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Abstract
This document is the Little Butte Creek Watershed Action Plan prepared for the Little Butte Creek Watershed Council and funded by the Oregon Watershed Enhancement Board.  The Action Plan is based on information contained in the Little Butte Creek Watershed Assessment and additional source documentation.  This information has been used to evaluate site-specific and watershed-wide issues affecting salmon and other essential watershed resources.  These issues include: protection/conservation, riparian health, sediment sources, fish barriers, fish screens, channel modifications, roads, low stream flows, wetland loss, non-point source nutrient pollution, and additional assessment opportunities.  The Action Plan includes recommendations for how to protect, restore, and enhance conditions through the implementation of a watershed health strategy.  
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Introduction

The Little Butte Creek Watershed

The Little Butte Creek Watershed (LBCW) is located in southern Oregon in the eastern portion of the Rogue River basin (see Map I1) and lies almost entirely within the Cascade Mountain Range.   The LBCW is classified as a 5th field watershed and is a complete watershed with the Little Butte Creek flowing into the Rogue River.   The major tributaries within the LBCW include Antelope Creek, North Fork Little Butte Creek, and South Fork Little Butte Creek.   South Fork Little Butte Creek’s headwaters are at the Cascade Divide while the headwaters for North Fork Little Butte Creek originate at Fish Lake in Jackson County.

The LBCW contains approximately 373 square miles, all of which is within Jackson County except for 19 square miles in Klamath County.   It is bounded on the north by Big Butte Creek and on the south by Bear Creek.   Little Butte Creek is a class 1, order 5 stream system and flows 43 miles from its headwaters until it empties into the Rogue River to the west.   Elevations in the watershed range from 1,200 feet above mean sea level at the mouth to over 9,300 feet.   The upper portion of the watershed is located on the High Cascade plateau and is a low gradient system.   As it flows toward the Rogue River it takes on a steeper stream profile until it reaches the lower 19 miles where it returns to a low gradient system.

Eagle Point, located near river mile 3 on Little Butte Creek, is the only incorporated city within the watershed, although the small rural communities of Brownsboro, Lake Creek and Climax provide a “neighborhood” focus up on the tributaries.   The population of Eagle Point, as of the 2000 census, is 4575.   The population for the rest of the watershed is approximately 5600.   The White City area, with a 1990 population of over 5000 is located in both the LBCW and the Bear Creek Watershed.   The percentage of the population base that is within the LBCW is unknown.   The economic activity of White City affects the Little Butte Creek, Bear Creek and 7 Basins watersheds and is the major industrial area in the eastern Rogue Basin.

Agriculture and logging are the basis for the economy in the watershed.   Irrigated agriculture and livestock grazing dominate the lower portion of the watershed.   This accounts for 32% of the watershed and extends up Little Butte Creek and into the lower five miles of the North and South Forks.   Forestlands make up over 65% of the watershed.   Most of the watershed above the five-mile mark is publicly owned (U.S.  Forest Service and Bureau of Land Management).   Federal lands account for about 25% of the available year round habitat for anadromous fish.   Extensive logging has taken place on both public and private lands.

The economic character of the watershed is undergoing change due to rapid population growth.   Many retired people located in the watershed, along with the people living in the LBCW but working elsewhere in the Rogue Basin are responsible for significant “imported” income.

Resident and anadromous fish include coho, winter and summer steelhead, fall and spring chinook, sea-run and resident cutthroat, rain​bow trout, and Pacific lamprey.
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Data Source:  Southwest Oregon Province Resource Information GIS Data CD Set (V.  0.7)
Action Opportunities

This chapter contains ten categories of issues and action opportunities for the Little Butte Creek Watershed.  Each category includes a description of a watershed issue, tasks for improving the condition, and types of involvement needed to address the concern.   In addition, summaries of site-specific watershed conditions have been included with some of the categories to determine where to implement projects described in the Watershed Health Strategy.   These condition summaries contain only those sites that have significant data to support evaluation.  Many other locations in the watershed also need attention, and these sites will be integrated as more information becomes available.

Action opportunity categories include low stream flows, riparian health, fish screens, fish passage, roads, sediment sources, channel modifications, non-point source nutrient pollution, wetland loss, and other assessment needs.  The following briefly summarizes each of these action opportunities:

Low Stream Flow

Increase summer stream flows through conservation practices that reduce surface water withdrawal and strategies that improve the storage capacity of the watershed.

Riparian Health  

Restore riparian habitats along priority streams to improve fish survival and water quality.

Fish Screens

Install and/or upgrade fish screen devices on priority irrigation diversions in the watershed.

Fish Passage  

Improve fish passage of priority diversions and culverts in the watershed that have known fish passage problems.

Roads 

Promote management strategies that lower the impact of roads on the hydrologic function of the watershed.

Sediment Sources

Promote land management practices that restore areas with sediment source problems and protect those sensitive to erosion.

Channel Modifications

Assess streams with channel modifications and develop strategies for improving their hydrologic function.

Water Quality

Reduce nutrient pollution in streams by reducing nutrient loading and by increasing local citizen participation in outreach and monitoring programs.

Wetland Loss

Identify priority wetlands and develop strategies to improve their function in the watershed.

Assessment

Assess drainages in the watershed that have little data available for water quality, stream habitats, and riparian conditions to determine if protection or restoration activities are necessary.

Stream Flow

Action

Increase summer stream flows through conservation practices that reduce surface water withdrawal and strategies that improve the storage capacity of the watershed.
Issue

Low stream flows decrease the complexity of habitats for fish and make streams more susceptible to increases in water temperature.   As the depth of water decreases, in-stream pools become shallower and can dramatically heat up when exposed to the sun.   Extreme decreases in flow can cause sections of a stream to dry up entirely, isolating fish from more suitable habitat further up or downstream.

