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INTRODUCTION
When it comes to natural resource issues, there has been a lot of conflict and
misunderstanding in the Upper Klamath Basin. Some people say the water is dirty,
and others say it’s not. Some say the fish are going extinct, and others say there are
more now than there ever were before. Some say the wetlands are mostly gone, others
don’t agree. And the list goes on. Despite these disagreements, there has been progress
in addressing natural resource concerns, but people on all sides of the issue feel
uncertain about the future.
The reason for this Upper Sprague & Sycan Watershed Action Plan is to help us all
move past this situation. In the summer of 2007 the Upper Sprague & Sycan
Watershed Assessment was finalized, with input from many partners, which helped
us get a handle on all the existing data and information about the sub-basin. It also got
us out on the landscape itself, talking to each other about the realities of land use and
habitat, and cross-referencing the conclusions of the scientists with what we saw at
specific sites within the watershed. The Watershed Assessment gave us a good sense
of current watershed conditions. It also helped us understand where conditions may
not be up to potential. Finally, it helped us understand what we really don’t know
about the watershed, and gave us some good questions to ask, questions we need
answered before we draw any conclusions about what we should or shouldn’t do on
the ground.
The Upper Sprague & Sycan Watershed Action Plan is the tool that will help us turn
the information in the Watershed Assessment into real accomplishments in actual
places on the landscape. First, the analysis contained in the Upper Sprague & Sycan
Watershed Assessment is summarized. Second, major restoration projects and other
accomplishments are described. Third, general watershed improvement strategies for
future action are listed and prioritized. And finally, based on these prioritized
strategies, site-specific, on-the-ground watershed improvement and research projects
are listed.
This Action Plan is a working document, and if everything goes right, will need to be
updated before long, because we will have done the research, restoration and
stewardship projects it describes, and will have discovered other projects and
strategies to implement for the benefit of the people and the resources of the Upper
Sprague & Sycan Watershed.
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BACKGROUND
General Action Plan Goals
1) Identify Restoration Strategies that provide the most benefit for the resource and
landowners.
2) Identify Restoration Projects that provide the most benefit for the resource and
landowners.
3) Coordinate further investigation or data collection as necessary to monitor trends
and fill information gaps.
4) Document actions taken to improve watershed conditions, and monitor the short
and long term effects of those actions.
5) Preserve and promote economically and ecologically sustainable agriculture and
natural resource use.
SUMMARY OF THE UPPER SPRAGUE & SYCAN WATERSHED
ASSESSMENT
Throughout this document certain principles have been emphasized, principles that
have emerged from the watershed assessment process itself.
These include:
• The conviction that scientific understanding must be joined with social and
economic understanding to produce lasting solutions that have solid community
support.
• The insight that overall watershed condition and function -- in both riparian areas
and in the uplands -- are the result of dynamic interactions between soil, water, and
vegetation.
• The importance of basing restoration, management planning, and even regulatory
actions on site-specific analysis, rather than just on generalized judgments about
conditions at the watershed scale.
• The importance of focusing on “trend over time,” which allows resource managers
to determine whether fundamental processes are in place that will produce a stable -but dynamic -- landscape over the long term.
Although changes from pre-settlement condition have clearly occurred, the challenge
for us is to try to determine whether, and to what extent, watershed function has been
compromised. Return to pre-settlement condition is not necessarily possible, or even
desirable. Ultimately, the goals of future natural resource management actions and
watershed restoration should focus on improving and restoring stable but dynamic
function to the extent that is practical.
GENERAL GEOGRAPHIC CHARACTERISTICS
The Upper Sprague and Sycan River subbasins cover 1,126 square miles, and drain a
varied landscape, from steep-sloped, highly-dissected headwaters to low-gradient
floodplains. Within the assessment area lays a variety of aquatic features including
perennial, intermittent, and ephemeral streams, constructed ditches, lakes, and
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marshes. Only 27 percent of the streams in the subbasin are perennial. Most streams
are intermittent or ephemeral. The major streams within the watershed flow
generally from east to west, from headwaters along Winter Ridge and Gearhart
Mountain to the broad valley of the Sprague River near Bly and Beatty. Elevations
within the watershed range from 4,304 feet at the confluence of the Sprague and
Sycan rivers west of Beatty to approximately 6,700 feet along Winter Ridge.
Average annual precipitation ranges from 10 to 15 inches in the valleys, 16 to 25 inches
in nearby hills, and 30 to 40 inches at higher elevation. About 44 percent of the
precipitation in the survey area occurs in winter. Snowfall accounts for 30 percent of
the annual precipitation in the valleys and as much as 50 percent in the mountains.
Prior to settlement by European Americans in the late 19th century, human activity in
the Upper Sprague and Sycan watersheds consisted primarily of seasonal subsistence
hunting and gathering by Native Americans. Native Americans may have used fire
