels. Often channels have little 
or no bank structure with limited stability. The Deschutes Subbasin Plan identified that 
wide and shallow stream channels with sparse riparian cover are prone to icing with the 
potential for fish loss during occasional periods of prolonged cold temperatures. Other 
waterbodies have similar issues with prolonged cold winter temps. The John Day River 
Restoration Strategy identified degraded channels affecting 100% of the stream reaches 
along Grass Valley Canyon and 52% of Pine Hollow. 
 
Stream channels have also been modified by human activities. In the Pine Hollow / 
Jackknife watersheds human activities that have affected channels are roads adjacent to 
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streams, stream crossings, and the natural gas pipeline that crosses the Pine Hollow 
watershed. These human features, along with high flows from flood events and sediment 
contributions from upland roads and crops interact to affect channel width and depth, 
sediment deposition, and riparian vegetation. Sediment from previous flood events 
continues to be transported down stream networks, resulting in deep deposits of fine 
sediment and bedload in the low gradient portions of stream channels. Deposition of 
material in these areas erodes banks, widens the channel, and creates subsurface water 
flows through the coarse substrate, all of which negatively affect fish habitat. In addition, 
streamside roads and crossings can increase flood effects due to soil compaction and 
routing of water and sediment into streams, resulting in channel modification. Stream 
segments that have been stabilized by rip rap or straightened for agricultural purposes 
usually increase stream velocities and must dissipate increased energy further 
downstream, leading to bank erosion and downcutting in areas below. See Table 1 for 
Restoration Priorities by geographic area from the John Day Subbasin Plan 2005. 
 
Table 1:  John Day Basin Restoration Priorities with lower numbers representing higher priority.  

Geographic Area Attribute Class Priority for Restoration 
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Chapter 4. Strategies to address Watershed Limiting Factors  

Upland Improvements for Cropland 
Cropland is the predominant use of land in the watershed with primarily wheat/fallow 
rotations. Agricultural operations can change the hydrology of a watershed, often 
resulting in increased erosion and sedimentation and flashier run-off precipitation. The 
primary focus of cropland management is on soil retention and improvement of the water 
holding capacity of croplands. During storm events, unprotected slopes can quickly erode 
and transport sediment into creeks and rivers, which results in water quality degradation. 
Working on a top down approach throughout the watershed, draws and slopes are 
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Figure 12. Terraces in Sherman County wheat fields holding sediment and storm runoff.    

systematically treated for erosion concerns with erosion control structures so downstream 
watershed resources and projects are kept intact. Terraces are embankments or ridges of 
earth constructed across a slope to retain runoff, which traps sediment, reduces erosion, 
and conserves soil moisture (Figure 12). From 2016-2018 OWEB small grants funded 
35,552 ft of terrace rebuild and 1,470 ft of new terrace. These structures reduce the length 

of the hill side slope that run off travels, therefore reducing sheet and rill erosion, 
preventing the formation of gullies. Level terraces are broad base terraces with gently 
sloping sides and a dish stopped channel along the upper side constructed to hold water. 
Gradient terraces are also used and similarly constructed, though run off is not stored, but 
rather carried down slope at a non-erosive velocity to stable outlets. Sediment delivery 
can also be effectively reduced with water and sediment control basins (WASCB). 
WASCBs are earthen dam structures that intercept and conduct surface run off at non-
erosive velocity to stable outlets. From 2016-2018 OWEB small grants funded 8 
WASCBs. A properly designed WASCB improves farming fields on steep slopes, 
reduces sediment erosion, controls runoff, and improves downstream water quality. It 
also reduces the amount of farmable soil that is eroded, while also controlling the source 
of the sediment in the uplands. Additional strategies used in the Sherman County Area 
Watersheds that address these concerns including residue management, filter strip 
installation, buffer strips, grassed waterway installation, and weed/brush management. 
Properly functioning uplands also promotes infiltration of precipitation.  
The Sherman County Area Watershed Council may advocate experimentation with 
management systems that either greatly increase residue over current levels, such as 
reduced tillage farming (Direct Seeding), or eliminate fallow fields altogether, such as 
annual cropping with various cover crops. The majority of Sherman County now uses 
direct seeding, where seeds are planted into undisturbed soil with minimal tillage. New 
technology has improved the efficiency of treating invasive plant species in crop fields, 
such as the WEEDit sprayer. The sprayer uses sensors to scan the soil surface for weeds 
and when detected applies herbicide out of a nozzle on only that particular weed. Rather 
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than continuously applying herbicides where chemical may not be needed, it allows for 
reduced chemical usage and increased precision in application. 
 
