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Disclaimer

This Watershed Assessment is based almost entirely on the work of others. The authors of
this document have attempted to organize relevant data and associated interpretations into a
format that will be most useful to Lower Sprague-Lower Williamson River Watershed
stakeholders and funders. Citations are provided to key databases and existing reports that
provided the foundation for this Assessment. Note, however, that data interpretations
provided in these reference reports are relied on heavily, as is standard practice for
watershed assessments. Borrowed works have been cited for this document and fair use
doctrine has been maintained. Under the fair use doctrine of the U.S. copyright statute, it is
permissible to use limited portions of a work for purposes such as scholatly reports and
documents.

This report includes information from consultants, academic researchers, government
scientists and many others. Information herein is assumed credible, but no independent
testing of these reports or associated data has been performed. Reporting such information
does not constitute endorsement of any product, method or conclusion. Omission of
information does not imply a negative evaluation. All trademarks referred to remain
property of their respective owners. The authors and publishers specifically disclaim any and
all liability purported to result from inclusion or exclusion of any previously existing material
in this report.

Every effort has been made to ensure that this report is as complete and accurate as possible.
However, there may be mistakes in content or typographical errors. It is distributed with the
understanding that neither the authors, Rabe Consulting, E&S Environmental Chemistry,
Inc., the Technical Advisory Group, nor the Assessment Team are liable for the accuracy of
the material cited herein.
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CHAPTER 1. INTRODUCTION
A WATERSHED

A watershed is an area of land that contributes to the flow of water at a given point. A watershed
reaches from one mountain ridge to the next, and includes all of the area in between. Watersheds
are nested within one another. Tiny watersheds are grouped in small watersheds, which are grouped
in larger watersheds.

The Lower Sprague-Lower Williamson Watershed Assessment area includes the lands that cover all
the territory downstream of Beatty Gap on the Sprague River and downstream of Kirk Reef on the
Williamson River in Klamath County, Oregon (see Maps 3-1 and 3-2). These rivers are the reflection
of geology, soils and vegetation, farms and ranches, cities and towns, and attitudes and economies
that fill their basins and watersheds. With respect to this Watershed Assessment, only the lower
portion of the Sprague River and Williamson River watersheds are included. The Upper Sprague
and Sycan Watershed Assessment and Upper Williamson Watershed Assessment were already
conducted. The next portion of the watershed to be assessed, moving downstream, is the Upper
Klamath Lake Basin.

A watershed consists of three basic physical components: the uplands, riparian/wetland areas and
the aquatic zone. The uplands generally comprise up to 95 to 98 percent of a watershed’s surface
area, receiving and processing a corresponding percentage of the precipitation (rain and snow) that
falls in the watershed. Uplands are commonly represented by toe slopes, alluvial fans, side slopes,
and shoulders and ridges of mountains and hills, and include plains and terraces in valley bottoms
not influenced by groundwater or by occasional flooding.

Riparian areas are transitional areas positioned between permanently saturated water bodies and
uplands. They exhibit vegetation and physical characteristics reflective of permanent subsurface
water or seasonal surface water. Lands along, adjacent to, or contiguous with perennial and
intermittently flowing rivers and streams are referred to as lotic (flowing water) riparian areas, while
those associated with potholes, lakes and reservoirs with stable water levels are referred to as lentic
(standing water) systems. When functioning propetly, lotic riparian areas trap sediment during high
flows, help maintain appropriate stream channel width-to-depth ratios, attenuate flood flows and
store water. Lentic riparian areas protect banks from the erosive effects of wave action and support
water quality by filtering water and trapping sediments.

Wetlands are areas inundated or saturated by surface or groundwater at a frequency and duration
sufficient to support a prevalence of vegetation typically adapted to life in saturated soil conditions.
The aquatic zone is an area of open water including streams, rivers, ponds and lakes (Prichard 1998).

WATERSHED FUNCTION

When functioning properly, each of the physical components of a watershed (uplands,
tiparian/wetland areas and the aquatic zone), working in concert, optimize the watershed’s ability to
capture, store and safely release the precipitation it receives.

Capture of moisture is directly related to the proportion of the precipitation that is not lost through
interception in the uplands. Once water strikes the earth’s surface, it may take one of many
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pathways depending on temperature, slope of the land, geology, soils or vegetation cover. The
process in which water moves into the soil profile is called infiltration. The factors that affect
infiltration are the passage of moisture from the atmosphere, through the soil surface and into the
soil profile. Riparian/wetland areas serve many important roles: storing moisture, trapping
sediment, and attenuating flood flows during high flow and flood events.

Storage relates to the retention/detention of moisture in the soil profile once that moisture has
entered the soil following infiltration. This moisture, once surpluses have percolated past the root
zone, is available for plant growth and the maintenance of soil organisms. Once at field capacity,
loss of soil moisture in this process is through evapotranspiration.

Safe release includes the processes of the percolation of excess moisture deep into the soil profile or
to fractured bedrock and eventual groundwater recharge; lateral flow down-slope to the riparian
area, wetland or stream; and the use of moisture by plants and soil organisms. Safe release brings
the eventual yield of long duration flows of quality water to support the needs of fish, wildlife and
humans.

HISTORY OF LOWER SPRAGUE-LOWER
WILLIAMSON WATERSHED ASSESSMENT

Watershed assessments are based on science, which also includes landowner knowledge. The
watershed assessment process was developed by coalitions of farmers, ranchers, environmentalists,
scientists, foresters, agency personnel, tribes, business people and many others. Assessments were
intended to give local communities and resource managers the information and tools they need to
document their understanding of the various factors that affect watershed function, and the
associated social, cultural, historical and economic context. With this information, individuals may
be empowered to take actions that will increase the capacity of the natural environment and provide
a sustainable livelihood. This process, which was pioneered here in the state of Oregon, grew out of
the recognition that it takes input from all stakeholders to successfully manage natural resources to
the best extent possible for multiple uses.

Starting in 2003, three different organizations—the Hatfield Working Group, Klamath Watershed
Council (KWC), and Klamath Basin Ecosystem Foundation (KBEF)—started collaborating on
watershed assessments in the Upper Klamath Basin. The diverse interest groups represented by
these three organizations worked together to secure grants for the development of a watershed
assessment from the Oregon Watershed Enhancement Board (OWEB) and the Klamath Falls field
office of the U.S. Fish and Wildlife Service.

The first step was to develop a strategy for conducting the assessments across the entire Upper
Klamath Basin. Since the Upper Klamath Basin is a very large area, doing the assessments at the
scale and pace that they have been done in other parts of the state would take around 60 years and
cost somewhere between six and seven million dollars. No one was interested in this timeframe and
cost, so the partnership devised a strategy that balanced the need for detailed analysis with the need
to be expedient and responsible with taxpayer dollars.

The Upper Klamath Basin was divided into seven “Assessment Units,” or subbasins: the Upper
Williamson, the Upper Sprague/Sycan, the Lower Sprague-Lower Williamson, Upper Klamath Lake,
Upper Lost River, Lower Lost River/Klamath Project and the Klamath River Canyon (DEA 2004).



Lower Sprague-Lower Williamson W atershed Assessment Page 1-3
Chapter 1. Introduction

The plan was to work systematically through the subbasins, conducting watershed assessments in a
reasonable timeframe, for a reasonable cost. Stakeholders acknowledged the importance of including
local knowledge with the science from published studies and reports in the assessment document.

To accomplish the watershed assessment, guidance was provided by the OWEB and its Watershed
Assessment Manual (WPN 1999). This manual is geared toward incorporating community
involvement in the assessment process. This process was used in the Upper Williamson assessment
(DEA 2005), and then refined and improved upon for the Upper Sprague/Sycan River assessment
(KBEF and OSU KBREC 2007) and subsequently this Lower Sprague-Lower Williamson
Watershed Assessment, by incorporating a series of public field days covering various parts of the
watershed. Field days were held on private and public property, usually with private landowners
interested in improving management practices and land conditions. Some of the discussions
included sharing progress and best management practices that have already been implemented.

Technical support during the field days was provided by the Working Landscapes Alliance (WLA).
The WLA is a group of natural resource specialists with decades of experience in the management of
natural resources in the western United States. Their approach to stream assessment and
enhancement is called “Proper Functioning Condition” or “PFC” (Prichard 1998). PFC assessment
refers to a methodology for assessing the physical functioning of riparian-wetland areas including
hydrology, vegetation, and erosion/deposition (soils) attributes and processes. Whereas PFC is one
of numerous methods used to assess the riparian area and stream conditions, it is the preferred
method for purposes of this Watershed Assessment. WLA also has a collaborative, adaptive
management philosophy and works to create a common vocabulary about riparian-wetland function
within communities.

As early as 1995, local producer groups, in cooperation with the Oregon Cattlemen’s Association,
Oregon State University (OSU) and the Klamath Watershed Council (KWC), had been sponsoring
workshops teaching the principles of PFC. The PFC methodology became popular among
professionals because it focused on actual conditions of specific stream reaches, describing in detail
how soil, vegetation and water interact to dissipate the stream energies that cause erosion. This
dissipation results in more stable stream channels, improved fish habitat, cleaner water and even
improved forage production. The information gathered through this approach is documented in a
way that can contribute to the overall watershed assessment by serving as a “cross-reference” for the
published studies.

One criticism of PFC is that it does not place enough focus on the majority of the watershed that is
not in the riparian zone—the uplands. WLA met this need by including in its group a specialist in
range management and upland function who focuses on the ability of upland landscapes to “capture,
store, and safely release” precipitation.
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This Watershed Assessment was compiled using
the process described in the OWEB Watershed
Assessment Manual for reviewing existing data and
published studies, and using PFC to look more
closely at specific riparian sites. For this
Watershed Assessment, a combination of
contractors was used to compile and present
existing data. E&S Environmental Chemistry
gathered data and prepared figures, tables and
maps, and Rabe Consulting provided text and
included landowner perspectives. A technical
advisory group (TAG) was developed to oversee
the technical content of the Assessment. The
TAG was composed of professionals from
different focus areas, including hydrology, fish,
wildlife, soils, botany, wetlands, riparian, vegetation
and water quality. Another layer of review
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Action plans and assessments are a
no-brainer really, to have a long-term
plan. It’s kind of scary, though, to
think about who will control things
over the long-term because
landowners don’t have control over
the whole watershed.

Agriculture as a whole in the Klamath
Basin—the AG community— has
really stepped up. When there is a
challenge, the community bonds
together quite well.

--Tom Mallams, Rancher

included the Assessment Team (AT), which included the TAG members as well as other resource
specialists, Tribal members, and landowners living in the assessment area. In addition to the
technical review and input, landowners were interviewed and public meetings were held to gather
landowner perspectives. Landowners’ viewpoints are included as much as possible, because often
landowners can impart valuable first-hand knowledge of the watershed.

In July of 2007, the Klamath Watershed Council and the Klamath Basin Ecosystem Foundation
combined to form one organization, the Klamath Watershed Partnership. The partnership has
coordinated the various contractors, technical advisors and team members, and completed this

process and document.

THE OWEB PROCESS AND ISSUE IDENTIFICATION

In short, the OWEB watershed assessment process is as follows:

Define the area and items to be assessed.

=

Implement the action plan.

Assess this area based on available data and knowledge.
Plan actions based on data gaps or issues identified in the assessment.

For many, the item of most interest is the action planning, with a focus on implementing projects on
the ground, while there is little interest in assessment alone. However, this assessment document
covers only steps 1 and 2 in the list above. Steps 3 and 4 will come later, as the community works
together to develop and implement the action plan. Although it may be frustrating to take the time
to complete the assessment, it is essential to providing sound direction for the action plan.

Action planning uses information from the assessment document to make a prioritized list of the
practical actions necessary to meet the identified needs in the watershed. Projects could include
fencing the riparian areas, setting up off-stream watering, planting trees or gathering more
information on topics or in areas where the existing information was not complete.
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To complete Steps 1 and 2 for the Lower Sprague-Lower Williamson Watershed Assessment, which
covers all the territory downstream of Beatty Gap on the Sprague River and downstream of Kirk
Reef on the Williamson River, kick-off field days were held May 25 to 26, 2006, and July 25 to 26,
2006. During these field days, the WLA discussed riparian and upland systems and issues with
landowners and other stakeholders. The field days included one day of indoor discussion, followed
by a day in the field assessing a landownet’s property.

Subsequently, an “Issue Identification” workshop was held on September 18, 2007, at the
Community Center in Chiloquin. People attending the workshop included landowners, Klamath
Tribe representatives, agency personnel and private industry representatives.

At the workshop, participants assembled into small groups to generate and rank lists of as many
potential issues for the watershed as possible. Participants spent part of the time developing issues
from viewpoints different from their own, and part of the time identifying issues that affected them
directly.

The ranking process allowed each participant to indicate the top three issues within the watershed
area, and then identify a group of the next seven most important. Issues were ranked according to
the total number of votes received. In the case of ties, issues were ranked equally.

There were 94 issues raised, and these issues were classified into 12 categories. The issues were
ranked based on the number of votes within categories and also ranked regardless of category. Of
the 94 issues identified during the workshop, 38 (nearly 40 percent) received only one vote. These 37
are numbered (57-94) in Table 1-2, but they have equivalent rankings. The top issues reflected
concerns about noxious weeds, sustaining rural communities, impacts of wells on artesian flow and
groundwater, and government regulations.

The following tables summarize the input received. Table 1-1 lists all the issues raised ranked
within their categories by number of votes. Table 1-2 lists the issues ranked by the total number
of votes.

Table 1-1 Issues raised during the Issues Identification Workshop ranked by votes
within categories.

Category Isswe oo Tally

WATER QUANTITY

~ What impact are wells having on artesian flow and groundwater
Having enough water to grow hay and water cattle

~ A true balance of water delivery
Irrigation water supply

Who owns the water can affect my lifestyle and maybe even

_livelhood
In-stream flow needs for channel maintenance, biotic support, 4

_ refugia and migration for healthy riparian function
Are the water rights such that there is enough water left in 3

channel for physical ecological processes and biology to flourish _
Weeds and invasive species consume more water and are 3

~ outcompeting native species
Tribal rights are reduced by over-allocated water resources 2
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Category

RANCH

WATER QUALITY

RIPARIAN

Issue
Mid-elevation uplands are in fair to poor hydrologic condition
(sagebrush/grass, sagebrush/gtrass/junipet,

_juniper/grass/shrub)

Water rights adjudication creates uncertainty about water for
irrigation and fish and wildlife
Need to settle adjudication ASAP

Not addressing groundwater in upper basin. Future impacts on
domestic and overall supply, impacts to surface water. Lack of

_information on groundwater and groundwater pumping,.

Juniper encroachment may affect water availability for Sprague
system
Irrigation water and Tribal rights

How do we manage annual fluctuations in water amount

How much water can be saved through irrigation water

management, and also what is impact on forage production and
water quality

Rising land values affect opportunities for agricultural
~landowners to own and retain land

Presence of endangered species on my land may retard use and

_ profit

How will this info increase my bottom line

Forage production
Conservation of open space

River and riparian restoration may affect economic viability of

ranching and farming operations
Grazing allotment reform

Increase public land grazing

Access to public lands for grazing

Poor water quality issues including temperature, sediment,
dissolved oxygen, pH, nutrients

Water quality, including temperature and chemistry, is a problem

_for fish recovery

Streambank erosion affecting water quality

 Need improved water quality by reducing impacts of livestock,

roads, forest practices
How do land management activities affect water quality

Need to preserve wild and scenic qualities of the waters

Functional soil, water and vegetation to sustain creation of what
we value

Stream and riparian degradation can be caused or influenced by

Page 1-6
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Category Issue Tally
on-site management, and upland or upstream management; it
 takes critical thinking to determine cause and effect
Restoration of previous wetland and riparian areas 4
Geomorphology issues including lack of floodplain connectivity, 3
_lateral and vertical stability, sediment loads, channel geometry
Bank stability 2
What limitations does the agriculture water quality management 1
plan impose
Current conditions of rlpanan area is very poor 1
! Floodplam COl‘lIlCCthlty 1
What regulations control managing riparian areas on private 1
e
CULTURE
How will the information influence the way we make 6
management decisions
Tribal culture and heritage is not respected by nontribal groups
Truthful representanon of b1ology

'RECREATION

FISH HABITAT

Local part1c1pat10n

Communicate to general pubhc

- Educate land user

- separ ate governments

commumty dec151on makmg

Eco-tourism

Dignity, economy and biology go hand in hand

Tack of knowledge: ‘Landowners do not know what water law
means, need an overview of federal law, how are Tribes still

o= = DN W W W

Agency people do not understand commumty connection to-

Too much agency and lawyer involvement, not enough

Private property r1ghts

mmunlty tI'U.St

Want to sustain our Tribal culture by getting lands back

Lack of understanding: What’s the big deal

Preserve open lands for pubhc use

‘Relationships with landowners and agencies who are managing
the fish habitat so that we all get what we need and want for the
Watershed

aintaining traditional hunting and fishing areas under ESA
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Category Issue Tally

requirements

Suckers live in the mud, who cares 2

.................................................. F1shp opulatlonsaretoolow(l)redb and @ ball o, :
(3) sucker

BIOLOGICAL DIVERSITY

Noxious weeds

* Maintain plant and animal diversity and viability

WETLAND
What federal and other orograms assist people who want 0 o
improve streams _
Does the Sycan Marsh reduce water flows to downstream areas 2
REGULATORY
Government regulations on water and land usage and how they 9
_ are affecting the next generation of agriculturalists
Is there a way to recover the watershed while providing 9
_protection of private landowners
Government agency intrusion 4
" Landowner is responsible for land, not government, but need 1
freedom to take care of their property _
Policy and regulations (state and federal) conflict with watershed 1
recovery (e.g., diking)
ECONOMICS
Sustaining rural communities i
Loss of private lands and rapid sale to developers o
and values forcing out future generations -
Beonomic viability/diversity of restoration projects -