intentionally to encourage certain types of flora and fauna they considered desirable.
Suppression of fire in the late 19th and early 20th centuries had a significant effect on
the flora, fauna, and hydrology of the assessment area.
In the late 19th century, the nature of human dependence upon the area’s natural
resources began to change. The Bureau of Indian Affairs promoted intensive livestock
grazing – including horses, mules, sheep and cattle – as early as the 1870s. About the
same time, European settlers began to arrive in greater numbers, establishing
livestock and hay operations in and around the town of Bly, and grazing the uplands,
which were then public domain. Many of the negative effects on riparian vegetation
and stream channel function can be traced to this relatively brief period of
uncontrolled use.
GEOLOGIC PROCESSES
Although erosion is a natural process, an increase in the amount of erosion due to
human activities can compromise stream function because an abundance of fine
sediment can fill the spaces in streambed gravel and reduce the habitat quality for
fish. Soils within the assessment area are typically high in phosphorous. Stream bank
erosion is an important concern in some areas within the Upper Sprague River
subbasin, due in part to concerns about phosphorous loading in downstream habitats.
There appears to be little active bank erosion within the Sprague River above Beatty
and North Fork Sprague watersheds, but available data are limited. Bank erosion
appears to be extensive in the South Fork Sprague and Sycan Marsh watersheds.
Many reaches were experiencing bank erosion along half or more of the surveyed
reach.
Roads are another potential source of excessive sedimentation. There are 3,500 miles
of roads in the Upper Sprague River subbasin, at an average road density of three
miles of road per square mile. Approximately 22 percent of the stream miles in the
Upper Sprague River subbasin are within 200 feet of a road.
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HYDROLOGY AND WATER USE
The available data indicate that changes in vegetation and soil conditions in the
Upper Sprague and Sycan watersheds– including forest structure, the prevalence of
fire, riparian vegetation conditions, and juniper ecology – have reduced the capacity
for the watershed to retain and safely release available precipitation.
Water is currently withdrawn from both the Upper Sprague and the Sycan rivers for
a variety of beneficial uses. Water is used for crops or forage for livestock and for
domestic use. Most diversions are for irrigation. It is difficult to establish the precise
effect of diversions on stream flow because of the return and reuse of tail-water, and
the complicated interaction of groundwater and surface water.
In the Sycan Marsh, channeling and diking may have altered fundamental aspects of
the hydrology in the upper reaches of the subbasin to such a degree that completely
halting consumptive water use might not result in a return to natural flow conditions.
Where favorable permeable zones for fracture are intersected by streams,
groundwater is discharged by large springs. Discharge is widespread in the prominent
marshes such as Sycan Marsh and the marsh reaches of the Sprague River valley.
There are some data suggesting that development of irrigation wells to substandard
specifications may be negatively affecting flow from springs (Bruce Topham, pers.
comm.). In some cases, groundwater pumped for irrigation may supplement surface
flows.
TERRESTRIAL VEGETATION
Historically, the forested areas were characterized by open stands of large ponderosa
pine. At the time of European settlement, the Upper Sprague River subbasin
landscape contained only minor components of lodgepole pine, mixed conifer, and
true fir forests. Western junipers were most common on pumice sands and areas of
rock outcrops.
With the arrival of the railroad in the late 1920s, large-scale logging became feasible in
the assessment area, and continued through the 1970s, resulting in substantial changes
in the forested uplands. Early tree harvesting greatly reduced the volume of ponderosa
pine saw timber in the assessment area. In some cases, logged areas were left
unmanaged, resulting in shrub-dominated plant communities, or dense stands of
smaller diameter trees. In later years, private-sector foresters paid particular attention
to the restoration and protection of riparian areas, resulting in improved highelevation riparian landscapes in some areas.
As a result of tree harvesting and a dramatically altered fire regime, climax species
such as white fir and grand fir were able to grow to much greater densities, compared
to pre-settlement conditions. Stream function has been affected because of the
reduction in the availability of large wood. Fire suppression also led to increased fuel
loadings and more widespread mixed species (ponderosa pine dominant) stands.
Although data from other regions indicate that changes in stand composition and
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structure increase susceptibility to insect outbreak, historical records have shown that
severe insect outbreaks occurred before significant timber harvest began. Throughout
the 20th century, the range and density of juniper increased dramatically, due to fire
suppression and reduction in fine fuels.
Site-specific assessments of the uplands by the Working Landscapes Alliance
indicated opportunities for land managers who may not have streams or wetlands to
contribute to the overall functionality of the watershed. Juniper dominated sites that
were assessed were found to be functioning-at-risk or non-functioning hydrologically.
The loss of hydrologic function has resulted in losses in plant vigor and productivity
and in plant community diversity.
RIPARIAN AREAS
The straightening and diking of significant reaches of the Sprague River and some of
its tributaries constituted substantial modifications to riparian and wetland areas.