Conservation Reserve Program (CRP) is another management program through USDA 
that landowners have used for cropland to address soil, water, and related natural 
resource concerns on their lands in an environmentally beneficial and cost-effective 
manner. CRP is part of the USDA Food Security act of 1985 (Farm Bill) and was signed 
into law by President Ronald Regan as a voluntary, incentive based program designed to 
reduce soil erosion, improve water quality, and increase wildlife habitat nationwide. 
Marginal and/or highly erodible cropland is placed into permanent perennial cover and 
the landowner receives compensation via an annual rental payment. The program 
encourages farmers to convert highly erodible cropland or other environmentally 
sensitive acreage to vegetative cover, such as tame or native grasses, wildlife plantings, 
trees, filter strips, or riparian buffers. CRP is provided through Natural Resource 
Conservation Services (NRCS) and Farm Service Agency (FSA). Land enrolled in the 
CRP program is not allowed to be grazed. During periodic signups, farmers bid fields of 
various sizes into the program. The federal government then makes decisions based on 
cost-effectiveness of the parcel for environmental benefits achieved. Thus, a parcel of 
land near a stream is more likely to be accepted than one far from any stream. CRP is 
also offered under a continuous sign up and is aimed more directly at lands affecting 
water quality. Grassed waterways, filter strips, and riparian buffer strips are placed into 
CRP, rather than an entire field. If the specifications of these practice are followed, the 
land is automatically accepted at the maximum rental rate plus a 5% incentive payment.  
This program addresses draws and waterways very effectively, but it is less effective in 
addressing hillsides. While filter strips can be put into continuous CRP, these wide grass 
strips alter field management and thus may, in some cases, be less desirable than terraces.  
Some operators are considering the use of this program to remove sensitive lands from 
production. 
 
Currently USDA is reducing CRP acreage and rental rates as USDA shifts funding to 
other priorities. Over the next 5 years roughly 41,000 acres of CRP will expire in 
Sherman County. However, NRCS will have funding available to help landowners graze 
or farm expired CRP through the Columbia Plateau Grassland Enhancement and 
Restoration Conservation Implementation Strategy, through the Environmental Quality 
Incentives Program (EQIP). EQIP targets funds toward geographic priority areas with 
high levels of landowner participation and similar resource concerns. It requires a high 
level of coordinated planning from each participating landowner. A certain amount of 
funds can be used outside geographic priority areas to address conservation issues of 
concern. This Conservation Implementation Strategy will address the lack of quality 
upland wildlife habitat in degraded expired CRP fields through a variety of practices to 
improve food, water, and cover for wildlife species such as mule deer, ring-neck 
pheasants, Ferruginous and Swainson’s Hawks, Loggerhead Shrikes, Grasshopper 
Sparrows, and White-tailed Jackrabbits. In addition, degraded plant condition and 
livestock limitations will be improved by assisting with the infrastructure and training 
necessary to graze fields to enhance vegetative growth and diversity. 
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Figure 13. Spring Development in Sherman County: A) Spring before development B) 
Spring after development, note source is fenced off to exclude livestock C) Livestock are 
watered in troughs near the source of the spring through which spring continues to flow out 
of and continue down the watershed.  

A B 

C 

Figure 13. Spring Development in Sherman County: A) Spring before development;   
B) Spring after development, note source is fenced off to exclude livestock; 
C) Livestock are watered in troughs near the source of the spring through which spring 
continues to flow out of and continue down the watershed.   