Sustaining Tribal economies

" No time to work on these things and make a living 1

FOREST AND UPLANDS

Make the forest healthy, sustainable and resistant to fire 9
: Keep forests healthy and produceive =
Need to cover uplands, the other 98% of the watershed =
e mismanagement of fimber resources yicldingless o
production and unhealthy forest stands _
Need to increase timber harvest to reduce fuel loads and release 3
_suppressed sands
Timber harvest 3

 Insect degradation leads to stand degradation 3
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Category Issue Tally _
Does cutting juniper and pine forest increase stream flow 2
What are primary barriers to forest health thinning 2
: High danger of catastrophic fire (especially near USFS and 5
)
Timber: juniper encroachment into historically nonjuniper areas 2
: Regulatory issucs—Oregon Forest Practices Act T
" Lack of prescribed fire T
Need to oreserve late and old succession forest e
preserve all unronded arens -
Roads can act like stream channels if not designed, constructed, -
- maintained ........................................................
Timber thinning to release suppressed stands and provide 1
biomass for electricity generation
Table 1-2 Watershed issues ranked by total votes cast by workshop participants.
Rank Issue Votes
1. Noxious weeds 11
2 Sustaining rural communities 11
3. What impact are wells having on artesian flow and groundwater 10
4 Government regulations on water and land usage and how they are affecting the next
generation of agriculturalists
5. Is there a way to recover the watershed while providing protection of private 9
landowners
6. Make the forest healthy, sustainable and resistant to fire 9
7. Having enough water to grow hay and water cattle 7
8. Keep forests healthy and productive 7
9. A true balance of water delivery 6
10.  Poor water quality issues including temperature, sediment, dissolved oxygen, pH, 6
nutrients
11.  Functional soil, water and vegetation to sustain creation of what we value 6
12. How will the information influence the way we make management decisions 6
13.  Irrigation water supply 5
14.  Rising land values affect opportunities for agricultural landowners to own and 5
retain land
15.  Presence of endangered species on my land may retard use and profit 5
16.  Relationships with landowners and agencies who are managing the fish habitat so 5
that we all get what we need and want for the watershed
17. Need to cover uplands, the other 98% of the watershed 5
18.  Who owns the water can affect my lifestyle and maybe even livelihood 4
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Rank Issue Votes
19.  In-stream flow needs for channel maintenance, biotic support, refugia and 4
migration for healthy riparian function
20.  Stream and riparian degradation can be caused or influenced by on-site 4

management, and upland or upstream management; it takes critical thinking to
determine cause and effect

21.  Restoration of previous wetland and riparian areas 4
22.  Preserve open lands for public use 4
23.  Fish habitat 4
24.  Maintain plant and animal diversity and viability 4
25.  What federal and other programs assist people who want to improve streams 4
26. Government agency intrusion 4
27.  Loss of private lands and rapid sale to developers 4
28.  The mismanagement of timber resources yielding less production and unhealthy 4
forest stands
29.  Are the water rights such that there is enough water left in channel for physical 3
ecological processes and biology to flourish
30.  Weeds and invasive species consume more water and are outcompeting native 3
species
31. How will this info increase my bottom line 3
32.  Forage production 3
33.  Conservation of open space 3
34.  Geomorphology issues including lack of floodplain connectivity, lateral and vertical 3
stability, sediment loads, channel geometry
35.  Tribal culture and heritage is not respected by nontribal groups 3
36.  Truthful representation of biology 3
37.  Local participation 3
38.  Need to increase timber hatvest to reduce fuel loads and release suppressed stands 3
39.  Timber harvest 3
40.  Insect degradation leads to stand degradation 3
41.  Tribal rights are reduced by over-allocated water resources 2
42.  Mid-elevation uplands are in fair to poor hydrologic condition (sagebrush/grass, 2
sagebrush/grass/juniper, juniper/grass/shrub)
43.  River and riparian restoration may affect economic viability of ranching and 2
farming operations
44.  Grazing allotment reform 2
45.  Water quality, including temperature and chemistry, is a problem for fish recovery 2
46.  Streambank erosion affecting water quality 2
47.  Need improved water quality by reducing impacts of livestock, roads, forest 2
practices
48.  Bank stability 2
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Rank Issue Votes
49.  Dignity, economy and biology go hand in hand 2
50.  Maintaining traditional hunting and fishing areas under ESA requitements 2
51.  Suckers live in the mud, who cares 2
52.  Does the Sycan Marsh reduce water flows to downstream areas 2
53.  Does cutting juniper and pine forest increase stream flow 2
54.  What are primary barriers to forest health thinning 2
55.  High danger of catastrophic fire (especially near USFS and BLM) 2
56.  Timber: juniper encroachment into historically nonjuniper areas 2
57.  Water rights adjudication creates uncertainty about water for irrigation and fish and 1
wildlife*
58.  Need to settle adjudication ASAP 1
59.  Not addressing groundwater in Upper Basin. Future impacts on domestic and 1
overall supply, impacts to surface water. Lack of information on groundwater and
groundwater pumping.
60.  Juniper encroachment may affect water availability for Sprague system 1
61.  Irrigation water and Tribal rights 1
62. How do we manage annual fluctuations in water amount 1
63.  How much water can be saved through irrigation water management, and also 1
what is impact on forage production and water quality
64.  Increase public land grazing 1
65.  Access to public lands for grazing 1
66. How do land management activities affect water quality 1
67.  Need to preserve wild and scenic qualities of the waters 1
68.  What limitations does the agriculture water quality management plan impose? 1
69.  Current conditions of riparian area are very poor 1
70.  Floodplain connectivity 1
71.  What regulations control managing riparian areas on private lands 1
72.  Communicate to general public 1
73.  Educate land user 1
74.  Lack of knowledge: Landowners do not know what water law means, need an 1
overview of federal law, how are Tribes still separate governments
75.  Agency people do not understand community connection to land, have bad 1
reputation with landowners
76.  Too much agency and lawyer involvement, not enough community decision- 1
making
77.  Private property rights 1
78.  Community trust 1

79.  Want to sustain our Tribal culture by getting lands back 1
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Rank Issue Votes
80.  Lack of understanding: What’s the big deal 1
81.  Eco-tourism 1
82.  Fish populations are too low: ( 1) redband, (2) bull trout, (3) sucker 1
83.  Landowner is responsible for land, not government, but need freedom to take care 1

of their property
84.  Policy and regulations (state and federal) conflict with watershed recovery (e.g., 1

diking)
85.  Land values/forcing out future generations 1
86.  Economic viability/diversity of restoration projects 1
87.  Sustaining Tribal economies 1
88.  No time to work on these things and make a living 1
89.  Regulatory issues—Oregon Forest Practices Act 1
90.  Lack of prescribed fire 1
91.  Need to preserve late and old succession forest 1
92.  Preserve all unroaded areas 1
93.  Roads can act like stream channels if not designed, constructed, maintained 1
94.  Timber thinning to release suppressed stands and provide biomass for electricity 1

generation

* NOTE: Number 57 to Number 94 only received one vote each (should all be ranked as Number 57).

These prioritized lists of issues were used to
guide the assessment work, although in some

Restore health, structure and function of

cases, such as for the “Culture” or “Economics” the watershed. This will help us more

categories, it was difficult to address certain

unrelated issues. It also should be acknowledged raised.

that the issue identification process may not

have resulted in the best possible representation --Don Gentry, Klamath Tribes

of community concerns in the assessment area,

effectively address the array of issues

because it did not gather input from everyone,
and because it was limited to a brief period of time during the fall of 2007.

THE WORKING LANDSCAPES ALLIANCE

Proper Functioning Condition Assessment Process

The Working Landscapes Alliance (WLA) is an interdisciplinary team of scientists partnering
together, from the National Riparian Service Team, private sector specialists, and Sustainable
Northwest, with expertise in hydrology, riparian-wetland vegetation, soils and biology. As part of
both the Upper and Lower Sprague Watershed Assessment processes in 2005 and 2006, WLA
conducted community workshops on assessing riparian-wetland health using Proper Functioning
Condition (PFC) Assessment, and facilitated public field days. WLA has a collaborative adaptive
management philosophy and works to create a common vocabulary about riparian-wetland function
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within local communities. The WLA was also requested to walk stream reaches during private ranch
visits, and provided their perspectives on riparian-wetland condition and possible management
practices to landowners.

The public field days were hosted by several private landowners, The Nature Conservancy, and the
U.S. Department of Agriculture (USDA) Forest Service. The community was invited to participate
with WLA in an assessment and discussion of riparian-wetland condition and management on a
reach of stream, in the context of where that property was located in the watershed. This led to an
on-the-ground understanding of site conditions and potential.

The PFC Assessment refers to a methodology for assessing the physical functioning of riparian-
wetland areas, including hydrology, vegetation, and erosion/deposition attributes and processes.
Discussions about which attributes and processes are in a working order, and which ones are not,
helps clarify what a landowner can do—or cannot do for that matter—about the conditions of the
stream. In some cases, site assessments led to a recommendation that management practices be
changed or modified, in others monitoring was recommended, and in others the recommendation
was that landowners just keep doing what they are doing.

The WLA reviewed a broad range of stream conditions, from functional conditions on a few reaches
to some that very much needed a change in management to allow for recovery of riparian-wetland
vegetation. Management of riparian vegetation should be considered the highest need overall, but
there were some places noted where active restoration along with vegetation management was
important to reduce meander cut-offs in the main-stem Sprague River. On the tributaries reviewed
by the WLA, a change in livestock management to reduce growing season pressure was the priority
need, where streams were assessed as “functioning-at risk” with no apparent trend or a downward
trend. Some tributary reaches, including ones deemed highly important for recovery of the ESA-
listed suckers, were in excellent condition.

Several things were particularly striking about what we learned on these field days, at almost every
site visited:

o People in the watershed are seeing that stream restoration can occur through natural
recovery processes, and there is a desire by landowners to receive assistance on management
practices that will lead to natural recovery where possible. These landscapes and streams are
truly resilient and responsive. So often we approach environmental issues feeling that they
are enormously complicated and difficult. But we saw over and over again how with a little
better understanding of how these systems function, and some relatively minor adjustments
in management, these riparian sites will bounce back both quickly and dramatically.

i There are reaches of the Sprague river system that were channelized for flood control to
protect housing developments, and protection from floods is still a need for those areas.
There are other diked areas that are associated with controlling flooding on pasture land that
can be looked at on a site-by-site basis to determine whether reconnecting to the floodplain
would be beneficial or not.

. Legacy effects from many different kinds of past management degraded riparian-wetland
areas in the watershed. Once a riparian-wetland area is degraded, it is easier to keep it in poor
condition with just a few head of livestock, than it is to take a good condition riparian-
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wetland area and degrade it. Some landowners changed grazing management many years
ago, and it led to the natural recovery of physical function, which was a good test of our
hypothesis. We found other riparian-wetland areas that will respond to improved
management.

i In some cases, improved management leads to the establishment of reed canarygrass
(Phalaris arundinacea). Most people consider it non-native to eastern Oregon. While possibly
native to North America, European cultivars have been widely introduced for use as hay and
forage on the continent; there are no easy traits known for differentiating between the native
plants and European cultivars. The species grows so vigorously that it is able to inhibit and
eliminate competing species. Since it often forms persistent monocultures, it does pose a
challenge to establishing native sedges and rushes.

One general recommendation for all the areas the WLA viewed was to first focus on regaining or
maintaining the health of the riparian vegetation communities, and to establish benchmark
conditions through a process such as Greenline Composition sampling (Winward 2000),
accompanied by photo-point documentation. Riparian vegetation is critical to the long-term health
of the alluvial systems in the Sprague, and increasing the vigor and quantity of diverse species should
be paramount in recovery actions.

Another interesting thing learned was how often a recommended action benefited both the natural
system and the landowner. Often it is presumed that, in order to improve the natural systems, there
must be a long-term negative impact on agricultural operations (or vice-versa). But the field visits
showed that sites where the stream was not working well were often also the sites where forage
production had gone down. Since stream stability is invariably linked to the amount and vigor of
the vegetation on the site, the solution to the stream problem often results in more forage as well.

CONCLUSION

Although this document is printed and bound, the Lower Sprague-Lower Williamson Watershed
Assessment will continue to be a work in progress. The landscapes are always changing, and so are
the human interactions with the natural resources. As new information and management practices
surface, they can be included in this document to keep the document up to date and usable for the
landowners and land managers within the Lower Sprague-Lower Williamson River subbasin. Itis
just as important to include failures in land management methods as it is to include successes,
because they can often provide even more significant learning opportunities.
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CHAPTER 2. HISTORICAL CONDITIONS

The history of the Lower Sprague-Lower Williamson subbasin encompasses the pre-settlement era,
the Yainax Sub-agency, the towns of Chiloquin, Sprague River, and Beatty, the timber industry with
its logging and sawmills, the Oregon, California and Eastern (OC&E) Railroad, the livestock
industry from sheep to cattle, and the Chiloquin Dam. Each of these in some way has influenced
and defined the landscape and watershed conditions seen today. Following are brief summaries of
these topics.

PRE-SETTLEMENT

Ed Chiloquin, grandson of the renowned Klamath Chief Chal-o-quin [Chiloquin], talks of a time
when “...people lived in earth lodges, particularly during the winter months. At other times some
lived in tepees, grass lodges, and bark lodges. Their main source of food was fish, wild animals, and
native plants and berries, including wocis [waterlily], ipos, chokecherries, serviceberries, etc.”

The first white men to arrive in the lower Sprague and Williamson rivers were envoys of the
Hudson’s Bay Fur Company, who reached the confluence of the rivers for the first time in the fall of
1826. Led by Finan McDonald and Thomas McKay, the group penetrated south from the Columbia
River in search of fur trapping locales. Later that fall, on December 5, 1826, Peter Skene Ogden
arrived near Chiloquin (Helfrich 1974). Peter Skene Ogden and his party of trappers traded with the
Indians, securing foodstuffs to keep them alive until spring. They camped near the present site of
Collier Memorial State Park.

Most of the information in this section was taken from the [Chief Chiloquin Interview], Lindsay
Applegate Papers, Ax 4, Division of Special Collections and University Archives, University of
Oregon, Eugene, Oregon 97403-1299.

YAINAX SUB-AGENCY

In 1865, after the establishment of the Klamath Indian Reservation, the Yainax Sub-agency was
established (Helfrich 1974). The site of the Sub-agency is currently a private ranch owned by the
Bartel family. It was located on the southern edge of the Sprague River valley to the south of
Council Butte.

Yainax Sub-agency provided reservation management, a doctor, a school, and a jail. There was also
a post office at this location for a short period of time in the late 1800s (Helfrich 1974).
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CHILOQUIN

Picture of Downtown Chiloguin circa 1940 (Chiloguin 2007).

Many years before Chiloquin became a town, it was a campsite for a group of Klamath Indians. The
name of the town came from the renowned Chief, Chal-o-quin, but became known as Chiloquin
since some people found the original name difficult to pronounce.

In 1910, when the railroad was extended north from Klamath Falls to the terminal point in Kirk,
Chiloquin was nothing more than a few shacks and tents scattered over a wide field at the
confluence of the Sprague and Williamson rivers. The Chiloquin Mercantile and the Chiloquin
Warehouse were the pioneer businesses in the town. The first movies were shown in the warchouse,
where the audience sat on bales of hay and the picture machine was powered by the automobile
engine of the itinerant movie operator. The first post office was established in 1912, with Mary A.
Whittemore as postmistress.

Newspaper accounts of those times include the following descriptions: Klamath Echoes, August 20,
1912: “Chiloquin’s new $5,000 depot was opened. Twice daily trains will run between Chiloquin
and Klamath Falls.”

Klamath Echoes, August 5, 1915: “Forty trains per day pass through Kirk (North of Chiloquin). Six
railroad companies are operating out of Kirk. Daily shipments of around a million and a half board
feet of logs are made over Southern Pacific Railroad to Klamath Falls and its mills.”

During the daily round trip of the train from Klamath to Kirk through Chiloquin, the engineer
stopped the train along Klamath Lake to pick up fishermen. One day, the train waited while a
fisherman continued to net the last fish for his bag limit.

Because Chiloquin was located in the center of the Klamath Indian Reservation, white men had to
purchase Indian allotments to obtain land. The first allotments on the site were sold in 1918. In the
early 1920s, Henry Stowbridge, L. B. Robinson and Mary C. Jackson plotted the part of the town
east of the Williamson River, on land that was known as the “Juda Jim Allotment.” The west side
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was developed by R. C. and Alice Spink. Chiloquin was a boomtown known as the “Little Chicago
of the West,” where the keeping of law and order was one of the main problems.

A one-room school took care of the educational needs of the Chiloquin youngsters until the school
year of 1918/1919, when two teachers were used rather than one. In the 1920s, Chiloquin’s
elementary and high school districts were formed. In the mid-1920s, construction began on a brick
and stucco structure, which was finished in 1926 and housed the elementary and high school
students. The last two years of high school were offered locally for the first time!

Between May of 1923 and the summer of 1929, a building boom hit Chiloquin. A. C. Gienger and
his son Roy constructed the first brick business, a two-story building located on the site of their
earlier wooden building, which they moved a block south. The brick building housed three or four
stores on the first floor and apartments on the second floor. Henry Wolff, who, with his wife
Josephine, had begun a successful bakery in the town the year before, built a brick building on the
opposite side of the street from Gienger and moved in during the July 4th celebration in 1926.
Three more blocks of brick buildings were completed during this era and ended with the Markwardt
Bros. Garage, which opened in the summer of 1929. Gienger had begun a water works company
early in 1924, which was later sold to the City of Chiloquin after incorporation on March 9, 1926.
Gienger, who had worked hard for the city government, was elected the city’s first mayor. None of
the members of the council or of the city administration, who were responsible for drafting the laws
of the new city, had ever been connected with municipal work before.