Removal of native riparian vegetation increased bank erosion. These actions reduced
or eliminated the ability of certain key stream segments to dissipate the high energies
of peak flows by spreading these flows out over a floodplain, or by accessing
secondary high flow channels. These actions also reduced the viability of in-stream
fish habitat by simplifying streambed topography and flow dynamics.
The data gathered for the watershed as a whole has indicated some general changes in
riparian condition, including erosion of channels both outward and downward, local
lowering of the water table, disconnection of stream channels from their floodplains,
shifts in vegetation communities, and changes in certain key fish habitat features.
As a result of the involvement of the National Riparian Service Team (NRST) and
the Working Landscapes Alliance (WLA), considerable attention was devoted to
riparian areas during this assessment. The involvement of the NRST and the WLA
has allowed us to supplement the large-scale data in this assessment with information
gathered during specific site visits on public and private lands.
Some key findings emerged from specific site assessments conducted during the 2005
field season. First, there was wide variability with regard to conditions and function
across the watershed, and even within a particular site. Second, there was evidence at
most sites that major changes had taken place in the early part of the last century, and
that the sites have been on a gradual upward trend since that early disturbance. Third,
there was clear evidence at each site of the potential for substantial and rapid recovery
of vegetation conditions with relatively minor shifts in management. And finally, it
gradually became clear over the course of the field season that in riparian areas where
vegetation conditions and hydrologic function had declined, forage production for
livestock had also declined. This was considered to be of critical importance, because
strategies could be developed that would simultaneously contribute to the
functionality of the riparian area, as well as to the economic viability of the
agricultural operation.
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WETLANDS
According to available data, wetlands cover about 60,485 acres (9.5 percent) of the
Upper Sprague River subbasin. The largest amount of wetland area is located in the
Sycan Marsh watershed, which contains 27,349 acres of wetland, and in the Sprague
River above Beatty watershed, with 11,000 acres.
Wetland conditions have changed since pre-settlement times as a result of draining,
diking, grazing, forestry, and irrigation. Former willow and woody vegetation has
been replaced in many lowland areas by wetland/sedge/wet pasture and
meadow/grass/pasture vegetation types. In the higher elevation areas, landscape
changes have lowered the water table and enabled encroachment of forests into
meadow areas.
The engineered flood control projects implemented by the US Army Corps of
Engineers during the 1950s caused significant changes in wetlands in the assessment
area. In particular, the South Fork of the Sprague River was diked, straightened, and
isolated from its floodplain. These manipulations occurred for most of the reach from
Fishhole Creek to the confluence with the North Fork. As part of this same effort,
wetland and riparian vegetation– including native willows, sedges and rushes – were
removed.
CHANNEL CHARACTERISTICS
Channel conditions include the cross-sectional profile, the longitudinal profile, the
ratio of width to depth, the connection of channel to its floodplain, the sinuosity (or
meandering pattern), and vegetation conditions. Each of these components is directly
related to how the channel is functioning in terms of its ability to dissipate the energy
of high flows. Each is also related to the quality of habitat for fish, because proper
function with regard to these conditions results in the development of key habitat
features for native species. Modifications of channel characteristics can result either
from intentional reconfiguration of channel form to serve other purposes (dikes,
reservoirs, dams, etc), or from gradual erosive process stemming from management of
riparian areas.
The most intensive channel modifications in the assessment area, resulting from
federal flood control projects, have already been discussed. Several reservoirs exist in
the headwater reaches of the Upper Sprague River and are present in the Fishhole
Creek, North Fork Sprague, South Fork Sprague, and Sprague River above Beatty
watersheds. Splash dams have been used on both public and private lands in the
Upper Sprague River subbasin. There are stream channels throughout the Upper
Sprague River subbasin that have experienced substantial channel modification
associated with excessive erosion. Such changes to the channel morphology are
associated with a variety of activities, including over-grazing, beaver trapping,
removal of riparian vegetation, land clearing, wildfires, and loss of wetlands.
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WATER QUALITY
Water quality is directly associated with the viability of habitat for aquatic
organisms, as well as other beneficial uses. At the screening level of this assessment,
water quality in the major streams of the Upper Sprague River subbasin would be
considered impaired with respect to Oregon Department of Environmental Quality
(ODEQ) statewide water quality standards for temperature, pH, phosphorus,
bacteria, and possibly dissolved oxygen.
Most streams listed by the state as water-quality limited are listed for temperature.
Reduced streamside vegetation, reduced wetlands, channel widening, and geothermal
springs may contribute to elevated stream temperatures. Groundwater pumping and
flood-irrigated pastures may contribute to late-season lowering of water temperatures.
The streams and groundwater of the Upper Sprague River subbasin are relatively high