Upland Improvements for Grazing Lands 
Grazing lands make up a big part of Sherman County, covering 201,015 acres. Where 
pastures directly impact a river, grazing is limited to winter use. Grazing management 
plans will be targeted to improve the ecological condition of the plant community, both 
within riparian zones and in uplands. Ranchers can more intensively and precisely 
manage grazing using rotational grazing management. Larger pastures can often be split 
into smaller additional pastures that livestock can be rotated through. Where the potential 
for improvements exits, ranch operators will be encouraged to manage riparian areas 
separately from upland areas, and to improve grazing systems in both the riparian zones 
and the uplands. Pasture and range seeding is one option to improve forage for livestock 
and wildlife, from 2016-2018 269 acres of pasture has been seeded with OWEB small 
grants. NRCS will provide technical assistance to develop grazing systems which are 
compatible with the goals of the Watershed Council. Fencing off sensitive riparian areas 
and using off stream watering sources are the primary tools. From 2016-2018 OWEB 
small grants funded 21,530 ft of livestock fencing.   
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Figure 15. Acres of noxious weeds in Lower Grass Valley Canyon found during 2017 
and 2018, acres treated in 2018 shown on right.  

Spring developments have been successful across the Sherman County Area Watershed 
by making water more readily available in the arid landscape for wildlife and livestock 
and improving existing water sources (Fig. 13). Spring developments improve water 
quality by cycling water through troughs so that livestock are not trampling and 
defecating directly into the available surface water. From 2016-2018 OWEB small grants 
funded 3 spring developments.  
 
Vegetation improvements in the uplands will restore flows and reduce sedimentation and 
run off. Currently, the Natural Resource Conservation Service is beginning to implement 
a Conservation Implementation Strategy through the EQIP program in the Pine Hollow / 
Jack Knife Watershed focusing on Juniper Removal. Phase I and II Juniper will be 
removed to increase production on rangeland and increase available water for livestock 
and wildlife. Thirty percent of the acres (45,000) in the watershed have juniper 
encroachment and the goal is to treat 50% of these acres within 5 years. The primary 

conservation practices planned are brush management, cross fence, spring development, 
watering facility, livestock pipeline, prescribed grazing, range seeding, and continual 
monitoring to evaluate the re-growth in the treated areas. The timeframe for this project is 
five years. The first two years will focus on Phase I and II juniper removal combined 
with restoration and management practices as needed. The last three years will add in 
Phase III juniper removal and include restoration projects where ground is disturbed (haul 
roads, piling areas, etc.). The implementation efforts will be coordinated and managed as 
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a team effort with the Natural Resources Conservation Service, Sherman County Area 
Watershed Council, and the Sherman County Soil and Water Conservation District. 
 
In addition, the Watershed Council is working with the Sherman County Weed District to 
survey and treat noxious weeds in upland areas. Currently, our focus is on the Lower 
Grass Valley Canyon. Surveys were completed during 2017 and 2018 with a large grant 
through OWEB. Riparian areas and rangeland uplands were surveyed across 9,370 acres 
of private ownership not enrolled in CRP or CREP, along with small parcels of BLM. 
Surveys found eight different state listed noxious weeds covering 370 acres (Fig. 15), of 
which 22.75 acres were treated with herbicide in 2018. In 2019 the Watershed Council 
received grant funding from the Oregon State Weed Board to use integrated pest 
management to treat an additional 215 acres within Lower Grass Valley Canyon.  

Flow Restoration 
Low flows can limit the extent of steelhead and redband trout habitat and contribute to 
high water temperatures, poor fish passage, and reduced water quality. The flow 
restoration strategy is used in the Sherman County Area Watersheds to implement water 
and sediment control basins where spring runoff can be slowed and safely released.  
Efforts to improve hydrological connectivity between springs and streams increase 
instream flow during low flow periods. These strategies directly address the objectives of 
enhancing base flows and restoring the watershed’s natural hydrograph. Increased flow 
may also accelerate growth of riparian vegetation, deepen streams, facilitate fish passage 
through shallow reaches, and reduce temperature. 