At that time in the area, there were 2,000 inhabitants, three big lumber mills, box factories,
restaurants, barber shops, grocery stores, drug stores, doctors, dentists, lawyers, pool halls, dance
halls and card rooms. Chiloquin was the trade area for the entire northern part of Klamath County
and served Fort Klamath and the Klamath Agency as a mail and freight distribution point. Chiloquin
was also the shipping point for the vast Klamath Indian Reservation and for a great expanse of
country east of town along the Sprague River. Few small towns in any state could boast of handling
the volume of business that daily went on in this bustling little community of so rich a land!

Edward M. Miller, Automobile Editor of the Portland Oregonian, said, on May 3, 1931:

Having completed my pleasant duties at Crater Lake, I stepped on the
throttle of J. K. Leander’s free-wheeling Studebaker sedan and in less
than an hour, found myself on the Williamson River Bridge in
Chiloquin. The Williamson River bisects the city and joins the
Sprague River a quarter mile below the city. Into this valley, provided
by the two rivers, the town of Chiloquin has arisen in the last five
years. A brand new city, nurtured by sawmills, lumber camps,
railroads, Indians, sheep and cattle. Surroundings are handsome.
Creeping into the city from the east and the west is a pine forest. The
trees on the east rise high on a range of brown hills. On the western
horizon are the peaks of the Cascade Range, snow-capped in winter
and spring.

As reported in the Portland Oregonian on May 3, 1931: “Chiloquin
stands as one of the few communities in the United States without a
luncheon club. The town makes no apologies and explains that
businessmen can’t afford to take off for lunch.” In addition,
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“Chiloquin is the largest livestock shipping point on the Southern
Pacific lines in Oregon; 6,000 head of cattle going out every fall and
coming in every spring.”

Beginning around 1910, the lumber industry in Klamath County
experienced rapid growth, and lumber products became the lifeline of
the Chiloquin area. In 1916, Wilbur Knapp built a small circular
sawmill on the Williamson River, one mile north of Chiloquin. In
1924, the mill was sold to the Forest Lumber Company from Kansas
City, Missouri, who changed the name to Pine Ridge Klamath County
Oregon Division. In 1939, a fire burned the entire plant, and it was
not rebuilt.

John Bedford and Harold Crane built the Sprague River Lumber
Company on the Sprague River, three miles east of Chiloquin in
1919. The mill was sold to William Bray in 1921 and became the
Braymill White Pine Company before closing in 1928 after the stock
market collapse. Bray let some of the crew that had worked in the
mill at the time of the shutdown live in the company houses during
the Depression.

In 1918, E. A. Blocklinger and his son, Arthur, organized the
Chiloquin Lumber Company and Box Company on the Sprague
River at Chiloquin. The box factory burned in 1947. The mill
subsequently became The Chiloquin Mill, owned by the Salvage
Brothers of Cave Junction, Oregon. It was purchased by Ernest
DeVoe and J. R. Simplot in 1955. In 1962, DeVoe sold his interest to
Simplot, who operated the mill under the name of the Simplot
Lumber Company until it was sold to the DiGorgio Corporation in
June of 1969. The plant then operated under the name of Klamath
Lumber Company, a subsidiary of the Klamath Lumber Mill in
Klamath Falls, until the name was changed to D. G. Shelter Products.
In June of 1977, the plant was sold to a group in Bend, Oregon, and
was renamed Chiloquin Forest Products. The plant was closed in
1988.

The closures of the lumber mills in Chiloquin, the Depression and a
series of disastrous fires had a major effect on the town. The
population of the incorporated portion of Chiloquin is now
approximately 750 people; this does not, of course, include the many
residents who live within the Chiloquin mailing area but outside of
the city limits, which is where the greatest growth is now being
experienced.

The above section was adapted from the webpage of the City of Chiloquin, which states that this
information was compiled by Darlene Lightner (Chiloquin 2007).
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TOWN OF SPRAGUE RIVER

The youngest town in the Sprague River valley is Sprague River, begun as a direct result of the
construction of the OC&E Railroad. At approximately the same time, anticipating the arrival of the
railroad, several logging camp operations were also set in motion, at least two sawmills were
planned, and construction on them began (Helfrich 1974).

The post office was opened in Sprague River on September 14, 1923. Today, the post office is
located in the café. The Sprague River School, which included elementary and high schools, was
started in 1921. This school was later (about 1964) combined with the Chiloquin School (Helfrich
1974). In the mid-1980s the Sprague River school building burned down.

BEATTY

The town of Beatty was originally established by Mr. and Mrs. Peffley, Methodist missionaries, who
built a parsonage on this southeast corner of the Klamath Indian Reservation. In 1915, the first
store was built in Beatty and called “The Beatty Store.” A new store and motel were built in 1938,
on the site of which the Beatty Store and Motel still stand (Helfrich 1974).

Beatty had a school from around 1913 through 1940. At that time, the Beatty school was
consolidated with the Bly school, because of the shortage of teachers during World War II (Helfrich
1974).

Beatty never had a mill, though one was established a few miles away on Whiskey Creek. During the
1950s, an active rodeo ground was located on the north side of Beatty. Local crowds attended
regular rodeos at this location (Helfrich 1974).

TIMBER INDUSTRY

A number of mills were operated in the areas of Chiloquin and the town of Sprague River. These
mills changed ownership regularly, and most were closed after World War II. The history of the
individual mills is included in the timeline below. The towns of Chiloquin and Sprague River
boomed during the height of the sawmill and logging industries. The towns have declined in
services and population since the close of the mills (particularly the town of Sprague River).

The OC&E Railroad used water to move logs to the mill sites and lumber out of the mills. The
Sprague River and Williamson River provided much-needed water sources for the mills.

RAILROAD

The city of Klamath Falls (originally known as Linkville) had long desired a railroad, and when the
Southern Pacific (SP) Railroad completed its line into town from Weed, California, in 1909, the
citizens went wild with celebration. The city had its link to the outside world, and better yet, that link
was looking like it might turn into a major mainline railroad running between Oregon and California.
However, by 1911 the railhead stopped at Kirk, 40 miles north of Klamath Falls, leaving the city
part way up a dead-end branch line.

Business on the new railroad boomed from the start, but the plentiful business very quickly
exceeded the capacity of the single-track railroad to the south to transport it. The citizens also felt
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that SP was charging too much, and many who celebrated the arrival of the railroad a few years
before quickly grew to resent being at the mercy of only one railroad. It was not long before cries
for some form of competition to SP were being heard.

Into this scene stepped Robert Strahorn, a railroad builder who had big plans to provide
competition to SP. Strahorn’s plans called for a 400-mile-long system based out of a central hub at
Silver Lake, Oregon. The proposed system would have connected several dead-end railroads in the
central part of the state with each other and would have provided the citizens and businesses of
Klamath Falls with alternatives to the SP. Strahorn then formed the Oregon, California & Eastern
Railroad on October 6, 1915,. After a series of complications and slow construction, the railroad to
Sprague River was finally completed and a “golden spike” to mark the completion of the first 40
miles was held on October 12, 1923.

The completion of the OC&E to Sprague River did open up vast new stands of timber to
harvesting, and in many cases loggers had already accumulated huge decks of logs adjacent to the
grade before any rails had been laid. In the summer of 1923, the railroad was already delivering 40
carloads of logs per day to the SP for shipment to sawmills around the Klamath Basin, and new
requests for sidings to load log cars on were being received on a regular basis. By the following
summer, Strahorn was boasting that his railroad was handling around a billion board feet of lumber
each month.

Today much of this railroad line from Klamath Falls to Sprague River and beyond to Bly has been
removed. The remaining railroad bed has been converted to the OC&E Trail, which is an Oregon
State Park operated by the Oregon Department of Recreation.

This section was adapted from information in the TrainWeb webpage, which was accessed in
November 2007 (TrainWeb 2007).

LIVESTOCK INDUSTRY

In the late nineteenth century, as a result of the passing of a federal law known as the Dawes Act,
many of the restrictions on non-Indian use of reservation grazing lands were relaxed or eliminated.
When the Klamath Indian Reservation was first created, only Indians could graze on the Indian
land, but as the nineteenth century ended, more and more non-Indians were leasing allotments on
the reservation. Most of the reservation was unfenced, providing little control of livestock numbers
in different areas. This situation resulted in an increase in livestock numbers (sheep and cattle) in
the late nineteenth and early twentieth centuries, which meant that the range immediately adjacent to
the reservation, including almost all of the territory covered by this Watershed Assessment,
experienced very heavy grazing pressure nearly year-round.

During the time of eatly agricultural development in the area, a number of weirs were built across
the Sprague River in the valley reaches (National Archive photographs). These photographs showed
brush and logs stacked across the river. The dams created diversions to flood irrigate the pastures
and hay ground later in the season. All of these weirs were washed out over time with heavy flood
waters. The loss of these dams may have reshaped the channel cross-section, creating the
entrenched system that exists to this day.
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CHILOQUIN DAM AND RIVER CHANNELIZATION

The Chiloquin Dam is located just south of the town of Chiloquin on the Sprague River, about a
mile above the Sprague confluence with the Williamson River, and about 15 miles above Upper
Klamath Lake. The Chiloquin Dam was constructed in 1917 as a control structure for the point of
diversion of the United States Indian Irrigation Service project for Modoc Point. When the Klamath
Indian Reservation was terminated in 1954, the dam, its canal, and the Modoc Point irrigation
project were transferred to the Modoc Point Irrigation District.

During the 1950s, the U.S. Army Corps of Engineers (Corps of Engineers) initiated a program of
channelization of flows within portions of the Sprague River and West Sprague River watersheds. It
has been difficult to obtain details regarding this channelization, but sections through the Sprague
River valley west of Council Butte and the valley reach to the west of the Sprague River valley have
been channelized and diked.

There are local citizens who were involved with the construction, who have indicated that the
activities occurred at a time when flood control modifications were taking place throughout the
western states. This wave of flood control construction stemmed from passage of a National Flood
Control Act in 1936, which authorized and funded the Corps of Engineers to implement such
projects. Actual implementation was delayed due to World War II, but after the war was over, there
were two major flood events in the southern Oregon region, one in 1950 and the other in 1964.
With funding, personnel and equipment, as well as a strong interest in preventing further flood
damage, the Corps of Engineers made major modifications in a relatively short time. Officials at the
Corps of Engineers have indicated that the structures were likely built under an “emergency
authorization,” which would mean that little or no planning or documentation of construction
activities would have been required (Jennifer Sowell, Corps of Engineers, pers. comm.).

A long-time resident in Bly, Butch Hadley, worked on the dredging and diking of the Sprague River.
He explained that the Corps of Engineers was also advocating and conducting willow removal, in
order to “conserve” water for agriculture, without realizing the impacts on the streambanks and
eventual erosion (need reference here as well).

TIMELINE OF SIGNIFICANT EVENTS

. 1826 (fall): Hudson’s Bay Company party led by Finan McDonald and Thomas McKay
penetrated south from the Columbia River as far as the neighborhood of present day
Chiloquin on the confluence of the Sprague and Williamson rivers (Helfrich 1974).

. 1826 (December or winter): Hudson’s Bay Company Fur Brigade of Peter Skene Ogden
arrived near Chiloquin on December 5 (Helfrich 1974).

d 1846 (early May): Captain John C. Fremont, with Kit Carson as guide, entered Klamath
Country to circle Upper Klamath Lake. During this stay he had a battle with Indians on the
Williamson River, near the present-day Highway 97 crossing (Helfrich 1974).

o 1855: Lt. R .S. Williamson, who was attached to the Pacific Railroad Party, traveled through

the Klamath Country from south to north by a route approximating the present-day
Highway 97 (Helfrich 1974).
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i 1863 (spring): Sprague River was known as Martin’s River as a group of miners led by John
W. King passed through the area en route from the Shasta Valley to Canyon City. One
wonders if the river was named after General R. M. Martin, who trailed 300 head of cattle on
this route during the spring (Helfrich 1974).

o 1864 (June 28): Col. C. S. Drew started on an expedition that resulted in the opening of a
trail from Fort Klamath, via Sprague River, Drew’s Valley and Goose Lake to the Applegate
Trail, which crossed the Warner Mountains over Fandango Pass (Helfrich 1974).

. 1865 (July 17): The Oregon Central Military Road Company (OCMRC), under B. J. Pengra,
left Eugene looking to build a road over the Cascade Mountains to the eastern boundary of
Oregon (Helfrich 1974).

i 1865 (August 8): The OCMRC, under the military escort of Lt. John McCall, arrived at
Sprague River and set up camp at Council Butte. Pengra signed a treaty with Paulina on the
August 13 (Helfrich 1974).

o 1866: Captain F. B. Sprague was in command at Fort Klamath. It is said that his name was
applied to the river as early as 1864.

N 1869: Yainax Sub-agency, with Ivan D. Applegate as superintendent, was established at
Yainax for the administration of the reservation. Here he conducted the affairs of the
Sprague River Klamaths, Paiutes, and a large division of the Modoc tribe under Chief
Schonchin. The sub-agency was located at the foot of Yainax Butte, now known as Council

Butte (Helfrich 1974).
d 1882: First school opened at Yainax (Helfrich 1974).

. 1909 (May 20): The Klamath Lake Railroad, operated by SP, reached Klamath Falls. The
line eventually reached Chiloquin and Kirk in 1911 (Helfrich 1974).

. 1912: First post office at Chiloquin was established, with Mary A. Whittemore as
postmistress (Chiloquin 2007).

N 1913 (Nov. 10): Reverend J. L. Beatty, second pastor of the Yainax Church, secured a post
office called Beatty. The Beatty Store was opened in the spring of 1915 by J. L. Sparretorn
(Helfirch 1974).

. 1914: Chiloquin Dam was built by the U.S. Indian Service as part of the Klamath Indian
Irrigation Project. The purpose of the dam was to encourage farming by Indians (Battelle
Memorial Institute 2005).

. 1915 (August 5): By this time, 1.5 million board feet of logs were being sent on the SP
Railroad through Chiloquin to Klamath Falls (Chiloquin 2007).

. 1915 (October 6): Robert Strahorn formed the OC&E Railroad (TrainWeb 2007).

. 1916 (November): Issuing of bonds was approved by the Klamath Falls city electorate to

raise $300,000 to begin construction of the railroad. Prominent citizens raised $50,000 to
purchase a lot for a train terminal in Klamath Falls (TrainWeb 2007).
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N 1916: Wilbur Knapp built a small circular saw on the Williamson River, one mile north of
Chiloquin. The mill was sold to the Forest Lumber Company of Kansas City in 1924 and
burned down in 1939. The mill is not rebuilt (TrainWeb 2007).

. 1917 (July 4): First ground was broken in the construction of a 20-mile railroad to Dairy,
and the line was completed in early 1919 (TrainWeb 2007).

N 1918: First allotments in Chiloquin, located in the center of the Klamath Indian
Reservation, were sold to white men. This is the beginning of the boom, when Chiloquin
was known as the “Little Chicago of the West” (Chiloquin 2007).

o 1918: Chiloquin Lumber and Box Company was organized in Chiloquin. The mill changed
hands and names various times until its closure in 1988 (Chiloquin 2007).

i 1919 (May): Elections approved Strahorn’s offer to buy the railroad for $300,000 worth of
income bonds and his promise to complete the line to Sprague River. Klamath Falls deeded
the first 20 miles of completed railroad to the OC&E Railroad (Chiloquin 2007).

. 1919: The Sprague River Lumber Company was built three miles east of Chiloquin. The mill
was sold to William Bray in 1921 and became the Braymill White Pine Company. The mill
closed in 1928 after the stock market collapse (Chiloquin 2007).

d 1920 (March 20): Saddle Mountain sawmill (in Sprague River) was first mentioned in
newspapers. The mill never opened, because the necessary machinery could not be
purchased, and it was sold to Campbell-Towle Lumber Company (Helfrich 1974).

. 1923 (September 16): Line from Klamath Falls to Sprague River was completed, opening
vast new stands of timber for harvesting (TrainWeb 2007).

i 1923 (May): A building boom that lasted until 1929 hit Chiloquin. (Chiloquin 2007).

. 1923 (May 11): Frank Mutto, superintendent of Yainax Sub-agency, laid out a townsite of

300 acres that eventually becomes Sprague River (Helfrich 1974).

. 1923 (June 26): Sprague River White Pine Lumber Company sawmill neared completion
(Helfrich 1974).

i 1923 (September 14): The post office at Sprague River officially opened, with Benjamin E.
Wolford as its first postmaster (Helfrich 1974).

. 1926 (March 9): Town of Chiloquin was incorporated and A. C. Gienger became its first
mayor. At this point, the town had a population of 2,000, three big lumber mills and a
plethora of businesses. It became a mail and freight distribution point for the Sprague River
valley (Chiloquin 2007).

i 1928 (May 10): By this date, the Sprague River White Pine Lumber Company was owned by
Edgerton and Adams and had a capacity of 75,000 board feet per day (Helfrich 1974).

. 1928 (June 2): First ground was broken for the construction of the railroad from Sprague
River to Bly. It was completed on November 24, 1928 (Helfrich 1974).
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i 1928: Sprague River White Pine Lumber Company was bought by G. C. Lorenz and
completely rebuilt. It operated under the name of Lorenz Lumber Company until 1930,
when it was bought by the Crater Lake Lumber Company (Oregon Historical Society 2007).

i 1929 (May or June): Lorenz Lumber Company began construction of a five-mile-long
railroad from the OC&E line near Sprague River to the Whiskey Creek watershed. Also, the
Ewauna Box Company began construction of a railroad to extend 15 miles northwest of
Sprague River (Helfrich 1974).

. 1931 (May): By this time, Chiloquin is the largest livestock shipping point on the SP
Railroad, with 6,000 head of cattle going out every fall (Chiloquin 2007).

o 1937: The sawmill at Sprague River was operated by Crater Llake Box and Lumber
Company (Helfrich 1974).

d 1943: The sawmill at Sprague River was shut down and dismantled (Helfrich 1974).