in dissolved phosphorus, due in part to erosion of soils and volcanic bedrock that are
naturally high in phosphorous.
AQUATIC SPECIES AND HABITAT
The major focus of habitat quality issues within the Upper Sprague River subbasin
concerns native fish species, in particular the influence of habitat quality on bull trout
(Federally Threatened), Klamath largescale sucker (Federal Species of Concern), Lost
River sucker, shortnose sucker (both Federally listed Endangered Species), redband
trout and two currently extinct species of anadromous salmonids, Chinook salmon
and steelhead trout. Historical evidence suggests that fish populations in the Upper
Sprague River subbasin were different from those which exist today.
A variety of factors have contributed to the changes that have occurred. The
construction of Chiloquin Dam interrupted normal passage, and the introduction of
non-native fish species resulted in competition and hybridization. The loss of stream
side riparian zones has led to changes in fish habitat due to changes in channel form
and flow dynamics, reduction in vegetation cover, and increases in stream
temperature.
TERRESTRIAL WILDLIFE AND HABITAT
The Upper Sprague River subbasin is noteworthy from a wildlife perspective because
it contains a high diversity of species and because it is home to many species that
have been classified as rare or deserving of special conservation status. Both of these
factors are due, at least in part, to the location of this subbasin at the intersection of
five different ecological regions.
Because the Upper Sprague River subbasin lies near the intersection of five different
ecoregions, it is not surprising that the area supports a wealth of animal diversity. It is
estimated that 314 species of vertebrates occur in, or have been extirpated from, the
assessment area (ORNHIC 2005). Table 11-1 summarizes the number of species
“closely” or “generally” associated with major habitat types in the assessment area.
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Key issues that limit wildlife diversity include a reduction in vegetation complexity
(multiple vegetation layers, including large trees), scarcity of snags and down logs,
and increasing abundance of noxious invasive plants.
There are 106 vertebrate species present in the assessment area that are considered to
be associated with shrub-steppe habitats and 101 species associated with western
juniper woodlands (Table 11-1). There is considerable overlap in the species
composition of these two arid habitat types.
In some cases irrigated pastures result in benefits to certain species by providing
additional vegetation for a longer period during the year. In other cases, grazing can
diminish habitat quality for wildlife that depend upon the vegetation structure of
shrubs or feed upon the associated plant species.
CONCLUSION
There is no doubt that the Upper Sprague and Sycan watersheds have experienced
significant changes over the last century. Some of these changes have been positive,
and some have been negative. And in some cases we’ve changed our minds about
whether a given change is a positive or a negative, based on a better understanding of
how the natural systems in the area function.
Healthy rivers, streams, riparian zones, wetlands, forests and uplands are critical to
maintaining the economic, social, and ecological benefits that residents receive from
the watersheds within the subbasin. Although there is growing agreement concerning
the benefits provided by watershed functions, there is considerable disagreement
about the current condition of the natural resources, appropriate use of these
resources, treatments and tools that can be used to restore and maintain healthy
ecosystems, and prioritization of ecological and economic concerns.
Disagreement over the management and use of natural resources has recently led to
litigation and regulatory actions, which sometimes exclude those most affected by
management decisions. Increasingly, collaborative approaches are attempting to build
capacity in local communities to confront complex natural resource problems in an
integrated fashion.
The most useful lesson we have learned about the assessment area is that local
landscapes can be highly responsive to relatively modest shifts in management.
Riparian areas and stream channels, in particular, have proven to respond in ways that
result in short and long term benefits for both the human and non-human inhabitants
of the watersheds. In some cases, more intensive or costly projects may be needed to
reach the goals we set for ourselves. But our initial investigation has shown us that
there is more potential for rapid improvements than was previously thought to be
possible.
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ACTIONS
ACCOMPLISHMENTS TO DATE
The people of the Upper Sprague& Sycan Assessment Area recognized long ago that
there were things they could do to improve their landscape and rivers. The restoration
work that has been ongoing in the subbasin for decades now has taught us many
lessons about what does and does not work and what forms of restoration are most
effective. Historic and ongoing restoration efforts within the subbasin involve the
application of best management practices on private and public lands. Through
collaboration, restoration efforts have improved, rehabilitated, and maintained the
health and vigor of natural resources on both a site specific and landscape level.
Projects
Projects completed within the Upper Sprague & Sycan subbasin have varied in size,
type, and scope. Improvements in irrigation efficiency, livestock management,
riparian rehabilitation, dryland crops, rangeland restoration, forestry, fish habitat
improvements, and stream channel restoration are some of the project scopes that
have been implemented. Best management practices utilized to achieve results have
included but have not been limited to:
1.
2.
3.
4.
5.
6.
7.
8.
9.
10.
11.
12.
13.
14.
15.
16.