Riparian Habitat Improvements 
Riparian habitat improvement strategies include careful grazing management to ensure 
that riparian values are protected. Tools that have been put into practice in Sherman 
County Area Watersheds to help facilitate effective management of domestic livestock in 
and near riparian areas include fencing, development of off-stream water sources, and 
pasture rotation. The primary focus of grazing systems within the riparian area will be to 
manage livestock utilization timing and duration to the extent that vegetative recovery 
will occur. This will have a direct and relatively rapid impact on riparian condition.  
Increased vegetation within the riparian area will stabilize the banks of the stream and 
improve the water holding capacity of the stream system, thus reducing streambank and 
floodplain erosion and sedimentation. In addition, noxious weed control will continue in 
key riparian areas as several noxious weeds have been recently surveyed along the Lower 
Grass Valley Canyon. 
 
Practices that increase vegetation and provide habitat elements for fish and wildlife 
generally benefit stream function by adding roughness to channels, slowing flows, and 
filtering sediment. Practices that build stream banks and narrow stream channels will 
reduce water surface area to solar radiation and high ambient air temperatures. In these 
watersheds, riparian vegetation along streams plays a large role in providing bank 
stability and controlling erosion by providing soil structure and cover. In addition to the 
CRP program, there is the Conservation Reserve Enhancement Program (CREP), that 
improves on the continuous CRP program by adding additional cost-share and rental 
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payments from the State of Oregon to improve riparian areas. Riparian areas along 
agricultural lands are set aside in 10 to 15 year contracts in which trees and shrubs are 
established, along with livestock fencing and water facilities. As of 2017 there were 95 
cumulative contracts in Sherman County covering 5,387.75 acres, the 2nd greatest acreage 
in the state.  

Barriers to Fish Movement 
The majority of streams in Sherman County do not contain barriers to fish movement, 
though low stream flows in winter can lead to freezing and impeding fish movement. 
Similarly, many ephemeral streams have limited temporal windows during which fish 
movement can occur. The Grass Valley Canyon watershed contains a fish barrier where 
Grass Valley Creek joins the John Day River. At one point the stream was diverted and 
this diversion ditch has silted in over time. The Watershed Council will continue to work 
on resolving this issue 

Protection of Existing Habitat 
Protecting existing high quality habitat areas from deleterious changes is an essential part 
of maintaining and improving habitat/water quality in the watersheds. In addition, efforts 
will continue to restore damages caused by previous flooding events. The Christmas 
flood of 1964 and in February of 1996 caused extensive deposition of eroded materials 
throughout Sherman County. Smaller subsequent floods have continued to move debris 
and sediments, scouring creek banks. Several large wildfires occurred in Sherman County 
in the late summer of 2018 consuming 53,130 acres of dryland wheat crops and 
rangeland. There are also concerns over degraded ungulate winter range habitat for 
bighorn sheep and mule deer.  
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Chapter 5. Watershed Council Goals 
The Council will work to reduce soil erosion and flood damage and to improve water 
quality in the area’s streams. In addition, the Council will conduct monitoring to evaluate 
water quality and overall watershed health. The Council will further work to improve 
upland range condition for the benefit of both wildlife and livestock by controlling 
noxious weeds and Juniper encroachment, cross fencing, pasture and range seeding, and 
spring developments. The Council will develop a Watershed Action Plan, seek funding to 
implement the Plan, and will monitor the implementation of the Plan. In developing and 
implementing the Plan, the Council will seek support and cooperation from the Sherman 
County Court, the Sherman County Soil and Water Conservation District, and other 
interested agencies and individuals. 
 