. 1954: The Klamath Tribes were terminated by an Act of Congress. Chiloquin Dam was

then transferred from federal to Modoc Point Irrigation District ownership (OWRD 2004).
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CHAPTER 3. GENERAL GEOGRAPHIC
CHARACTERISTICS

This Watershed Assessment covers the portion of the Sprague River basin (4™-field U.S. Geologic
Society [USGS] Hydrologic Unit Code [HUC] number 18010202) from Beatty Gap on the Sprague
River downstream to its confluence with the Williamson River and from Kirk Reef on the
Williamson River to its delta at Agency Lake and Upper Klamath Lake. Previous watershed
assessments or watershed analyses have been conducted for the South of Sprague Watershed Area
(south side of the Sprague River between Sycan River confluence and Williamson River confluence).
Information from this assessment has been incorporated into this report.

PHYSICAL CHARACTERISTICS
Size and Setting

The Lower Sprague-Lower Williamson subbasin is located in the Upper Klamath Lake Basin in
Klamath County in south-central Oregon, east of the southern Cascade Mountains. The Lower
Sprague-Lower Williamson rivers drain a varied landscape, from sloped hillsides to low-gradient
floodplains and river deltas (Map 3-1). More than half of the watershed area lies within the
Fremont-Winema National Forest. Notable geographic features in the watershed include Williamson
River Delta, Chiloquin Dam, and the communities of Sprague River, Chiloquin and Beatty.

The Lower Sprague-Lower Williamson subbasin is characterized by three distinct regions: (1)the
privately owned lowland valleys of the Lower Sprague and Lower Williamson rivers, which are used
mostly for livestock and some hay production; (2)the Williamson River Delta, which is owned by a
single private landowner and is used for natural ecosystem preservation and restoration; and (3)the
forested upland region, the majority of which is publicly owned and managed by the U.S. Forest
Service, and which also includes forest lands owned by private timber companies. Natural resource
issues, problems and concerns often differ among these regions because of variations in climate and
environmental conditions, as well as different land uses.

The area covered by this assessment is approximately 600 square miles, as determined by
Geographic Information System (GIS) analysis. Within that area are a variety of aquatic features
including perennial and intermittent streams, rivers and canals (Table 3-1). For the purposes of this
analysis, the subbasin has been divided into several watersheds (5"-field hydrologic units) that
comprise the basic units for many of the analyses presented in this report (Table 3-2). These four
units are the North Sprague River, Sprague River, West Sprague River and Williamson River.

Most streams in the subbasin are intermittent with fewer streams being perennial or canal-type
streams (Table 3-1). The canal miles do not include small irrigation supply, spreader, and drain
ditches located on private irrigated lands. The canal miles refer to a large supply diversion owned by
the Modoc Point Irrigation District.

The major streams within the watershed flow generally from east to west and north to south. The
Lower Sprague River continues from Beatty Gap west to its confluence with the Williamson River.
The Lower Williamson River continues south from Kirk Reef and then southwest from the Sprague
River confluence until it reaches its delta at Upper Klamath Lake.
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Elevation ranges from 4,143 feet at the Williamson River Delta to 7,268 feet at the summit of Swan
Lake Point. Bly Mountain (5,684 feet), Round Mountain (5,409 feet), Bug Butte (4,907 feet), Council
Butte (4,622 feet), Horse Butte (4,904 feet), Cooks Mountain (6,822 feet), Fuego Mountain (6,822
feet), Calimus Butte (6,599 feet), Saddle Mountain (6,845 feet), Swan Lake Point (7,268 feet),
Crawford Butte (5,340 feet), Little Applegate Butte (5,792 feet), Applegate Butte (6,011 feet) and
Solomon Butte (5,760 feet) are prominent high points in the watershed (OGEO 2005). See Map 3-
1.

Table 3-1 Stream length (miles) by stream type in the Lower Sprague-Lower Williamson
subbasin. '
(Data Source: USFS 2005)
Watershed
North West
Sprague  Sprague Sprague Williamson
Stream Type River River River River Total
Canal 0.0 0.0 0.8 5.7 6.5
Intermittent 113.0 218.8 151.6 117.6 600.9
Perennial 4.7 89.8 53.4 36.8 184.7
Total’ 117.7 308.7 205.7 160.0 792.0

! The length of stream quantified on a map is a function of the scale and resolution of
the map; larger scale maps will show more streams. The stream length used for the Assessment
is the length of canal, perennial and intermittent streams that were resolved at the map scale of
the GIS data used for the Assessment (approximately 1:24,000).

? Totals may not reflect numbers in this table due to rounding.

Table 3-2 Watersheds and key streams of the Lower Sprague-Lower Williamson

subbasin.
(Data Sources: USFS 2005, NRCS 2005")
Area Total
Watershed (mi’) Major Streams (mi)
North Sprague River 123.0 Sprague River 0.4
Unnamed 117.3
Sprague River 183.9 Cherry Creek 1.3
East Branch Whiskey Creek 7.7
Middle Fork Trout Creek 1.7
North Fork Trout Creek 3.7
Rock Creek 10.9
South Fork Trout Creek 0.4
Sprague River 46.9
Sycan River 0.0
Trout Creek 1.6
Unnamed 214.1

Whiskey Creek 14.3
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Area Total
Watershed (mi’) Major Streams (mi)
West Sprague River 176.0 Modoc Point Main Canal 0.8
Sprague River 43.8
Unnamed 161.1
Williamson River 116.7 Larkin Creek 3.5
Modoc Point Main Canal 5.7
Sprague River 0.1
Spring Creek 3.5
Unnamed 119.2
Williamson River 28.0
Total 599.6 792.0

' 6™-field hydrologic unit codes (HUCs) were aggregated to form the four watersheds “
listed in the table. These HUC aggregations are listed below:

North Fork Sprague River = Cooks Creek, Knot Tableland, and Macs

Sprague River = Sprague above Williamson, Whiskey Creek, and Dockney Flat

East Sprague River = Applegate, Long Prairie, Lower Sprague River, and
Copperfield Draw

Williamson River = Williamson River-Spring Creek, Williamson at Kirk, Williamson-
Sprague Rivers

The “Williamson River” watershed was modified to include the land area (4.6 square
miles) known as Modoc Point.

The boundaries of Modoc Point were defined as:

Western boundary = Klamath Lake

Northern and eastern boundary = Williamson River below Klamath Marsh
watershed

Southern boundary = the apparent watershed divide as derived from a digital
elevation model (DEM) hillshade

The growing season varies considerably across the subbasin. The Sprague River valley has a growing
season of about 50 to 70 days (WRCC 2007. The majority of irrigation is for pasture and alfalfa.
Mountainous areas are mostly used for timber, range and wildlife habitat. Where annual precipitation
is between 10 and 16 inches, plant cover consists mostly of big sagebrush, antelope bitterbrush,
western juniper, other shrubs and bunchgrasses. Where annual precipitation averages between 16
and 35 inches, forests of ponderosa pine, Douglas-fir, white fir, lodgepole pine and other tree
species are predominant.

Land Ownership

More than half of the land in the assessment area is national forest (U.S. Forest Service, USES).
Other major land holders are private timber companies, other private landowners, and The Nature
Conservancy (TNC). The Bureau of Land Management (BLM) and the State of Oregon have small
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holdings in the subbasin (Table 3-3, Map 3-2). The major land uses in the subbasin are industrial
forestry and agriculture, and the major vegetation type is coniferous forest.

Table 3-3 Land ownership in the Lower Sprague-Lower Williamson subbasin (square
miles).
(Data Source: USFS 2005)

North West
Sprague Sprague  Sprague  Williamson
Owner River River River River Total

Bureau of Land Management 0.0 0.1 0.0 0.0 0.1
Private 53.5 97.2 24.0 45.1 219.7
Private Commercial Timber 0.6 0.3 3.0 12.2 16.1
State 0.0 0.5 0.2 5.7 0.4

U.S. Forest Service 68.9 85.9 148.7 53.7 357.2
Total' 123.0 183.9 176.0 116.7 599.6

"Totals may not reflect numbers in this table due to rounding.

Climate

The climate of the Lower Sprague-Lower Williamson subbasin is largely determined by the
prevailing air masses that move in from the Pacific Ocean but are greatly modified when crossing
the Coast Range and Cascade Mountains. Continental air masses that move down from the interior
of western Canada are also a major weather factor. The resulting climate is much drier than that of
western Oregon, and has more extreme temperatures, particularly in winter months. Seasonal
characteristics are well defined, and changes between seasons are generally gradual.

Average annual precipitation ranges from 12 to 16 inches in the valleys, 16 to 25 inches in nearby
hills, and 30 to 40 inches at higher elevations. In Chiloquin, about 46 percent of the moisture occurs
in winter, 23 percent in spring, 8 percent in summer and 23 percent in fall. In the town of Sprague
River, approximately 41 percent of the moisture occurs in winter, 23 percent in spring, 11 percent in
summer and 25 percent in fall. The precipitation in the area is characterized by a secondary peak in
May just before the beginning of the dry summer (WRCC 2007).

Snowfall accounts for about 30 percent of the annual precipitation in the valleys and as much as 50
percent in the mountains. Annual snowfall averages 15 to 45 inches in the valleys, 60 to 125 inches
in the foothills and over 160 inches in some places above 4,500 feet elevation. Maximum snow
depths have varied typically from two to three feet in the valleys and from five to six feet in the hills
and mountains. Despite being at a lower elevation, Chiloquin has significantly more snowfall than
Sprague River and Beatty, probably because it is closer to Crater Lake and the southern Cascade
Mountains, where snowfall amounts are high (WRCC 2007).

Warm days (of 90° Fahrenheit (F) or above) average 15 days per year in the valleys and 5 days per
year in the mountains. The average daily maximum temperatures for Klamath Falls and Chiloquin
are similar, but the average daily minimum temperatures at Chiloquin are about 6° F cooler in winter
and 12° F cooler in summer. At the 6,500-foot level in the mountains, maximum temperatures
average from 5° F cooler in winter to 14° F cooler in summer as compared to Klamath Falls and
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Chiloquin. Record temperatures in the area have ranged from —28° F at Chiloquin in 1937 to 105° F
at Klamath Falls in 1911 (WRCC 2007).

At Klamath Falls, prevailing winds are southerly for November through February; westerly from
March through July; and northerly during August, September and October. Monthly wind speeds
average from 4.4 miles per hour in September to 7.3 miles per hour in March. Wind conditions are
calm 17 to 33 percent of the time. Conditions differ throughout the assessment area, in part due to
elevation and topographic variation (WRCC 2007).

Thunderstorms average about 12 per year, with an occasional severe hailstorm. Hailstorm damage,
however, is rarely severe or widespread. Average yearly cloudiness is about 50 percent at Klamath
Falls; 130 days are clear, 90 are partly cloudy, and 145 are cloudy. Early morning values of relative
humidity average 74 to 83 percent year-round, and the afternoon low values range from 26 to 33
percent in summer and from 62 to 74 percent in winter (WRCC 2007).

CULTURAL CHARACTERISTICS
Population and Early History

The Lower Sprague-Lower Williamson subbasin has been the home of Native Americans for
centuries. The area was a seasonal home to the Yahooskin band of the Northern Paiute Tribe, who
traveled into the eastern end of the Lower Sprague each year to harvest and hunt the native flora
and fauna. The tribes lower down the river— the Klamaths and Modocs—also use the Lower
Sprague River and Lower Williamson River systems on a seasonal basis. Nevertheless, the area east
of Trout Creek was primarily Yahooskin territory, at least at the time of European settlement,
whereas the area from Upper Klamath Lake to west of Trout Creek was primarily Klamath territory.

Europeans came to Klamath County in the eatly nineteenth century. About 1820, Peter Skene
Ogden led a party of Hudson Bay Company trappers into the area to trap and explore. Two military
expeditions organized by John C. Fremont explored the area in the 1840s. A military party,
surveying a railroad route from the Sacramento Valley to the Columbia River, came through the area
in 1855.

The Klamath Indian Reservation was established by treaty on October 14, 1864. The Sprague River
valley west of the Beatty Gap, the Wood River valley east of the Wood River, and part of the
Winema Forest was included in the Klamath Indian Reservation. In 1954, the Klamath Tribes were
terminated. The Federal Government ended its supervision over Klamath Indian affairs in 1960, and
at that time most of the land on the reservation became privately owned. The Tribes regained
federal recognition by an act of Congtress in 1980.

The population of Klamath County was 66,438 in 20006 as estimated by the U.S. Census Bureau, an
increase of 2,663 since 2000, and a 16-fold increase from 3,970 in 1900. Most of the growth in
Klamath County has been in and around Klamath Falls; therefore, the rate of population change in
the assessment area is likely slower. In 2000, the population of ZIP code 97621, which includes
Beatty, was 363 and the population of Chiloquin was 716 (U.S. Census Bureau 20006).

Agriculture
Range and forest land dominate the landscape in the Lower Sprague-Lower Williamson subbasin.
Irrigated agriculture is found primarily in the Sprague River valley reaches between the towns of
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Beatty and Sprague River and further downstream. The irrigated land is almost all pasture and hay
fields. Timber management is an important land use in much of the upper assessment area. The
Lower Sprague-Lower Williamson subbasin presents numerous challenges as well as opportunities
for agriculture. The cool climate, limited rainfall and short growing season limit the number of crops
that can be grown successfully. Farmers currently grow only a few crops in the area, including batrley,
oats, alfalfa, potatoes and grass.

The Lower Sprague-Lower Williamson subbasin is well suited to raising livestock and has been
intensively used for that purpose for many decades. Some of the most intense grazing pressure
within the Lower Sprague-Lower Williamson subbasin occurred between 80 and 120 years ago
(National Archive photographs). During that time, there was heavy grazing of sheep and some
cattle. Since then, much of the original riverside woodlands, riparian zones and wetlands have been
modified by diking, draining, spraying herbicides, land clearing and grazing.

In recent years, management methods in both the public and private sectors have been changing in
response to shifting economic, social and regulatory developments. Private landowners throughout
the assessment area have been pursuing cooperative projects that have resulted in measurable
improvements in habitat conditions and ecosystem function. Federal programs, such as the National
Resources Conservation Service (NRCS) Wetland Reserve Program and the Conservation Reserve
Enhancement Program, as well as various state programs, provide financial assistance to ranchers
who place environmentally sensitive acreage under conservation easements.

Forestry

The logging industry has operated in the Upper Klamath Basin since the railroad first arrived in
Klamath Falls in 1909. Timber interests were aware of the massive ponderosa pine stands in the
Sprague and Williamson Rivers region since the 1850s, but had been prevented from exploiting the
stands because there was no way to get the lumber to market. The OC&E railroad was constructed
through the Sprague River valley in the early 1920s. A number of mills were located within the
Lower Sprague-Lower Williamson subbasin in and around Chiloquin and the town of Sprague River.
Additional mills were located three miles east of Chiloquin (Bray’s Mill) and a mill on Whiskey
Creek. Mills changed ownership regularly, and some were in operation through the 1950s.

Forestry activities today are more focused on improvement of forest health conditions, thinning to
help achieve properly functioning forest conditions, and management of fire risk and fuel loads.
Extractive logging is not as important to the local economy as it was in earlier decades.

Recreation

Recreational opportunities are plentiful in the assessment area. Popular activities include fishing,
hunting, horseback riding, backpacking, hiking, cross-country skiing, camping, bird-watching, rock
climbing and leisure driving. Several varieties of trout inhabit the lakes and streams of the subbasin,
and the marshes of the subbasin provide habitat for a variety of waterfowl. Small populations of
large predators (cougar and bobcat) are present, as well as grazing game species including elk,
pronghorn antelope and mule deer. In addition, there is a variety of nongame species.
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CHAPTER 4. GEOLOGIC PROCESSES
CHARACTERIZATION

This section summarizes the geology, geomorphology and soils of the Lower Sprague-Lower
Williamson subbasin. It also summarizes available information regarding the potential for soil
erosion, mass movement and streambank erosion. Information presented is based on existing
studies, especially by NRCS (2006a, 2006b), USES (2005), and Oregon Department of Fish and
Wildlife (ODFW 2006). Discussion of erosion impacts is based on assessment summary
information provided by Biosystems (2003) and WPN (1999).

The geologic history and current geological setting of the watershed are important to understanding
natural resource issues within it. In particular, geologic variation throughout the watershed can
influence erosion and the delivery of sediment to the stream system. Excessive sediment can cause
problems, but appropriate sediment is critical to maintaining both channel function and suitable fish
spawning habitat. A geology map is available covering the entire Lower Sprague-Lower Williamson
subbasin (Walker and MacLeod 1991).

The Klamath Basin has a complex geologic history that has resulted in a unique assemblage of fish
species. In the Pleistocene Epoch the modern Klamath Basin was dominated by pluvial Lake
Modoc, which began to recede approximately 10,000 years ago (Dicken 1980). Presently the
Klamath River flows into the Pacific Ocean; however, it is believed that at one time there was a
connection between the upper Klamath and the Snake River system (Minckley et al. 1986).

Volcanic activity has also been a significant factor influencing the Klamath Basin. The Klamath
Basin is somewhat unique in that it represents one of the few areas that was not glaciated during the
Wisconsin Ice Age (Haas and McPhail 2001). Many of the soils and rocks exhibited today in the
Klamath Basin are of volcanic origin. The entire Sprague River valley is highly faulted in the
northwesterly direction, with secondary fault lines in the northerly direction. These fault lines make
determining groundwater hydrology, including flow direction and location of aquifers, complex and
difficult to characterize. Bly Mountain is an example of a mountain that was formed by uplifting
along a fault line (Bruce Topham, pers. comm. 2008).

The geological history of the Lower Sprague-Lower Williamson subbasin has included periods of
extensive volcanic activity. Basalt flows caused by volcanic extrusions blocked rivers that drained
the region, creating large, shallow lakes. Large quantities of volcanic material were deposited into
the shallow waters from the Cascade Mountains and other nearby volcanic sites (Carson 1979).

Erosion and the subsequent transport and deposition of sediment within the stream system are
natural processes. The timing and magnitude of erosion varies from watershed to watershed and
among stream reaches within a given topography. Many aquatic organisms are adapted to deal with
a range of conditions, including episodes of intense erosion and sediment movement during large
storm events, snowmelt and landslides, and following high-intensity fire seasons. Additional
significant sources of sediment are rill and gully erosion.