Irrigation system upgrades
Irrigation water banking
Cross fencing
Off-stream watering
Grazing management
Riparian planting
Riparian fencing
Dryland farming/ planting
Juniper thinning
Rangeland seeding
Forest thinning and planting
Large wood placement in streams
Levee breaching
Stream channel restoration
Fish barrier removal
Spring reconnections

Coordinated project implementation is important for realizing the most benefit for
the resources used. There are several restoration plans in existence today, and this
action plan is one more tool to use in identifying restoration needs and priorities in
the Upper Sprague & Sycan subbasin.
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R E S T O R A T I O N S T RA T E G I E S
The Upper Sprague & Sycan Watershed Assessment resulted in a list of restoration
and stewardship strategies that are intended to focus on those elements that may have
the greatest benefit to the aquatic and riparian resources within the Upper Sprague &
Sycan subbasin.
Strategy Prioritization
Prioritization of the following strategies was established based on the natural resource
needs and expected benefits, as well as on the input of a broad diversity of interested
parties. The criteria used include:







Degree of resource need or concern
Extent of expected resource benefits
Whether threatened or endangered species are affected
Community Support
Cost Effectiveness
Potential for Mitigation of the effects of Climate Change

Prioritized Restoration Strategies (in ranked order)
High Reduce stream temperatures
Riparian protection-management (non fencing)
Improve late season flows
Connectivity-streams to streams
Preventing fish entrainment
Reduce stream sedimentation
Riparian restoration-vegetation planting
Connectivity-springs to streams
Riparian restoration-vegetative streambank stabilization
Weed/invasive plant control
Connectivity-floodplain to streams
Med. Riparian protection-fencing
LWD placement
Conversion to dryland pastures
Water quality improvements
Water quantity improvements
Improving fish passage
Stream restoration to favor native species
Wildlife habitat-uplands management
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Low

Cattle access management
Reintroduce prescribed fire
Utilize NRCS resources for assistance
Easements
Uplands management-precommercial thinning
Riparian restoration-mechanical streambank stabilization
Restoration of native plant communities
Juniper management for water quantity
Promote old-growth and forest health