Short-term Goals 

• Identify and address key resource concerns within the watershed 
• Monitor and evaluate watershed conditions through tracking water temperature, 

flow monitoring, and documenting changes in riparian and upland conditions with 
photo points over time 

• Coordinate activities with government agencies and other organizations 
• Track watershed projects and activities and report progress to the Council, 

landowners, other stakeholders, and public 
• Promote public awareness about watershed science and key resource issues 

 
Long-term Goals 

• Improve spawning and rearing habitat for steelhead and native fish 
• Alter the hydrologic curve by decreasing high peak flows and increasing stream 

flows during low flow events  
• Reduce soil erosion throughout the watershed 
• Mitigate the effect of human activities and farming on water quality in the 

Columbia River, Deschutes River, John Day River and their tributaries 
• Encourage experimentation with new weed control and direct seed technologies  
• Improve range quality for domestic livestock and upland wildlife 
• Reduce acreage left bare of stubble during winter and early spring 
• Ensure economic viability of farms and ranches 
• Monitor effects of actions and provide information on similar efforts 
• Improve livestock distribution 
• Remove barriers to fish movement where feasible 

Actions to Meet Watershed Council’s Goals 
The Sherman County Area Watershed Council stresses the importance of reducing soil 
erosion and flood damage to improve water quality and upland range condition. The 
Council believes these important factors can be obtained by promoting voluntary 
conservation actions by landowners, community participation, and public education.  
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Goal 1:  Identify and address key resource concerns within the watershed 
Many of the limiting factors that need to be addressed will require a significant amount of 
partnering and cooperation between the Watershed Council, Sherman SWCD, 
landowners, and others to develop a meaningful and strategic approach to address these 
concerns. The following objectives will help address these limiting factors: 

1a. Reduce runoff and erosion from cropland. Implement conservation techniques 
to reduce cropland erosion on all farms in the watershed to “T”, the soil loss 
tolerance established by NRCS. 

1b. Reduce brush and weed encroachment. Implement noxious weed control using 
integrated pest management across watersheds and work with the Sherman 
County Weed District. 

1c. Reduce peak flows and increase summer base flows. Repair hydrology through 
erosion control structures that slowly release storm runoff and improve stream 
channels and riparian conditions. 

1d. Restore and enhance riparian vegetation. Increase the percentage of stream 
surface shaded at midday during summer. 90% of currently degraded stream 
banks should be vegetated with appropriate materials. Lack of adequate riparian 
vegetation contributes to stream bank erosion, channel degradation, and high 
water temperatures. Control riparian grazing on all land owned by participating 
individuals and organizations through changing timing and intensity of use, along 
with fencing to remove livestock from sensitive areas. In combination with lack 
of upland water sources, degradation of upland areas causes concentration of 
grazing pressure in riparian zones. Cross-fencing pastures and providing upland 
water sources, as well as reseeding and brush control will improve habitat. 

1e. Reduce high water temperatures. Lower high summer water temperatures to 
64°F or below. Stream temperatures above 73°F are lethal to steelhead smolts, 
and temperatures approaching this cause stress which can lower smolt’s survival.  
Low stream flows, lack of shade, and shallow, degraded stream channels all 
contribute to high summer water temperatures. 

1f. Eliminate barriers to fish passage. Shallow degraded channels and isolated 
pools prevent entrance of adult fish into streams, as well as preventing smolts 
from beginning their downstream migration, except during flood stage. In 
addition, pools which would otherwise be suitable for spawning become isolated 
and stagnant, raising temperature and lowering dissolved oxygen. Good spawning 
habitat requires a stream with one main channel, deep enough for unrestricted 
flow, with a gravel bottom in which steelhead will lay their eggs.   

1g. Reduce stream bank erosion and manage sedimentation. Stream bank erosion 
leads to wide, shallow channels without adequate vegetation. Severe runoff events 
in 1964, 1966, 1978, and 1996 scoured the riparian zones and left extensive 
sections of broad, rubble-strewn streambed, devoid of any clear channel or pools.  
Mitigation of flood danger, tree planting in critical areas, and limited use of 
bioengineering techniques will achieve this objective. 