Data that reflect erosion potential are available from the USFS Fremont-Winema National Forests
and the NRCS. The Fremont-Winema National Forest (NF) soil surveys provide data on soil type
and surface erosion potential on the national forest lands. The NRCS Soil Survey Geographic
(SSURGO) data are available for some of the private land areas bordering the Sprague and
Williamson rivers. The NRCS State Soil Geographic (STATSGO) map provides a general soil map
covering the entire Lower Sprague-Lower Williamson subbasin.
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CURRENT CONDITIONS
Geology

Geologic processes have created many different physiographic provinces, or areas of similar
geomorphology, within Oregon. The Lower Sprague-Lower Williamson subbasin is located within
the Basin and Range physiographic province. The subbasin lies in a transitional zone with the
adjacent Cascade-Sierra Mountains physiographic province.

Approximately 42.0 percent of the Lower Sprague-Lower Williamson subbasin is underlain by
geologic material that formed during the Tertiary period. This period began 65 million years ago
and ended 1.7 million years ago with the beginning of the Quarternary period. Of the remaining area
of the Lower Sprague-Lower Williamson subbasin, 57.7 percent is composed of rocks formed
during the transition from the Tertiary period to the Quarternary period and within the Quarternary
period. The additional 0.2 percent is open water. This information is displayed in Table 4-1 and
Map 4-1.

Volcanic activity has generated much of the present day bedrock material in the subbasin. Volcanic
eruptions, such as the eruption of Mt. Mazama approximately 7,000 years ago that formed the Crater
Lake caldera (USGS 20006a), resulted in lava flows and ash deposits that followed the local
topography, spreading down the mountain slopes and across the lower elevations. Sedimentary
rocks are also present in the subbasin, particularly in the area north of the Williamson River Delta
on the eastern side of Agency Lake and in the valley floors along the Lower Sprague River (Map 4-
D).

Quartenary Basalt (geologic type symbol - QTb) is the most common rock in the Lower Sprague-
Lower Williamson subbasin, covering 217.8 square miles (36.3 percent). Basalt is low-viscosity
volcanic rock with less than about 52 percent silica. Eruptions occur at temperatures between
2,000° F and 2,300° F, and may release volcanic gases without creating large eruption columns or
may form lava fountains hundreds of feet tall. In addition to silica, olivine, pyroxene and plagioclase
are commonly found in basalt (USGS 2006b). Quartenary Basalt is located in the mountains
surrounding the Sprague and Williamson rivers.

Tertiary Tuffaceous Sedimentary Rocks and Tuff (geologic type symbol - Ts) is the second most
prevalent rock within this subbasin. This rock encompasses 109.6 acres (18.7 percent) and is located
on the valley floors and along the valley slopes.

Over time, physical as well as chemical processes have weathered the bedrock and produced the
variety of soil types that exists within the Lower Sprague-Lower Williamson subbasin. Five major
types of bedrock parent material are responsible for the derivation of the various groups of soils
within the subbasin (Wenzel 1979):

Rocks of alluvial or lacustrine origin—these materials were once moved by water or developed within a
lake bottom;

Interbedded basalt, andesite and tuff—these rock types are found on rolling lava tablelands, block faults
and shield volcanoes;

Rhyolite—a fine-grained, light-colored extrusive rock that is highly fractured, moderately hard and
high in silica content;

Pyroclastic and sedimentary rocks—these are highly variable rocks including tuff, breccia, mudflows,
lacustrine tuffaceous sandstone and ashy diatomite; and

Eolian Mazama ash and pumice deposits—these volcanic materials were deposited by wind.
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Rhyolite, pyroclastic and sedimentary rocks are all typically highly fractured. Knowing the locations
where the bedrock has a high potential for fracturing is important to understanding the
hydrogeology of the subbasin. Fault lines make determining groundwater hydrology, including flow
direction and location of aquifers, complex and difficult to characterize. The U.S. Geological Survey
(USGS) just finished conducting a groundwater survey and modeling project in order to better
understand the hydrogeologic nature of the Lower Sprague-Lower Williamson subbasin (USGS
2006¢).
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Map 4-1 Map of geologic types within the Lower Sprague-Lower Williamson subbasin
(Data Source: Walker and MacLeod 1991)
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Table 4-1 Geologic parent material of the Lower Sprague-Lower Williamson subbasin
(Data Source: Walker and MacLeod 1991)

Area
Map Code Parent Material (sq. miles)
Qa Quaternary Andesite (Holocene and Pleistocene) 0.9
Qal Quaternary Alluvial Deposits 42.5
Qba Quaternary Basaltic Andesite and Basalt (Holocene) 18.8
Qf Quaternary Fanglomerate (Holocene and Pleistocene) 8.4
Qma Quaternary Mazama Ash Deposits (Holocene) 7.4
Qmp Quaternary Mazama Pumice Deposits (Holocene) 0.4
Qs Quaternary Lacustrian and Fluvial Sedimentary Rocks (Pleistocene) 27.0
QTb Quaternary Basalt (Pleistocene and Pliocene) 217.8
QTba Quaternary Basalt and Basaltic Andesite (Pleistocene and Pliocene) 0.6
QTp Quaternary Pyroclastic Rocks of Basaltic and Andesitic Cinder Cones: 1.1
Basaltic and Andesitic Ejecta
QTs Quaternary Sedimentary Rocks (Pleistocene and Pliocene) 7.5
QTvm Quaternary Mafic Vent Deposits (Pleistocene, Pliocene and Miocene) 13.3
QTvs Quaternary Silicic Vent Deposits (Pleistocene and Pliocene) 0.9
Tat Tertiary Silicic Ash-Flow Tuff (Lower Pliocene and Upper Miocene) 4.9
Tb Tertiary Basalt (Upper and Middle Miocene) 11.6
Tob Tertiary Olivine Basalt (Pliocene and Miocene) 60.3
Tp Tertiary Pyroclastic Rocks of Basaltic Cinder Cones (Lower Pliocene 1.1
and Miocene) - Basaltic and Andesitic Ejecta
Tps Tertiary Pyroclastic Rocks of Basaltic Cinder Cones (Lower Pliocene 48.1
and Miocene) - Subaqueous Pyroclastic Rocks
Tth Tertiary Rhyolite and Dacite (Pliocene and Miocene) 7.2
Ts Tertiary Tuffaceous Sedimentary Rocks and Tuff (Pliocene and 109.6
Miocene)
Tvm Tertiary Mafic and Intermediate Vent Rocks (Pliocene and Miocene) 3.6
Tvs Tertiary Silicic Vent Rocks (Pliocene; Miocene; Oligocene and 5.2
Eocene)
Water Water 1.3
Total 599.6
Soils

Although detailed soil maps are available for most areas in the Lower Sprague-Lower Williamson
subbasin, except for the Klamath County Northern Part (Map 4-2), the only map that covers the
entire subbasin is the NRCS STATSGO map (NRCS 2006b). STATSGO provides a description of
very general soil types at a coarse scale throughout the subbasin (Map 4-3 and Table 4-2).
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Map 4-2  Soil survey areas within the Watershed Assessment area
(Data Sources: Map provided by J. Outlaw; NRCS 2007)
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Map 4-3 General soil types from the STATSGO database
(Data Source: NRCS 2006b)
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Table 4-2 STATSGO general soil types found in the Lower Sprague-Lower Williamson

subbasin
(Data Source: NRCS 2006b) _ _
Map Unit Name Area (mi?) %
Capjac-Tulebasin-Lather . 165 28
Klamath-Ontko-Yonna ' 512 85
Lapine-Steiger-Shanahan . 459 77
Lather-Kirk-Chock ' 35 06
Lobert-Choptie-Yainax ' 20 70
Lorella-Deven-Bicber 46 08
Maset-Yawhee-Metlin . 176.8 295
Rock Outcrop-Metlin-Yancy . 854 142
Rogger-Woodchopper-Mound . 386 64
Shanahan-Steiger-Lapine . 948 158
Steiger-Skellock ' 189 32
Woodcock-Pokegema-Royst . 212 35
(Blank) 0.2 00
Total ' 599.6  100.0

There are three general soil types that predominate within the Lower Sprague-Lower Williamson
subbasin (Map 4-3). The most common soil type is Maset-Yawhee-Metlin encompassing 176.8
square miles (29.5 percent) within the subbasin. It covers the central portion of the North Sprague
River watershed, the southern half of the West Sprague River watershed and the western portion of
the Sprague River watershed. The next two most common are the Shanahan-Steiger-Lapine (94.8
square miles; 15.8 percent) and Rock Outcrop-Merlin-Yancy (85.4 square miles; 14.2 percent). The
Rock Outcrop-Merlin-Yancy encompasses the table land area of the southern portion of North
Sprague River watershed and the northwestern portion of the Sprague River watershed. The
remainder of this soil type is scattered throughout the central portion of the subbasin. The
Shanahan-Steiger-Lapine soil type dominates the northern portion of the subbasin.

The USFS conducted Soil Resource Inventories (SRIs) for the Winema National Forest in 1979
(Carson 1979). An SRI provides more detail and higher resolution soil information than does the
STATSGO database. The purpose of an SRI is to provide soil, geology, vegetation and landform
information to assist forest land managers in applying multiple-use principles to forest management.
The SRIs are based on field surveys conducted between 1973 and 1976. Maps are produced at a
scale of 1:63,360 (Carson 1979). Although the Fremont National Forest and the Winema National
Forest are now managed as a single national forest, the SRIs were completed before the two forests
were merged (Map 4-4).

The most detailed soil map available is the NRCS SSURGO map (NRCS 2006b), which is based on
the Soil Survey of Klamath County, Southern Part (Cahoon 1985). The SSURGO soils are mapped
at a scale of 1:20,000, based on aerial photos and field surveys completed between 1963 and 1976.
However, the extent of this map is limited to the agricultural regions along the Sprague and
Williamson rivers. For these detailed maps, only the soil types that are most common and spatially
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extensive are shown. The map scale would not allow depiction of all of the less common soil types
(Map 4-4).

Table 4-3 displays soil map unit characteristics for the SSURGO and Winema Soil maps. It is
important to note that these studies were not conducted in precisely the same manner, and map unit
definitions, while similar for the two maps, are not exactly the same. In addition, in some cases only
a portion of each watershed was mapped. Nonetheless, this information may be useful for the
purpose of prioritizing projects.

Soils derived from rhyolite, eolian Mazama ash, and pumice deposits are common, particularly in the
northern portion of the subbasin. These soil deposits are poor conductors of heat and can therefore
become very hot and very cold in a short period of time. This feature of the soil largely controls the
plant community that is associated with these soil types. The pumice soils are highly permeable and
do not have runoff due to precipitation, because almost all of the water infiltrates. This
characteristic is important, because it makes the areas with these soil types a good place for recharge
of aquifers and springs. In some areas, deposits of pumice are up to 300 feet deep (Bruce Topham,
pers. comm. 2008).
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Map 4-4 Detailed soil types from Forest Service and SSURGO data
(Data Sources: USFS 2005, NRCS 2006a)
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Table 4-3 Soil characteristics associated with the SSURGO and Winema soil maps
(Data Sources: NRCS 2006a, USFS 2005)

SSURGO Soils Description

Map unit: 1 - Algoma silt loam

The Algoma soil is over 60 inches deep to bedrock. It is silty over sandy, high in ash, poorly drained,
and occurs in basins and on floodplains. Permeability is slow. The soil is alkaline. This soil is subject
to flooding. A water table is present during spring, summer and early fall. This is a hydric soil.

Map unit: 2A - Barkley loam, 0% to 2% slopes
The Barkley soil is over 60 inches deep to bedrock, a hardpan is at 20 to 35 inches. It is loamy, well
drained and occurs on fans and terraces. Water erosion is a potential hazard.

Map unit: 2B - Barkley loam, 2% to 8% slopes
The Barkley soil is over 60 inches deep to bedrock, and a hardpan is at 20 to 35 inches. It is loamy,
well drained, and occurs on fans and terraces. Water erosion is a potential hazard.

Map unit: 4A - Bly loam, 0% to 2% slopes
The Bly soil is over 60 inches deep to bedrock. It is loamy, well drained and occurs on terraces.
Water erosion is a potential hazard.

Map unit: 4B - Bly loam, 2% to 8% slopes
The Bly soil is over 60 inches deep to bedrock. It is loamy, well drained and occurs on terraces.
Water erosion is a potential hazard.

Map unit: 6A - Calimus fine sandy loam, 0% to 2% slopes
The Calimus soil is over 60 inches deep to bedrock. It is loamy, well drained and occurs on fans.
Water erosion is a potential hazard.

Map unit: 6B - Calimus fine sandy loam, 2% to 5% slopes
The Calimus soil is over 60 inches deep to bedrock. It is loamy, well drained and occurs on fans.
Water erosion is a potential hazard.

Map unit: 6C - Calimus fine sandy loam, 5% to 15% slopes
The Calimus soil is over 60 inches deep to bedrock. It is loamy, well drained and occurs on fans.
Water erosion is a potential hazard.

Map unit: 9A - Capona loam, 0% to 2% slopes
The Capona soil is 20 to 40 inches deep to bedrock. It is loamy, well drained and occurs on terraces.
Water and wind erosion are potential hazards.

Map unit: 9B - Capona loam, 2% to 5% slopes
The Capona soil is 20 to 40 inches deep to bedrock. It is loamy, well drained and occurs on terraces.
Water and wind erosion are potential hazards.

Map unit: 9C - Capona loam, 5% to 15% slopes
The Capona soil is 20 to 40 inches deep to bedrock. It is loamy, well drained and occurs on terraces.
Water and wind erosion are potential hazards.
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Map unit: 10 - Chiloquin loam

The Chiloquin soil is over 60 inches deep to bedrock. It is loamy, moderately well drained and
occurs on floodplains. This soil is subject to flooding. A water table is present during spring and
early summer.

Map unit: 11D - Choptie loam, 2% to 25% slopes
The Choptie soil is 10 to 20 inches deep to bedrock. It is loamy, well drained and occurs on
mountains. Water erosion is a potential hazard.

Map unit: 13A - Crume loam, 0% to 2% slopes
The Crume soil, wet phase, 1s 40 to 60 inches deep to bedrock. It is loamy, well drained and occurs
on terraces. A water table is present during spring and early summer.

Map unit: 13B - Crume loam, 2% to 8% slopes
The Crume soil is 40 to 60 inches deep to bedrock. It is loamy, well drained, and occurs on fans and
terraces. Water erosion is a potential hazard.

Map unit: 16E - Dehlinger very stony loam, 15% to 65% south slopes
The Dehlinger soil is over 60 inches deep to bedrock. It is loamy, high in rock fragments, well
drained and occurs on terraces. The subsoil is high in rock fragments. Water erosion is a potential

hazard.

Map unit: 19A - Fordney loamy fine sand, 0% to 2% slopes

The Fordney soil, wet phase, is over 60 inches deep to bedrock. It is sandy, excessively drained and
occurs on terraces. Permeability is very rapid. A water table is present during spring, summer and
carly fall. Wind erosion is a potential hazard.

Map unit: 19C - Fordney loamy fine sand, 2% to 20% slopes
The Fordney soil is over 60 inches deep to bedrock. It is sandy, excessively drained and occurs on
terraces. Permeability is very rapid. Water and wind erosion are potential hazards.

Map unit: 21E - Fuego-Rock outcrop complex, 5% to 40% slopes

The Fuego soil is 20 to 40 inches deep to bedrock. It is loamy, high in rock fragments, somewhat
excessively drained and occurs on mountains. Water erosion is a potential hazard. Rock outcrop
consists of exposures of bare, hard bedrock other than lava flows and rock-lined pits. It consists
mainly of unweathered volcanic, metamorphic or sedimentary rock. Rock outcrop has little or no
vegetation.

Map unit: 26 - Henley loam

The Henley soil is over 60 inches to bedrock,; a hardpan is at 20 to 40 inches. It is loamy, somewhat
poorly drained and occurs on terraces. The soil is alkaline. This soil is subject to flooding. A water
table is present during spring, summer and early fall. Wind erosion is a potential hazard.



Lower Sprague-Lower Williamson W atershed Assessment Page 4-13
Chapter 4. Geologic Processes

Map unit: 28 - Henley-Laki loams

The Henley soil is over 60 inches deep to bedrock; a hardpan is at 20 to 40 inches. It is loamy,
somewhat poorly drained and occurs on terraces. This soil is alkaline. This soil is subject to flooding,.
A water table is present during spring, summer and early fall. Wind erosion is a potential hazard. The
Laki soil is over 60 inches deep to bedrock. It is loamy, moderately well drained and occurs on
terraces. This soil is saline and alkaline. This soil is subject to flooding. A water table is present
during spring, summer and early fall.

Map unit: 33 - Kirk-Chock association

The Kirk soil is over 60 inches deep to bedrock. It is loamy, the surface layer is high in ash, and the
subsoil is high in pumice. It is poorly drained and occurs on floodplains. Permeability is rapid. This
soil is subject to flooding. A water table is present during spring, summer and early fall. The Kirk
soil is a hydric soil. The Chock soil is over 60 inches deep to bedrock. It is loamy, high in ash, poorly
drained and occurs on floodplains. This soil is subject to flooding. A water table is present
throughout the year. The Chock soil is a hydric soil.

Map unit: 34 - Klamath-Ontko-Dilman association

The Klamath soil is over 60 inches deep to bedrock. It is claylike, pootly drained and occurs on
floodplains. Permeability is slow. This soil is subject to flooding. A water table is present during
spring and early summer. The Klamath soil is a hydric soil. The Ontko soil is over 60 inches deep to
bedrock. It is silty over loamy, and the surface layer is high in ash. It is poorly drained and occurs on
floodplains. Permeability is slow. This soil is subject to flooding. A water table is present during
spring and early summer. The Ontko soil is a hydric soil. The Dilman soil is over 60 inches deep to
bedrock. It is loamy over sandy and the subsoil is high in ash. It is poorly drained and occurs on
floodplains. Permeability is slow. This soil is subject to flooding. A water table is present during
spring and early summer. The Dilamn soil is a hydric soil.