R E S E AR CH P R O J E CT S
The following research projects are intended to provide information to support
implementation of the preceding restoration strategies. It should be noted, however,
that there are many specific restoration projects that can be developed and
implemented without additional data or information.
Prioritized Research Projects (in ranked order)
High More widespread stream temperature monitoring
Advantages/disadvantages of using ground water v. surface water
Identify problem weed areas
What irrigation practices will maintain ag viability, yet allow for fish
sustainability
More widespread streamflow monitoring
Dry land seed, what works best where
Fishhole Creek comprehensive plan
Med. Beavers and how they impact the ecosystem, both good and bad
Lidar – 1’ contour mapping for N. Fork, S. Fork and Sycan
Study what is working, what is not, and why (Restoration activities)
Feasibility and placement of small dams or storage wetlands in high elevation
meadows
Can hot springs be utilized for irrigation to cool stream temperatures?
Most effective prescribed fire intervals and implementation
Study deer migration routes (telemetry)
Low Comparison of current v. historic vegetation regime (photo analysis)
How artesian wells affect the water table
Economic analysis-oxbow meadows

- 14 -

Economic analysis-sprinkler v. flood
Study of cattle use in areas designated for exclusion
Aspen grove maintenance

EDUCATION PROJECTS
The following education projects are intended to provide requested education to
inform landowners. This list has been prioritized based on the expected resource and
community benefits anticipated through the education process.
Prioritized Education Projects
High Make grazing management videos available to producers
Presentation about native wildlife
Med. Specific water quality presentation, defining targets for different measures, etc.
Field trip to Bulkley's
Educational presentation about Tablelands ecosystem
Sycan Marsh presentation or field trip

W ATERSHED I MPROVEMENT P ROJECTS
Project Prioritization
The following table summarizes prioritized, site-specific restoration projects that
implement the strategies developed through the Upper Sprague & Sycan Watershed
Assessment.
The connection of the various ranked strategies was used to prioritize the
Improvement Projects. That is, the more identified strategies a particular project
addresses, the higher it ranks.
For all improvement actions, pre- and post-project monitoring is considered essential
in order to measure project success.
This list is not meant to be inclusive of all restoration activity that is needed, and it is
one of the goals of this assessment process to add to this list as more project areas
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become available for consideration. The assessment process is a dynamic process, and
will need to be adapted as we move forward, when new information is available,
when public perception about issues changes, and when realities on the ground
change.
Prioritized Improvement Projects (In ranked order)
High Reconnect Snake Creek to Sycan River
Improve structure on Sprague for fish passage and irrigation-Deming Ranch
Improve structure on Sprague for fish passage and irrigation-Newman Ranch
Improve North Fork downstream of Cambell Road-stream bank health,
sedimentation, dikes, cattle access, riparian vegetation, headcuts
Juniper removal-Bulkley
Juniper removal-McMahan
Juniper removal-Deming Ranch
Juniper removal-Hadley
Prevent potential sediment inputs from Gearhart "Red Zone"
Irrigation improvement-Deming Ranch
Riparian fencing on Deming Creek and Sprague River-Deming Ranch
Med. Improve water quality at Ivory Pine road where it crosses the Sprague
Beaver transplant to Beatty Gap-Gold
North Fork Ditch enhancement-gated pipe
Ditch enhancement-gated pipe - Valladao
Remove juniper in Black Hills
Site specific beaver assessments
Increased water storage-Deming Ranch
Increase Storage on Fishhole Creek
Weed management area
Weed Control-Hadley
Screen diversion from Deming Creek into Campbell Res.
Low Pipe artesians straight to river
Pre-commercial thinning-Bulkley, 20 acres
Pre-commercial thinning-Valens, 160 acres
Use artesians for irrigation
Hanan Trail protection
Prevent cattle access to Teddy Powers meadow

APPENDIX: WATERSHED ACTION OPPORTUNITY WORKSHEET
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Watershed:
Your Name:
Sub-basin:
Location:
Sec-TS-Range
Channel Type:
Land Use:
Fish Use:

Date:

Summary:

Specific Issues:

Contributing
factors

Field
Observations

Initial
Recommendation
Monitoring &
Assessment
Needs
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