1h. Maximize the amount of rearing and holding habitat available. Ideally, 40% 
of the main channel should be calm pools, with riffles in between. The best egg 
laying habitat occurs just downstream from the pools, where clean gravel 
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accumulates and oxygenated water runs through the gravel. The low number of 
pools and their isolation limits the amount of rearing habitat available. In addition, 
flood events have removed cobbles and large rocks that previously created habitat 
diversity. 

Goal 2: Monitor and evaluate watershed conditions 
There are numerous factors that can affect water quality in a watershed both spatially and 
temporally. These factors need to be determined in order to develop a thorough 
understanding of healthy stream ecosystems. Water quality monitoring identifies if 
waters are meeting designated water quality criteria, evaluates trends, and determines if 
adverse impacts have occurred. The goal is to develop a program that will allow water 
quality of the watershed to be quantitatively evaluated. Specific Goals are as follows: 

2a. Identify important lands and habitat for protection with voluntary 
landowner cooperation.  

2b. Monitor water quality parameters. Water quality monitoring is critical to 
understanding the processes active in a watershed that have a direct impact on the 
quality of water. A water quality program must take into account spatial scales, 
temporal scales, sampling density, short-term variability, seasonal variations, and 
must produce adequate data to effectively assess long-term trends. Data collected 
through a well designed and implemented monitoring program provides the basis 
for developing restoration plans and for determining the effectiveness of 
implemented restoration. 

2c. Monitor riparian and upland conditions. Successful conservation work is 
indicated by the absence of rills, gullies and damaged structures. Photo points will 
be maintained at projects funded with cost-share, as well as at certain sites in the 
watershed. The data gathered from projects will be entered into an interactive 
environmental database that is coupled with GIS capabilities. Over the long term, 
proper watershed function will be indicated by vigorous riparian vegetation along 
perennial portions of the streams.  

2d. Identify information gaps through collaboration with other agencies and 
landowner feedback.  

Goal 3:  Coordinate activities and funding with government agencies and other 
organizations 
The Sherman County Area Watershed Council will work with the Sherman County Soil 
and Water Conservation District, surrounding Soil and Water Conservation Districts, and 
the USDA Natural Resources Conservation Service (NRCS), as well as Sherman County, 
neighboring counties, and other land management agencies to ensure coordination of 
efforts in the watershed and the county. NRCS will provide technical services in design 
and planning.  Sherman SWCD will provide coordination, assist in grant applications, 
and serve as fiscal agent for the Council. The strengths and weaknesses of various 
potential funding sources are described below.  

3a. Coordinate a watershed wide comprehensive assessment. This is a high 
priority project as a watershed assessment has not been completed since Pine 
Hollow / Jack Knife in 2012. These assessments are vital to understanding current 
trends and needs of the watershed. 
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3b.  Coordinate watershed fish surveys. The council will work more actively with 
stream and fish surveys completed by Oregon Department of Fish and Wildlife. 
Previous surveys have included Buck Hollow in the spring of 1961 where 144 
reeds were counted in the summer steelhead run. In January of 2000 Jones 
Canyon was surveyed for Redband trout. In addition, Grass Valley Creek - Hay 
Canyon was surveyed in March of 2018 along a 2 miles section for the summer 
steelhead run.  

3c. Seek funding to implement habitat/water quality improvement projects. The 
following funding sources will be used by the council, along with actively seeking 
additional funding pools. The Oregon Watershed Enhancement Board (OWEB) 
focuses on projects that approach natural resources management from a whole-
watershed perspective. OWEB encourages projects that foster interagency 
cooperation, include other sources of funding, provide for local stakeholder 
involvement, include youth and volunteers, and promote learning about watershed 
concepts. There are four general categories of projects eligible for OWEB 
funding: 
1. On-the-ground watershed management (restoration and acquisition) 
2. Assessment and/or monitoring of natural resource conditions 
3. Opportunities for learning about watershed concepts (education/outreach) 
4. Watershed council support 
The OWEB Small Grant Program responds to a need for local decision-making 
about watershed restoration opportunities on a shorter timeframe than is available 
under OWEB’s regular grant program. A "small grant" is classified as a grant 
awarded for an eligible watershed restoration project for up to 75% of the project 
cost, with OWEB covering costs up to but not exceeding $15,000. If OWEB 
funds requested are below $10,000 the required match is 25%, however if funds 
requested exceed $10,000 the required match is 50%. Projects eligible for funding 
are agricultural and/or range projects which address sheet, rill and gully erosion. 
Grant applications are reviewed on an annual basis with funding being available 
in July. OWEB also provides large grants to fund similar projects. Oregon State 
Department of Environmental Quality also provides funding for education and 
outreach. 