Map unit: 35 - Klamath variant clay loam

The Klamath variant soil is over 60 inches deep to bedrock. It is loamy, and the surface layer is high
in ash. It is poorly drained and occurs on floodplains. Permeability is slow. This soil is alkaline. This
soil is subject to flooding. A water table is present during spring and early summer. This is a hydric
soil.

Map unit: 36 - Lakeview silty clay loam

The Lakeview soil is over 60 inches deep to bedrock. It is loamy, moderately well drained and occurs
on floodplains. This soil is subject to flooding. A water table is present during spring, summer and
early fall.

Map unit: 37 - Laki fine sandy loam

The Laki soil, wet phase, is over 60 inches deep to bedrock. It is loamy, moderately well drained and
occurs on terraces. This soil is saline and alkaline. This soil is subject to flooding. A water table is
present during spring, summer and early fall.

Map unit: 38 - Lakiloam

The Laki soil, wet phase, is over 60 inches deep to bedrock. It is loamy, moderately well drained and
occurs on terraces. This soil is saline and alkaline. This soil is subject to flooding. A water table is
present during spring, summer and early fall.
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Map unit: 40 - Laki-Henley loams

The Henley soil is over 60 inches deep to bedrock; a hardpan is at 20 to 40 inches. It is loamy,
somewhat poorly drained and occurs on terraces. This soil is alkaline. This soil is subject to flooding,.
A water table is present during spring, summer and early fall. Wind erosion is a potential hazard. The
Laki soil is over 60 inches deep to bedrock. It is loamy, moderately well drained and occurs on
terraces. This soil is saline and alkaline. This soil is subject to flooding. A water table is present
during spring, summer and early fall.

Map unit: 42B - Lapine gravelly loamy coarse sand, 1% to 10% slopes
The Lapine soil is over 60 inches deep to bedrock. It is sandy, high in pumice, excessively drained
and occurs on plateaus. Permeability is very rapid.

Map unit: 43E - Lapine gravelly loamy coarse sand, 10% to 40% north slopes
The Lapine soil is over 60 inches deep to bedrock. It is sandy, high in pumice, excessively drained
and occurs on plateaus. Permeability is very rapid.

Map unit: 44E - Lapine gravelly loamy coarse sand, 10% to 35% south slopes
The Lapine soil is over 60 inches deep to bedrock. It is sandy, high in pumice, excessively drained
and occurs on plateaus. Permeability is very rapid.

Map unit: 45F - Lapine gravelly loamy coarse sand, 35% to 55% south slopes
The Lapine soil is over 60 inches deep to bedrock. It is sandy, high in pumice, excessively drained
and occurs on plateaus. Permeability is very rapid.

Map unit: 46 - Lather muck

The Lather soil is over 60 inches deep to bedrock. It is an organic solil, is very pootly drained and
occurs in basins. This soil is subject to flooding. A water table is present throughout the year. This is
a hydric soil. Wind erosion is a potential hazard when the soil is drained.

Map unit: 47A - Lobert sandy loam, 0% to 2% slopes
The Lobert soil is over 60 inches deep to bedrock. It is loamy, well drained and occurs on terraces.
Water erosion is a potential hazard.

Map unit: 47B - Lobert sandy loam, 2% to 12% slopes
The Lobert soil is over 60 inches deep to bedrock. It is loamy, well drained and occurs on terraces.
Water erosion is a potential hazard.

Map unit: 48A - Lobert loam, 0% to 2% slopes
The Lobert soil is over 60 inches deep to bedrock. It is loamy, well drained and occurs on terraces.
Water erosion is a potential hazard.

Map unit: 48B - Lobert loam, 2% to 5% slopes
The Lobert soil is over 60 inches deep to bedrock. It is loamy, well drained and occurs on terraces.
Water erosion is a potential hazard.

Map unit: 48C - Lobert loam, 5% to 15% slopes
The Lobert soil is over 60 inches deep to bedrock. It is loamy, well drained and occurs on terraces.
Water erosion is a potential hazard.
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Map unit: 48D - Lobert loam, 15% to 25% slopes
The Lobert soil is over 60 inches deep to bedrock. It is loamy, well drained and occurs on terraces.
Water erosion is a potential hazard.

Map unit: 50E - Lorella very stony loam, 2% to 35% south slopes

The Lorella soil, stony phase, is 10 to 20 inches deep to bedrock. It is claylike, high in rock
fragments, well drained and occurs on mountains. Permeability is slow. Water erosion is a potential
hazard.

Map unit: 53 - Malin clay loam

The Malin soil is over 60 inches deep to bedrock. It is claylike, somewhat poorly drained and occurs
on floodplains. The soil is saline and alkaline. This soil is subject to flooding. A water table is present
during spring, summer and early fall.

Map unit: 55B - Maset coarse sandy loam, 1% to 12% slopes

The Maset soil is 20 to 40 inches deep to bedrock. It is loamy, high in ash and the subsoil is high in
rock fragments. It is well drained and occurs on terraces and plateaus. Water erosion is a potential
hazard.

Map unit: 55E - Maset coarse sandy loam, 12% to 45% north slopes

The Maset soil is 20 to 40 inches deep to bedrock. It is loamy, high in ash and the subsoil is high in
rock fragments. It is well drained and occurs on terraces and plateaus. Water erosion is a potential
hazard.

Map unit: 56E - Maset coarse sandy loam, 12% to 35% south slopes

The Maset soil is 20 to 40 inches deep to bedrock. It is loamy, high in ash and the subsoil is high in
rock fragments. It is well drained and occurs on terraces and plateaus. Water erosion is a potential
hazard.

Map unit: 57B - Merlin-Yancy association, gently sloping

The Merlin soil is 10 to 20 inches deep to bedrock. It is claylike, well drained and occurs on plateaus.
Permeability is very slow. Water erosion is a potential hazard. The Yancy soil is over 60 inches deep
to bedrock; a hardpan is at 12 to 20 inches. It is claylike, well drained and occurs on terraces.
Permeability is slow. Water erosion is a potential hazard.

Map unit: 59B - Nuss-Royst association, gently sloping

The Nuss soil is 12 to 20 inches deep to bedrock. It is loamy, well drained, and occurs on plateaus
and mountains. Water erosion is a potential hazard. The Royst soil is 20 to 40 inches deep to
bedrock. It is claylike, high in rock fragments, well drained and occurs on mountains. Permeability is
slow. Water erosion is a potential hazard.

Map unit: 61 - Pit silty clay

The Pit soil is over 60 inches deep to bedrock. It is claylike, poorly drained and occurs on
floodplains. Permeability is slow. Shrink-swell is a hazard. This soil is subject to flooding. A water
table is present during late spring, summer and early fall. This is a hydric soil.

Map unit: 65B - Ponina-Rock outcrop complex, 1% to 8% slopes
The Ponina soil is over 60 inches deep to bedrock; a hardpan is at 12 to 20 inches. It is claylike, well
drained and occurs on plateaus. Permeability is very slow. Water erosion is a potential hazard. Rock
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outcrop consists of exposures of bare, hard bedrock other than lava flows and rock-lined pits. It
consists mainly of unweathered volcanic, metamorphic or sedimentary rock. Rock outcrop has little
or no vegetation.

Map unit: 66F - Rock outcrop-Dehlinger complex, 35% to 65% slopes

Rock outcrop consists of exposures of bare, hard bedrock other than lava flows and rock-lined pits.
It consists mainly of unweathered volcanic, metamorphic or sedimentary rock. Rock outcrop has
little or no vegetation. The Dehlinger soil is over 60 inches deep to bedrock. It is loamy, high in rock
fragments, well drained and occurs on terraces. The subsoil is high in rock fragments. Water erosion
is a potential hazard.

Map unit: 67E - Rock outcrop-Nuss complex, 5% to 40% slopes

Rock outcrop consists of exposures of bare, hard bedrock other than lava flows and rock-lined pits.
It consists mainly of unweathered volcanic, metamorphic or sedimentary rock. Rock outcrop has
little or no vegetation. The Nuss soil is 12 to 20 inches deep to bedrock. It is loamy, well drained,
and occurs on plateaus and mountains. Water erosion is a potential hazard.

Map unit: 68E - Royst stony loam, 5% to 40% north slopes
The Royst soil is 20 to 40 inches deep to bedrock. It is claylike, high in rock fragments, well drained
and occurs on mountains. Permeability is slow. Water erosion is a potential hazard.

Map unit: 69E - Royst stony loam, 5% to 40% south slopes
The Royst soil is 20 to 40 inches deep to bedrock. It is claylike, high in rock fragments, well drained
and occurs on mountains. Permeability is slow. Water erosion is a potential hazard.

Map unit: 70 - Scherrard clay loam

The Scherrard soil is over 60 inches deep to bedrock; a hardpan is at 20 to 40 inches. It is claylike,
somewhat poorly drained and occurs on terraces. Permeability is slow. This soil is saline and alkaline.
This soil is subject to flooding. A water table is present during spring, summer and fall. This is a
hydric soil. Wind erosion is a potential hazard.

Map unit: 71B - Shanahan gravelly loamy coarse sand, 1% to 12% slopes
The Shanahan soil is over 60 inches deep to bedrock. It is loamy, and the surface layer is high in ash.
It is somewhat excessively drained and occurs on terraces and plateaus.

Map unit: 71E - Shanahan gravelly loamy coarse sand, 12% to 45% north slopes
The Shanahan soil is over 60 inches deep to bedrock. It is loamy, and the surface layer is high in ash.
It is somewhat excessively drained and occurs on terraces and plateaus.

Map unit: 72E - Shanahan gravelly loamy coarse sand, 12% to 45% south slopes
The Shanahan soil is over 60 inches deep to bedrock. It is loamy, and the surface layer is high in ash.
It is somewhat excessively drained and occurs on terraces and plateaus.

Map unit: 73B - Steiger loamy coarse sand, 1% to 15% slopes
The Steiger soil is over 60 inches deep to bedrock. It is sandy, high in ash, somewhat excessively
drained and occurs on plateaus and terraces. Permeability is rapid.
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Map unit: 75 - Sycan loamy sand
The Sycan soil is over 60 inches deep to bedrock. It is sandy, high in ash, excessively drained and
occurs on terraces. Permeability is rapid. This soil is subject to flooding.

Map unit: 76 - Sycan variant loamy coarse sand

The Sycan variant soil is over 60 inches deep to bedrock. It is sandy, high in ash, somewhat pootly
drained and occurs on terraces. Permeability is rapid. This soil is alkaline. This soil is subject to
flooding. A water table is present during spring, summer and early fall.

Map unit: 78 - Tulana silt loam

The Tulana soil, moderately drained phase, is over 60 inches deep to bedrock. It is silty over loamy
and high in ash. The surface layer may be high in organic matter. It is poorly drained and occurs in
basins. A water table is present during spring, summer and early fall.

Map unit: 79 - Tulana silt loam, sandy substratum

The Tulana soil, moderately drained phase, is over 60 inches deep to bedrock. It is silty over loamy
and high in ash. The surface layer may be high in organic matter. It is poorly drained and occurs in
basins. A water table is present during spring, summer and early fall.

Map unit: 80 - Tutni coarse sandy loam
The Tutni soil is over 60 inches deep to bedrock. It is sandy, high in ash, moderately well drained
and occurs in basins. Permeability is rapid. A water table is present during spring.

Map unit: 81B - Woodcock gravelly loam, 1% to 5% slopes
The Woodcock soil is over 60 inches deep to bedrock. It is loamy, high in rock fragments, well
drained and occurs on mountains. Water erosion is a potential hazard.

Map unit: 81E - Woodcock association, north
The Woodcock soil is over 60 inches deep to bedrock. It is loamy, high in rock fragments, well
drained and occurs on mountains. Water erosion is a potential hazard.

Map unit: 82E - Woodcock association, south
The Woodcock soil is over 60 inches deep to bedrock. It is loamy, high in rock fragments, well
drained and occurs on mountains. Water erosion is a potential hazard.

Map unit: 83F - Woodcock-Rock outcrop complex, 40% to 60% north slopes

The Woodcock soil is over 60 inches deep to bedrock. It is loamy, high in rock fragments, well
drained and occurs on mountains. Water erosion is a potential hazard. Rock outcrop consists of
exposures of bare, hard bedrock other than lava flows and rock-lined pits. It consists mainly of
unweathered volcanic, metamorphic or sedimentary rock. Rock outcrop has little or no vegetation.

Map unit: 84F - Woodcock-Rock outcrop complex, 40% to 60% south slopes

The Woodcock soil is over 60 inches deep to bedrock. It is loamy, high in rock fragments, well
drained and occurs on mountains. Water erosion is a potential hazard. Rock outcrop consists of
exposures of bare, hard bedrock other than lava flows and rock-lined pits. It consists mainly of
unweathered volcanic, metamorphic or sedimentary rock. Rock outcrop has little or no vegetation.
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Map unit: 86C - Yainax loam, 1% to 15% slopes
The Yainax soil is 20 to 40 inches deep to bedrock. It is loamy, well drained and occurs on plateaus.
Water erosion is a potential hazard.

Map unit: 87A - Yancy clay loam, 0 to 2% slopes
The Yancy soil is over 60 inches deep to bedrock; a hardpan is at 12 to 20 inches. It is claylike, well
drained and occurs on terraces. Permeability is slow. Water erosion is a potential hazard.

Map unit: 87B - Yancy clay loam, 2% to 8% slopes
The Yancy soil is over 60 inches deep to bedrock; a hardpan is at 12 to 20 inches. It is claylike, well
drained and occurs on terraces. Permeability is slow. Water erosion is a potential hazard.

Map unit: 88E - Yawhee stony coarse sandy loam, 3% to 45% slopes
The Yawhee soil is over 60 inches deep to bedrock. It is sandy over loamy, high in ash and high in
rock fragments. It is well drained and occurs on mountains. Water erosion is a potential hazard.

Map unit: 89 - Yonna loam

The Yonna soil is over 60 inches deep to bedrock. It is loamy, and the surface layer is high in ash. It
is poorly drained and occurs on floodplains. This soil is alkaline. This soil is subject to flooding. A
water table is present during spring and early summer.

Map unit: 90 - Zuman loamy fine sand

The Zuman soil is over 60 inches deep to bedrock. It is loamy over sandy, poorly drained and
occurs in basins. Permeability is rapid. This soil is saline and alkaline. This soil is subject to flooding.
A water table is present during the spring, summer and early fall. This is a hydric soil.

Map unit: 91 - Zuman silt loam

The Zuman soil is over 60 inches deep to bedrock. It is loamy over sandy, poorly drained and
occurs in basins. Permeability is rapid. This soil is saline and alkaline. This soil is subject to flooding.
A water table is present during the spring, summer and eatrly fall. This is a hydric soil.

Winema Soils Description

1003 - Name: Lapine series

Taxonomic class: Ashy-pumiceous, glassy Xeric Vitricryands

Texture: ashy coarse sandy loam

Slope: 1% to 6%

Depth class: very deep (greater than 150 cm)

Drainage class: excessively

Parent material: volcanic ash and pumice derived from dacite over residuum weathered from
volcanic rock or tephra

1013 - Name: Lapine series

Taxonomic class: Ashy-pumiceous, glassy Xeric Vitricryands
Texture: coarse sandy loam

Slope: 35% to 70%

Depth class: very deep (greater than 150 cm)

Drainage class: excessively



Lower Sprague-Lower Williamson W atershed Assessment Page 4-19
Chapter 4. Geologic Processes

Parent material: volcanic ash and pumice derived from dacite over colluvium or residuum
weathered from volcanic rock or tephra

1015 - Name: Maset taxadjunct

Taxonomic class: Ashy over loamy, glassy over isotic, frigid Alfic Humic Vitrixerands
Texture: ashy over loamy soils

Slope: 4% to 12%

Depth class: moderately deep (50 to 100 cm) to bedrock (paralithic)

Drainage class: well

Parent material: volcanic ash and pumice derived from dacite over residuum weathered from
volcanic sandstone or siltstone

1016 - Name: Lapine series

Taxonomic class: Ashy-pumiceous, glassy Xeric Vitricryands

Texture: ashy soils with greater than 35% pumice paragravel

Slope: 2% to 12%

Depth class: very deep (greater than 150 cm)

Drainage class: excessively

Parent material: volcanic ash and pumice derived from dacite over residuum weathered from
volcanic rock or tephra

1018 - Name: Lapine series

Taxonomic class: Ashy-pumiceous, glassy Xeric Vitricryands

Texture: paragravelly ashy coarse sandy loam

Slope: 12% to 35%

Depth class: very deep (greater than 150 cm)

Drainage class: excessively

Parent material: volcanic ash and pumice derived from dacite over residuum weathered from
volcanic rock or tephra

1023 - Name: Lapine series

Taxonomic class: Ashy-pumiceous, glassy Xeric Vitricryands

Texture: paragravelly ashy coarse sandy loam

Slope: 12% to 35%

Depth class: very deep (greater than 150 cm)

Drainage class: excessively

Parent material: volcanic ash and pumice derived from dacite over residuum weathered from
volcanic rock or tephra

1026 - Name: Lapine series

Taxonomic class: Ashy-pumiceous, glassy Xeric Vitricryands

Texture: paragravelly ashy coarse sandy loam

Slope: 12 to 35%

Depth class: very deep (greater than 150 cm)

Drainage class: excessively

Parent material: volcanic ash and pumice derived from dacite over residuum weathered from
volcanic rock or tephra
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1031 - Name: Lapine series

Taxonomic class: Ashy-pumiceous, glassy Xeric Vitricryands

Texture: paragravelly ashy coarse sandy loam

Slope: 2% to 12%

Depth class: very deep (greater than 150 cm)

Drainage class: excessively

Parent material: volcanic ash and pumice derived from dacite over residuum weathered from
volcanic rock or tephra