3d. Coordinate weed assessment and eradication with landowners, Sherman 
County SWCD, and other agencies. Currently, the watershed council has 
acquired funds through the Oregon State Weed Board (OSWB) to treat noxious 
weeds in the Lower Grass Valley Canyon. OSWB is funded through the Oregon 
Lottery to fund and administer management of state listed noxious weed projects 
in partnership with OWEB. These funds assist with noxious weed control that 
improves Fish and wildlife habitat, watershed functions, native salmonid 
populations, and water quality. OSWB grants focused on using integrated pest 
control using biological control agents, herbicide, mechanical, and manual control 
strategies.  
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Goal 4:  Track watershed projects and activities and report progress 
4a. Report Action Plan implementation and monitoring results to watershed 

residents, Council, and other stakeholders. The amount of flooding, soil 
erosion, sedimentation into nearby rivers, etc. depends on how well the 
habitat/water quality management practices discussed in the Plan are implemented 
and on the severity of the weather event. The success of the Plan can be 
determined by evaluating this relationship. By tracking watershed projects and 
activities, the council will be prepared to address the areas of priority concern 
throughout the watershed. Implementation and monitoring results from projects 
will be reported to watershed residents, council, and local officials. It is the 
council’s goal to provide opportunities for participation in watershed projects 
thereby increasing stakeholders’ awareness of, and involvement in the watershed 
projects in the Sherman County Area Watersheds.   

4b. Keep a comprehensive GIS geodatabase outlining completed and planned 
projects in the watersheds. A comprehensive GIS geodatabase outlining 
completed and planned projects in the watershed has been created and will 
continue to be updated to aid in the tracking and reporting of watershed projects.  

Goal 5:  Promote public awareness about watershed science and key resource issues 
Developing a strong education program is essential to conveying the concept of the 
“watershed approach.”  This is particularly true in grade school through high school age 
children.  Hands-on outdoor learning is an extremely successful method of teaching.  
Education about the watershed in which they live will instill ownership in the concepts 
and processes taking place within their community.  Education of youth will also provide 
a mechanism to bring teachers, parents, students, and the Sherman County Area 
Watershed Council together in a pro-active environment. 

5a. Promote/encourage conservation tools for landowners. The council will 
continue to work with partners and landowners to develop new tools and 
encourage the use of already well established tools, such as direct seeding.  

5b. Encourage public involvement in Council activities. Outreach also needs to be 
extended to the general community. A strong effort needs to be made to educate 
the general public about the importance of the “watershed approach” and how it 
can benefit them to be aware and participate in efforts made by the Council and 
other stakeholders. This can be accomplished by: 1) Sponsoring and presenting 
workshops related to specific watershed issues, 2) Developing strong relationships 
with local businesses and municipalities, and 3) Encouraging participation in 
watershed functions by local communities.  

5c. Develop restoration projects with residents. The council will continue to look 
for opportunities to work Sherman County Residents and improve urban areas in 
the small towns across Sherman County Watersheds.  

5d. Education of youth in the community about resource management and 
agriculture. Instruct students on how to conduct water quality monitoring in the 
watershed and provide opportunities for involvement in the field with staff. Talk 
with students about agriculture, watershed health, and how the council is actively 
improving the sustainability of natural resources and agriculture. The council will 
continue to coordinate the Salmon and Trout Education Program.   
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