1048 - Name: Humic Vitrixerands family

Taxonomic class: Ashy, glassy, frigid Humic Vitrixerands

Texture: ashy soils

Slope: 20% to 40%

Depth class: moderately deep to very deep (20 cm to greater than 150 cm) bedrock (lithic)
Drainage class: somewhat excessively

Parent material: eolian deposits derived from pumice

1050 - Name: Yancy series

Taxonomic class: Claylike, smectitic, frigid, shallow Vitrandic Durixerolls

Texture: soils with a layer of loamy material and greater than 35% gravel over a claylike layer
Slope: 1% to 4%

Depth class: shallow (25 cm to 50 cm) to duripan

Drainage class: well

Parent material: alluvium

1051 - Name: Alfic Humic Vitrixerands family

Taxonomic class: Ashy over claylike, glassy over smectitic, frigid Alfic Humic Vitrixerands
Texture: ashy over claylike soils

Slope: 2% to 12%

Depth class: moderately deep (50 cm to 100 cm) to duripan

Drainage class: well

Parent material: volcanic ash and pumice derived from dacite over residuum weathered from
volcanic rock or tephra

1052 - Name: Shukash series

Taxonomic class: Ashy over loamy-skeletal, glassy over isotic Xeric Vitricryands

Texture: very paragravelly ashy loamy coarse sand

Slope: 12% to 35%

Depth class: very deep (greater than 150 cm)

Drainage class: somewhat excessively

Parent material: volcanic ash and pumice derived from dacite over residuum weathered from
volcanic rock or tephra

1053 - Name: Shukash series

Taxonomic class: Ashy over loamy-skeletal, glassy over isotic Xeric Vitricryands
Texture: very paragravelly ashy loamy coarse sand

Slope: 2% to 12%

Depth class: very deep (greater than 150 cm)

Drainage class: somewhat excessively
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Parent material: volcanic ash and pumice derived from dacite over residuum weathered from
volcanic rock or tephra

1054 - Name: Bottlespring series

Taxonomic class: Fine, smectitic, frigid Vitrandic Durixerolls

Texture: stony ashy loam

Slope: 1% to 4%

Depth class: moderately deep (50 cm to 100 cm) to duripan

Drainage class: well drained

Parent material: volcanic ash and pumice derived from dacite over residuum weathered from
volcanic rock or tephra

Rock fragments on surface: 3% to 50%, dominantly cobbles or stones

1058 - Name: Shukash series

Taxonomic class: Ashy over loamy-skeletal, glassy over isotic, Xeric Vitricryands

Texture: paragravelly ashy loamy coarse sand

Slope: 2 to 12%

Depth class: very deep (greater than 150 cm)

Drainage class: somewhat excessively

Parent material: volcanic ash and pumice derived from dacite over residuum weathered from
volcanic rock or tephra

1059 - Name: Shukash series

Taxonomic class: Ashy over loamy-skeletal, glassy over isotic Xeric Vitricryands

Texture: paragravelly ashy loamy coarse sand

Slope: 12% to 35%

Depth class: very deep (greater than 150 cm)

Drainage class: somewhat excessively

Parent material: volcanic ash and pumice derived from dacite over residuum weathered from
volcanic rock or tephra

1071 - Name: Shanahan series

Taxonomic class: Ashy over loamy, glassy over isotic Xeric Vitricryands

Texture: paragravelly ashy loamy coarse sand

Slope: 0% to 2%

Depth class: very deep (greater than 150 cm)

Drainage class: somewhat excessively

Parent material: volcanic ash and pumice derived from dacite over alluvium derived from volcanic
rock or tephra

1072 - Name: Lapine series

Taxonomic class: Ashy-pumiceous, glassy Xeric Vitricryands

Texture: paragravelly ashy coarse sandy loam

Slope: 2% to 12%

Depth class: very deep (greater than 150 cm)

Drainage class: excessively

Parent material: volcanic ash and pumice derived from dacite over residuum weathered from
volcanic rock or tephra
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1075 - Name: loamy-skeletal soils

Taxonomic class: none

Texture: loamy soils with greater than 35% gravel or cobbles

Slope: 35% to 60%

Depth class: very deep (greater than 150 cm)

Drainage class: well

Parent material: residuum or colluvium weathered from volcanic rock or tephra

1076 - Name: Shukash series

Taxonomic class: Ashy over loamy-skeletal, glassy over isotic Xeric Vitricryands

Texture: paragravelly ashy loamy coarse sand

Slope: 35% to 60%

Depth class: very deep (greater than 150 cm)

Drainage class: somewhat excessively

Parent material: volcanic ash and pumice derived from dacite over residuum or colluvium
weathered from volcanic rock or tephra

1080 - Name: Bly series, ashy sandy loam phase

Taxonomic class: Fine-loamy, isotic, frigid Vitrandic Argixerolls
Texture: ashy sandy loam

Slopes: 0% to 4%

Depth class: very deep (greater than 150 cm)

Drainage class: well

Parent material: alluvium or eolian deposits

1090 - Name: Bigtoe series

Taxonomic class: Fine, smectitic, frigid Aquandic Argialbolls
Texture: ashy sandy clay loam

Slope: 0% to 2%

Depth class: moderately deep (50 to 100 cm) to duripan
Drainage class: pootly

Parent material: tephra over alluvium or residuum

1316 - Name: Shukash series

Taxonomic class: Ashy over loamy-skeletal, glassy over isotic Xeric Vitricryands

Texture: paragravelly ashy loamy coarse sand

Slope: 2% to 12%

Depth class: very deep (greater than 150 cm)

Drainage class: somewhat excessively

Parent material: volcanic ash and pumice derived from dacite over residuum weathered from
volcanic rock or tephra

1317 - Name: Sukash series

Taxonomic class: Ashy over loamy-skeletal, glassy over isotic Xeric Vitricryands
Texture: paragravelly ashy loamy coarse sand

Slope: 35% to 60%

Depth class: very deep (greater than 150 cm)

Drainage class: somewhat excessively



Lower Sprague-Lower Williamson W atershed Assessment Page 4-23
Chapter 4. Geologic Processes

Parent material: volcanic ash and pumice derived from dacite over colluvium or residuum
weathered from volcanic rock or tephra

1391 - Name: Maset taxadjunct

Taxonomic class: Ashy over loamy, glassy over isotic, frigid Alfic Humic Vitrixerands
Texture: ashy over loamy soils

Slope: 20% to 40%

Depth class: moderately deep (50 cm to 100 cm) to bedrock (lithic)

Drainage class: well

Parent material: volcanic ash and pumice derived from dacite over residuum weathered from
volcanic sandstone or siltstone

2001 - Name: Mesquito series

Taxonomic class: Ashy-skeletal, glassy, nonacid Typic Cryaquands

Texture: mucky ashy sandy loam

Slope: 1% to 8%

Depth class: assume very deep (greater than 150 cm)

Drainage class: poortly

Parent material: alluvium derived from pumice over residuum or alluvium weathered from volcanic
rock or tephra

2002 - Name: Mesquito series

Taxonomic class: Ashy-skeletal, glassy, nonacid Typic Cryaquands

Texture: mucky ashy sandy loam

Slope: 8% to 15%

Depth class: assume very deep (greater than 150 cm)

Drainage class: pootly

Parent material: alluvium derived from pumice over residuum or alluvium weathered from volcanic
rock or tephra

2003 - Name: Mighty series

Taxonomic class: Ashy over loamy, glassy over mixed, nonacid Aquandic Cryaquepts
Texture: black loam

Slope: 0% to 1%

Depth class: very deep (greater than 150 cm)

Drainage class: pootly

Parent material: alluvium over alluvium derived from pumice over alluvium

2004 - Name: Chocknott series

Taxonomic class: Medial over ashy, glassy, nonacid Typic Cryaquands
Texture: medial coarse sandy loam

Slope: 1% to 4%

Depth class: very deep (greater than 150 cm)

Drainage class: pootly

Parent material: alluvium derived from pumice

2010 - Soil name: Tutni series
Taxonomic class: Ashy, glassy, nonacid Typic Cryaquands
Texture: paragravelly ashy loamy coarse sand
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Slope: 0% to 1%

Depth class: very deep (greater than 150 cm)

Drainage class: somewhat poorly

Parent material: alluvium derived from pumice over alluvium derived from volcanic rock or tephra

2017 - Name: Cosbie series

Taxonomic class: Loamy over ashy or ashy-pumiceous, mixed over glassy, superactive, nonacid
Aquandic Cryaquents

Texture: mucky diatomaceous silt

Slope: 1% to 3%

Depth class: very deep (greater than 150 cm)

Drainage class: very pootly

Parent material: grassy organic material over diatomaceous earth over alluvium derived from
pumice over alluvium

2019 - Name: Humic Haploxerands family

Taxonomic class: Medial over loamy-skeletal, amorphic over isotic, frigid Humic Haploxerands
Texture: medial surface and upper subsoil layers to a depth of about 70 cm over loamy lower subsoil
layers with greater than 35% gravels or cobbles

Slope: 0% to 3%

Depth class: very deep (greater than 150 cm)

Drainage class: well

Parent material: alluvium derived from volcanic rock or tephra

2020 - Name: Dilman series

Taxonomic class: Loamy over ashy or ashy-pumiceous, mixed over glassy, superactive Aquandic
Cryaquolls

Texture: black mucky loam

Slope: 0% to 2%

Depth class: very deep (greater than 150 cm)

Drainage class: poortly

Parent material: alluvium over alluvium derived from pumice

2021 - Name: Hallet series

Taxonomic class: Loamy over ashy or ashy-pumiceous, mixed over glassy, superactive, frigid
Vitrandic Haploxerolls

Texture: black loam

Slope: 0% to 2%

Depth class: very deep (greater than 150 cm)

Drainage class: moderately well

Parent material: alluvium over alluvium derived from pumice

B63 - Name: Ash-covered colluvial basalt plateaus

Taxonomic class: Ashy over loamy-skeletal, glassy over isotic, frigid Alfic Vitrixerands
Texture: sandy loam

Slope: 0% to 18%

Depth class: very deep

Drainage class: well to moderately well drained

Parent material: ash over basalt colluvium
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EROSION POTENTIAL

Erosion is a natural process, but it can be affected by human activities. Erosion processes transport
coarse and fine sediments from upland areas and streambanks to, and down, the stream channel.
This movement of sediments influences soil conditions in the source area, including nutrient
availability and site fertility, and sediment conditions in the receiving water. High levels of erosion
can interfere with agricultural production on rangelands, crop ground, pastures and forest land.
Erosion can also alter the balance between coarse and fine sediments in the stream channel, which
in turn can impact species composition of vegetation and animals and rates of transition between
functional states. These functional states may relate to fish spawning habitat quality, stream width-
to-depth ratio and water temperature.

Several kinds of erosion are potentially significant sources of sediment to streams in the Lower
Sprague-Lower Williamson subbasin, including sheet erosion, streambank erosion, erosion from
unpaved roads, and rill and gully erosion. Mass movement, an important source of sediment
delivery on the west side of the Cascade Mountains, may occur on occasion, but is not an important
contributor to sediment delivery in streams within the Lower Sprague-Lower Williamson subbasin.

Sheet Erosion

Sheet erosion is defined as the more or less uniform removal of soil from an area without the
development of conspicuous water channels (USDA 2007). Soils data can be used to evaluate the
potential for sheet erosion, using the K-factor. The K-factor is defined by the U.S. Department of
Agriculture (USDA) as an erodibility factor that quantifies the susceptibility of soil particles to
detachment and movement by water (USDA 20006). This factor is used in the Revised Universal Soil
Loss Equation (RUSLE) to calculate soil loss by water. RUSLE is included in many watershed
models to simulate soil movement.

For this analysis, numeric K-factor values were classified as “Low,” “Moderate,” or “High” based on
the ranges specified in the OWEB Manual:

Low: <0.2
Moderate: 0.2 to 0.4
High: >0.4

K-factor values are available for soils surveyed by NRCS within the Lower Sprague-Lower
Williamson subbasin. Since the STATSGO general soil map covers the entire subbasin, this data
was used for the K-factor analysis. In the STATSGO database, soil map units may be defined as a
combination of more than one soil type. In this case, the dominant soil condition was used to
represent the erodibility characteristics that are reflected in the K-factors presented here.

The distribution of K-factor classes across the Lower Sprague-Lower Williamson subbasin is
summarized in Table 4-4. Of the subbasin area, 27.4 percent was considered “Low” in terms of
sheet erosion potential, and 72.6 percent was considered “Moderate” in terms of sheet erosion
potential. There were no areas considered to have “High” erosion potential.
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Table 4-4 Breakdown of K-factor erosion potential classes derived from STATSGO data for
the Lower Sprague-Lower Williamson subbasin
. (Data Source: NRCS 2006b)

K-Factor Area (mi’)
Rating Class

Low 162.9
Moderate 431.2

High 0.0

Total 594.1

Disturbance and Erosion Potential

The effect of soil disturbance on soil erosion potential and subsequent delivery of sediment to
streams can be significant. The SSURGO data for Klamath County, Southern Part (Map 4-2) covers
a portion of the Lower Sprague-Lower Williamson subbasin, primarily on private lands. Data from
this limited area were used to determine the relative abundance of soils with various risk classes in
disturbed areas (NRCS 2006a). The data are presented in Table 4-5 and represent the hazard or risk
of soil loss due to erosion from off-road and off-trail areas after disturbance activities that expose
the soil surface. This soil loss is caused by sheet or rill erosion in off-road or off-trail areas where 50
percent to 75 percent of the surface has been exposed by logging, grazing, mining or other kinds of
disturbance. Approximately 36 percent of the soils in the area surveyed are classified as moderately
sensitive to erosion in disturbed areas. A rating of “moderate” indicates that some erosion is likely
and that erosion-control measures may be needed. This soil interpretation is based on a
combination of factors, including the K-factor and the slope, or steepness, of the soil map unit. The
more sensitive areas are located primarily in the more steeply sloped soil map units of this portion of
the subbasin.

Table 4-5 Risk of soil loss from off-road and off-trail areas after disturbance activities that
expose the soil surface in areas of the Lower Sprague-Lower Williamson
subbasin included in the Klamath County SSURGO database

Rating North Sprague West Williamson Total
Class Sprague River Sprague River

River River

Area (mi’) Area (mi’) Area (mi%) Area (mi%) Area (mi®) %
Slight 25.8 108.1 37.9 70.7 242.5 57.1
Moderate 9.5 51.6 65.4 24.5 151.0 35.6
Severe 4.1 1.3 5.4 1.3
Very 0 0
Severe
Not rated 9.5 10.2 2.5 3.3 25.5 0.0
Total 44.8 169.9 109.9 99.8 424.4 100.0

Streambank Erosion

Streambank erosion is generally one of the most significant sources of erosion in areas of relatively
low relief, as occur throughout the Lower Sprague-Lower Williamson subbasin. Despite the
potential significance of the issue of streambank erosion, data on this issue could not be found.
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ODFW has conducted stream surveys on a limited number of streams within the Lower Sprague-
Lower Williamson subbasin. In the Sprague River watershed, Trout Creek was surveyed along 3.9
stream miles (Table 4-6). The majority of the creek has lower gradients, ranging from 0.5 percent to
2.7 percent. A short half-mile reach on the North Fork Trout Creek has a higher gradient of 17.1
percent. Along the North Fork Trout Creek reaches #2 and #5 (see Table 4-06), there was no bank
erosion. In the lower gradient reaches of Trout Creek, there is a higher amount of bank erosion,
ranging from 26.5 percent to 42.5 percent of the bank.

Not all stream bank erosion is considered bad. Streambanks will erode at a natural pace as the
stream meanders back and forth across its flood plain. If the erosion becomes too great, then the
excessive sediment loads may have a negative impact on water quality and fish habitat.

Graham Matthews and Associates have completed a sediment budget and Light Detection and
Ranging (LiIDAR) information and bathymetry of the Sprague River in portions of the main stem are
also available. These studies can provide data for streambank erosion analysis.

Whether these limited data are representative of the Sprague and Williamson rivers and their
tributaries is not clear, suggesting a need for additional data.

Table 4-6 Bank erosion estimates from ODFW stream sutveys
(Data Source: ODFW 2006)

Watershed Reach  Stream Gradient Bank
Miles (%) Erosion
(%)
Sprague River Watershed
North Fork Trout Creek 1 1.2 1.5 8.7
2 0.4 2.4 0.0
3 0.3 2.1 15.5
4 0.2 2.7 19.9
5 0.5 17.1 0.0
Trout Creek 1 0.6 0.5 42.5
2 0.7 1.4 26.5

There is no available benchmark indicating what is an “acceptable” level of bank erosion. However,
a benchmark could be developed from the Appendix in Winward’s (2000) Monitoring the
Vegetation Resource in Riparian Areas and other ongoing Greenline analysis in the Lower Sprague-
Lower Williamson subbasin.

It is important to note that a very limited number of stream reaches have been evaluated for bank
erosion within this subbasin. However, the limited data suggest that bank erosion is an important
concern in some, but not all, areas within the Lower Sprague-Lower Williamson subbasin.

Road Erosion

The extent, density, condition and location of roads in a watershed can have a significant influence
on erosion and the quantity and quality of sediment that is delivered to streams in the watershed.
Information on roads was assembled for this Assessment largely from data collected by the USEFS
and NRCS.
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There are approximately 2,299.1 miles of public and private roads mapped in the Lower Sprague-
Lower Williamson subbasin. The road density is an average of 3.8 miles of road per square mile.
The density ranges from 2.9 miles per square mile in the Sprague River watershed to 4.6 miles per
square mile in the Williamson River watershed (Table 4-7, Map 4-5). Using mapped road miles as an
estimate of actual road miles is difficult, because many unimproved dirt roads are not mapped and
some roads that are mapped have been closed or otherwise have overgrown. Nevertheless, the
mapped roads provide baseline information on road miles.

Table 4-7 Road density in the Lower Sprague-Lower Williamson subbasin
(Data Source: BLM 2006)

Watershed Road Length Watershed Area Road Density
(mi) (mi®) (mi/mi’)

North Sprague River ~ 497.9 123.0 4.0

Sprague River 537.3 183.9 2.9

West Sprague River 723.6 176.0 4.1

Williamson River 540.3 116.7 4.6

Total 2,299.1 599.6 3.8



Lower Sprague-Lower Williamson W atershed Assessment

Chapter 4. Geologic Processes

Page 4-29

Williamson River

m US Forest Service

m Bureau of Land Management
m State Land ~_ Other Road
[ Private

[ Private Commercial

~ Frimary Highway
~. Secondary Highway

Watershed
West Sprague River
Watershed
\SEO]
62 North Sprague River
O
g# = Watershed
]
e
Y‘& @ @7
&, Sprague River
=N Watershed
“, o
Sx
/5
.
%
Ownerahip and Roads Lower Sprague/Lower Williameon Assessment Unit
Owner Roads e Watershed Data source:

5% Water Body

~_ Stream

Roads - BLM general transportation.
Ownership - Winema NF ownership.
Hydrography - BLM.

N
Scale: 1:298,000 Wi \
o 25 5 A / Environmental
Mil S’ Chemistry, Inc.
iles S

Map 4-5
(Data Source: BLM 2006)

Distribution of roads within the Lower Sprague-Lower Williamson subbasin



Lower Sprague-Lower Williamson W atershed Assessment Page 4-30
Chapter 4. Geologic Processes

Road surface data in the Lower Sprague-Lower Williamson subbasin is based on the BLM GIS road
data layer (Table 4-8). The GIS layer identified six surface types on roads in the subbasin. Please
note that this information pertains to publicly owned upland areas. Little information is available
for privately owned roads.

The USFES has not conducted a survey of the level of maintenance of roads, or of their direct
connection to streams via ditches and road drainages. This information would be helpful in
determining the amount of sediment that travels from the road surface to the streams.

Table 4-8 The amount of different types of road surface on Fremont-Winema National
Forest land, by miles of road, in each watershed in the Lower Sprague-Lower
Williamson subbasin, as determined by the BLM

(Data Source: BLM 2006)

North West

Road Surface Sprague Spr.ague Sprague Wl]h:amson Total
: River : River
River River
Aggregate Surface 459 85.8 111.0 34.2 277.0
Bituminous 0.0 4.1 17.5 1.3 22.8
Hard Surface 0.9 3.7 14.6 0.3 19.5
Highway 0.0 9.7 0.0 28.8 38.5
Natural Improved (Graded & 0.6 1.8 10.8 2.5 15.7
Drained)
Natural Unimproved 288.8 230.9 528.5 228.4 1,276.6
Not Known 161.7 201.3 41.3 244.8 649.1
Total 497.9 537.3 723.6 540.3 2,299.1
Percent
Aggregate Surface 9.2 16.0 15.3 6.3 12.0
Bituminous 0.0 0.8 2.4 0.2 1.0
Hard Surface 0.2 0.7 2.0 0.1 0.8
Highway 0.0 1.8 0.0 5.3 1.7
Natural Improved (Graded & 0.1 0.3 1.5 0.5 0.7
Drained)
Natural Unimproved 58.0 43.0 73.0 42.3 55.5
Not Known 325 37.5 5.7 45.3 28.2

Total 100.0 100.0 100.0 100.0 100.0
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Location of Roads

Roads Close to Streams

The location of roads in relationship to streams can be an indicator of the potential magnitude of
effect the road network may have on the stream. Road drainage not only delivers sediment to
streams, but can also route water to streams faster. The faster routing can increase sediment loading
and erosion due to the potentially higher velocities, while it can decrease the amount of infiltration.

Map 4-6 shows areas where roads are located within 200 feet of a stream. Table 4-9 summarizes the
number of miles of gravel and dirt road within 200 feet of a stream. Also included in Table 4-9 is
the number of stream miles within 200 feet of a road, which is perhaps more relevant to the
potential effect of roads on the stream network. On average, approximately 31.0 percent of the
mapped roads within the Lower Sprague-Lower Lower Sprague-Lower Williamson subbasin are
within 200 feet of a stream.

Table 4-9 Length of road or stream (miles) within 200 feet of each other
(Data Source: BLM 2005, 2006)

Percent of Total

Watershed Road Length! Stream Length? Stream/Tenpth?
North Sprague River 33.8 30.8 253
Sprague River 63.0 58.8 20.5
West Sprague River 79.2 72.5 38.1
Williamson River 76.7 76.7 44.7
Total 252.8 238.8 31.0

! Within 200 feet of stream.

? Within 200 feet of road.

Data methods/limitations: Using the GIS, road and stream layers were buffered by 200 feet on each side and ovetlaid
with each other. The length of road and stream within the overlapping buffer areas was calculated and is summarized
by subwatershed. These data ate suitable for watershed-scale and subwatershed-scale characterization, and are not
recommended for site-specific analysis or planning. Field verification is required prior to project planning.

Table 4-10 identifies roads close to streams based on the road surface types. Highways and other
paved roads generally do not contribute sediment from the road surface, although sediment from
ditches and cut-banks may enter the stream system. Gravel and dirt roads may experience surface
erosion, as well as ditch and cut-bank erosion, and are the most prevalent in the Lower Sprague-
Lower Williamson subbasin (Table 4-10). The West Sprague River watershed contains the most dirt
and gravel road miles near streams (68.3 miles), whereas the North Sprague River watershed
contains the least, at 20.5 miles of roads near streams.
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Table 4-10 Miles of road within 200 feet of a stream by watershed

(Data Source: BLM 2006)

Data methods/limitations: Using ArcGIS, the buffered streams layer was overlaid with the roads
layer. The length of roads within 200 feet of streams was calculated. These data are suitable for
watershed-scale and subwatershed-scale characterization, and are not recommended for site-specific
analysis or planning. Field verification should be conducted before project planning.

Natural
Unimprove
Hard
Watershed Highway Surface / Aggregate d/ Not Total
Paved / Gravel Improved Known
- (Graded &
Drained) |
1;13‘::‘ Sprague 0.0 0.1 33 17.2 13.2 33.8
Sprague River 2.9 0.8 9.3 29.5 20.6 63.0
;Vlisetr Sprague 0.0 55 14.0 543 5.4 79.2
Williamson River 2.6 0.0 3.2 21.0 50.1 76.7
Total 5.4 6.3 29.7 122.0 89.3 252.8

ITotals may not reflect numbers in this table due to rounding.
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Roads Crossing Streams

GIS data for roads and streams were used to determine the number of locations where roads cross
streams. Stream crossings were tallied where the BLM GIS road coverage and GIS streams
coverage intersected (BLM 2005, BLM 2006). The number and location of stream crossings in each
watershed are provided in Table

4-11, Map 4-7 and close-up Maps 4-7a through 4-7d. The number of stream crossings per mile of
road (road/stream crossing density) ranges from 0.3 (approximately one crossing for every three
road miles) in the North Sprague River watershed to 0.6 (approximately one crossing for every one
mile of road) in the Sprague River watershed. The number of crossings is approximate because not
all roads are mapped accurately.

Table 4-11 Road-stream crossings in the Lower Sprague-Lower Williamson subbasin
(Data Source: BLM 2005, 2006)

Density Density
Watershed Total (ctossings/mi of (crossings/mi of

road) stream)
North Sprague River ' 137 0.3 1.1
Sprague River ' 302 0.6 1.1
West Sprague River ' 310 0.4 1.6
Williamson River 214 0.4 1.2
Total ' 963 0.4 1.2

Data methods/limitations: Road-stream crossing point locations wete generated by ovetlaying

the road and stream layers using the GIS. The density of road stream crossings is calculated as

the number of road-stream crossings divided by the area of the subwatershed. The accuracy of
this layer is determined by source data limitations. These data area suitable for watershed-scale

and subwatershed-scale characterization, and are not recommended for site-specific analysis or

planning. Field verification is recommended prior to project planning.
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Roads and Erosion Potential

The effect of roads on delivery of sediment to streams can be influenced by the erosion potential of
the soil, especially for roads surfaced with natural materials. The SSURGO data for Klamath
County, Southern Part covers a portion of the Lower Sprague-Lower Williamson subbasin, primarily
on private lands (Map 4-2). Data from this limited area were used to determine the relative
abundance of soils of various erodibility classes (NRCS 20062). The data are presented in Table 4-
12, and represent the hazard or risk of soil loss due to erosion from unsurfaced roads and trails.
Approximately 35 percent of the soils in the area surveyed are classed as severely sensitive to road-
related erosion. A rating of “severe” indicates that erosion is very likely and that erosion-control
measures, including revegetation of bare areas, are advised. The more sensitive areas are located
primarily in the higher-sloped, or steeper, soil map units of this portion of the subbasin.

Table 4-12  Soil sensitivity to road-related erosion in areas of the Lower Sprague-Lower
Williamson subbasin included in the Klamath County SSURGO database
(Data Source: NRCS 2006a)

Rating Class North Sprague West Williamson Total
Sprague River Sprague River
River River
Area (mi%?) Area (mi%?) Area (mi?) Area Area Yo
(mi?) (mi?)
Slight 9.0 39.3 16.0 43.6 107.9 254
Moderate 14.8 76.4 22.8 27.7 141.7 33.4
Severe 11.4 441 68.6 25.2 149.3 35.2
Very Severe 0 0 0 0 0 0
Not rated 9.5 10.2 2.5 3.3 255 6.0
Total 44.7 170.0 109.9 99.8 424.4 100.0

Rill and Gully Erosion

Rill and gully erosion are significant sources of sediment delivery to streams throughout the
subbasin. Although quantitative data are generally not available, several generalizations can be made
based on field observations. The soil resource inventory prepared for Winema National Forest
(Carson 1979) identified land types within the forest that were more prone to rill and gully erosion.

Those judged to be most susceptible were rated as having extreme risk. They were characterized as
having:

° Steep slopes on dome-shaped uplifts;
o Steep ridges and side-slopes; and
o Ashy soils overlying buried residual and colluvial (sloped) soils with mixed timber types (this

land type typically occurs on shield volcanoes, basaltic eruptive centers and block faults on

steep lands).
Each of these high-risk land types occurs on slopes greater than 40 percent, and each was rated as
having extreme rill and gully erosion potential. A variety of other land types were found to be
associated with high risk for gully and rill erosion. These included land types associated with such
features as the following: old lake beds; volcanic features, such as cinder cones, lava table lands,
rhyolitic dome uplifts and eruptive centers; alluvial and colluvial deposits, valleys and bottomlands;
toeslopes, benches and footslopes where soil has accumulated by downslope movement; and steep
ridges and side-slopes less than 40 percent.
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Mass Movement of Soil

Although mass movement does not appear to have been an important source of sediment to
streams within the study area, the potential exists for movement in some areas. Data on soil mass
movement potential are not available for the watershed assessment area. This would be an area for
future study to determine the potential of mass movement of soil and its contribution to stream
sediment loads.

Wind Erosion

Wind erosion is the physical detachment and movement of soil particles by wind. Generally, wind
erosion is considered to be a potential problem only in cultivated areas where soils are left bare for
extended periods of time. In the Lower Sprague-Lower Williamson subbasin, wind erosion is not a
great concern due to the minimal amount of intensively cultivated areas in the subbasin. Wind
erosion is generally not a concern in forested areas, even when cleared, due to the presence of
remaining understory vegetation or litter on the ground, which breaks up the force of the wind.
However, it is important to note that the primarily sandy, diatomaceous or ashy soils found in the
area are very susceptible to blowing when they are left bare and unprotected. This commonly
happens when fields are being worked or when roads consisting of a bare soil surface are being used.

INFLUENCE OF HUMAN ACTIVITIES ON EROSION
POTENTIAL

Human activities and land use practices within the watershed have altered the natural balance
between sediment sources, transport and deposition within the stream system. The principal
activities that have likely contributed to increased erosion are road building, railroads and logging in
the uplands and stream channel modifications in the lowlands especially from vegetation removal,
channel straightening, diking and wetland draining, as well as grazing on the streambanks.
Management-related effects in the uplands are largely attributable to roads, which are subject to
erosion of fillslopes, cutslopes, road surface (of unpaved roads) and ditches. Road-related erosion is
probably high in the Lower Sprague-Lower Willimson subbasin because there is a very high density
of roads and many of those are adjacent to streams. In steep areas, roads increase the risk of slope
failure on both the underlying slope (oversteepened and low strength) and the slope above the road
(oversteepened) (Biosystems 2003).

Drainage ditches associated with roads route surface runoff, thereby contributing increased sediment
delivery if the ditches are hydrologically connected to streams (Biosystems 2003). Ditches can
potentially expand the stream network during storms if they capture enough water to keep it
channelized during runoff events and/or are directly connected to streams. The water that is
captured and routed down a road or ditch can alter both the sediment load and the timing of the
delivery of runoff to the stream.

Roads provide many useful benefits, including access for timber extraction and management, fire
suppression and recreation. However, road construction can result in a high level of disturbance to
the forest ecosystem, potentially affecting the hydrology, soil stability, fish passage, upland habitat
fragmentation and downstream transport of material through the stream network. Road
construction can expose bare soil on disturbed slopes and ditches, which are vulnerable to erosion
until they become vegetated. In order to withstand traffic by log trucks and heavy vehicles, a
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compacted, impervious surface is created, and in some cases runoff is redirected along roadside
ditches. Roads have long been the focus of concern regarding sedimentation of streams. However,
the extent of the effect depends on many factors, including road location, proximity to the stream,
slope, maintenance and construction techniques. Valley bottoms and mid-slope roads, especially
those on steep slopes or near streams, can have large effects on sediment delivery to stream

(Biosystems 2003, WPN 1999).

Road construction practices have changed significantly over the last 30 years. Improved road
location, design, drainage and maintenance practices have all served to address problems associated
with roads. Improved, frequent cross-drain culverts divert road surface runoff before it reaches a
stream channel. Changes in timber harvesting practices have reduced the need for roads, and road
obliteration or blocking projects have reduced overall road density. Protection zones around
streams and riparian buffer strips have served to mitigate negative road effects (Biosystems 2003).
Continued improvement of the road system, including closure of unnecessary or problematic road
segments, replacement of undersized culverts and ongoing maintenance, will be necessary to
minimize the effect of roads on sediment delivery to streams.

Ditches can potentially expand the stream network during storms. They can alter both the sediment
load and the timing of delivery of runoff to the stream. Proper drainage of roads, including the use
of well-designed and maintained ditches, is important to minimize the adverse effects of roads on
water quality and aquatic habitat. Land management agencies and some private landowners have
begun programs to minimize erosion from roads and ditches on their lands.

Logging practices changed substantially after passage of the Oregon Forest Practices Act in 1973.
There are now required practices, such as riparian buffers, low compaction vehicles and road
watering, that reduce soil disturbance and retain riparian vegetation during logging operations. More
recent forestry operations typically cause less erosion than previous ones, but effects from past
practices probably persist to some extent.

Channel modifications and vegetation removal during the nineteenth and twentieth centuries
contributed to streambank and surface erosion. The increased peak stream velocity that has resulted
from channelization and diking, and reduction in the amount of wetlands, have increased the erosive
capability of streams within the subbasin, but to an unknown degree. In addition, the clearing of
riparian vegetation has reduced the resistance of streambanks to erosion. More recently,
implementation of Best Management Practices (BMPs), including many riparian fencing projects on
private lands, has reduced erosion caused by agricultural practices. Riparian restoration and planting
efforts should continue to improve overall bank stability conditions.

The legacy of past land use practices within the watershed is associated with erosion today, but the
magnitude of effect from past land management is difficult to quantify. In the uplands, human-
caused erosion is probably still most strongly associated with the presence of roads, especially those
closest to stream channels and on steep slopes. In the lowlands, where there is an absence of intact
riparian vegetation and the continuation of land-disturbing activities, excessive bank erosion will
likely continue. Future sources of sediment to the stream system will continue to include legacy
effects of past road construction, agricultural practices, government projects, channel engineering
and straightening, and logging operations. In general, however, such sources will probably diminish
in significance over time as problem culverts are replaced, roads are upgraded or decommissioned,
and riparian vegetation is restored. Future logging and associated road building may contribute new
sources of erosion, but proper road design, maintenance practices and careful adherence to current
best management practices should minimize such effects (Biosystems 2003).
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DATA, METHODS AND LIMITATIONS

The information presented in the tables for Tables 4-2, 4-3, and 4-4 was based on analysis of digital
map data obtained from the BLM (BLM 2005, BLM 2000). This information was the most accurate
information available at the time of analysis. ArcGIS, a Geographic Information System (GIS), was
used to buffer and overlay the mapped road and stream data to provide a watershed-scale and
subwatershed-scale understanding of the interactions between these landscape features.

The most accurate roads layer available is the BLM’s “General Transportation” layer. This layer
contains the most complete spatial coverage, as well as the most information regarding road surface
conditions, and consequently was used for road analyses in this chapter. However, it must be noted
that this layer was created by the BLM by merging road layers from a variety of sources and scales
ranging from 1:12,000 to 1:100,000, so road density may sometimes be inconsistent. Similarly, the
streams layer was developed by the BLM in a multi-agency effort and is generally at 1:24,000 in
scale, but may include data at the scale of 1:100,000. Consequently, these data are not recommended
for site-specific planning or project implementation. Field verification is necessary prior to any site-
specific work. Due to changes through time and inaccuracies in the source data, some roads and
streams may be in the wrong location or may not appear at all. Nonetheless, based on discussions
with professionals working in the watershed and residents of the watershed, we believe the data are
suitable for characterization of conditions at the scale of the Watershed Assessment.

The proximity of roads to streams provides a means of characterizing the potential opportunity for
roads to contribute sediment to streams and makes it possible to compare subwatersheds with
regard to sediment movement in the watershed. However, that characterization does not imply that
sediment is being contributed by the road at every identified location. There are many other factors
in addition to proximity, such as slope steepness, soil characteristics and road maintenance
condition, that influence the likelihood of sediment movement. The purpose of this analysis is to
identify potential areas of s