A variety of agricultural, rural residential, and forestry land-use practices have reduced stream flows in the watershed.   Low stream flows are probably a result of both a decrease in the natural storage capacity of the watershed and an increase in withdrawal of ground and surface water.  Timber harvesting, roads, a lack of functional wetlands, and an overall decrease in channel complexity (i.e. side channels, beaver activity, large woody debris, etc.) are contributing to a decrease in the storage capacity of the watershed.  Irrigation is the main contributing factor to water withdrawal.  

Tasks

· Discourage excessive timber harvesting in headwater regions, which may disrupt natural recharge of ground and surface water.

· Promote the rehabilitation of roads, gullies, and ditches that intercept ground and surface water.  Conduct an inventory and analysis of these to determine their influence on the watershed’s hydrologic cycle.

· Promote the protection of beaver, beaver ponds, and beaver dams.

· Discourage groundwater pumping in areas near off-channel habitats such as springs.

· Encourage landowners to adopt more efficient irrigation techniques in order to reduce the amount of water withdrawal from streams (i.e. lining and piping irrigation districts and switching to higher efficiency systems such as sprinkler and drip).
· Develop strategies with the Oregon Water Trust, ODFW, DEQ, OWRD, and local water users to increase the amount of in-stream water for fish by acquiring or leasing water rights (particularly ‘early priority date’ water rights).

· Monitor stream flows in the subwatersheds, particularly Little Butte Creek, South Fork Little Butte Creek, North Fork Little Butte Creek, and Antelope Creek to determine the relationship between current flows and the rearing success of salmonids.

· Evaluate stream flow and water rights information to determine how current minimum in-stream flow requirements can be met.

Involvement Needed

Cooperation is needed between water users, the Oregon Water Trust, ODFW, DEQ, and OWRD.

Riparian

Action

Restore riparian habitats along priority streams to improve fish survival and water quality.
Issue

The vegetation area found along streams and rivers is known as the riparian zone.  The character of a local riparian zone is determined by many factors including, hydrologic, geomorphic and biotic processes.  In riparian zones, soils moisture and vegetative cover is generally higher than in adjacent areas.

Riparian zone health is important to fish and aquatic organisms as well as water quality.  Healthy riparian zones help filter out sediment and pollutants.  The root systems of riparian vegetation provide stream bank stabilization, helping to reduce bank erosion and downcutting.  Riparian vegetation also provides habitat for insects and aquatic macroinvertebrates, both food sources for fish.  Additionally, riparian material that makes it into the streams provides nutrients to the system.  Riparian zones also provide hydrological benefits such as reducing stream velocities during high flow events and dissipating the energy of the floodwaters.  Riparian zones also provide woody debris to the system, helping to maintain fish habitat and stream complexity.
More than 43% of the riparian zone on the larger streams in the LBCW is described as either dense forest or young dense forest.  Most of riparian zone found on smaller streams and in higher reaches is from this classification as well.  The areas with this type of riparian vegetation are most likely to function as a healthy riparian zone.  Over 53% of the riparian zone within the LBCW is categorized as either Urban Ag or Young Nonforest.  These two categories of riparian vegetation do not provide adequate shading or root structure.  This indicates that over half of the riparian zone within the LBCW is unable to function as a healthy riparian zone.

In the Little Butte Creek Watershed, all major streams in the lower elevations have riparian areas that lack adequate shading.  The Oregon Department of Environmental Quality (DEQ) has placed Antelope, Burnt Canyon, Conde, Dead Indian, Lake, Mainstem Little Butte, North Fork, South Fork, Lost and Soda Creeks on the 2002 303(d) list of water quality limited streams for water temperature.

Riparian degradation along these streams is primarily due to past and present land use practices.  Historically, mature conifer trees were removed from the riparian zone for timber, and agricultural practices decreased riparian width by converting natural forested floodplains into crop and pasture lands.  The absence of this wide riparian buffer zone, especially the large conifer component, has resulted in a lack of adequate shading and limited the recruitment of large woody debris.  Consequently, the outcome is streams with high water temperatures that also lack channel habitat complexity.  

Much of the riparian habitat in the Mainstem, Lick, Salt, Lake and lower portion of the Northfork subwatersheds is in poor condition.  The riparian areas in the Mainstem subwatershed have been greatly affected by urbanization.  The Antelope, Southfork, Lost, Soda, Dead Indian and Beaver Dam subwatersheds have moderate riparian conditions.  In areas of steeper slopes, and or lower population densities, riparian conditions are slightly better.  As stated above, the conditions in the lower reaches are most likely a result of urban and rural development.  This includes forestry practices on private lands.  
Tasks

· Develop outreach programs for streamside landowners that educate about the importance of riparian zones and ways to improve stream habitat on their properties (i.e. promoting the planting of native trees and shrubs, increasing the width of riparian buffer zones, and limiting the access of livestock to riparian areas).  

· Provide incentives for property owners to refrain from cutting down streamside trees and to leave fallen trees and debris jams in the streams.
· Acquire and utilize information in the ODEQ TMDL Report to more accurately prioritize riparian areas in need of improved stream shading.

· Identify potential properties along priority streams where restoration efforts would be most effective, and encourage landowners to participate in programs such as tree-planting and riparian-fencing.

· Assist landowners in developing grazing management plans that address concerns associated with riparian health.   

· Work with landowners to develop alternative watering techniques on sites where livestock use streams for accessing water.  
· Monitor stream temperatures, turbidity, and water chemistry to help measure the effects of breaks in riparian habitat continuity, bank erosion, and non-point source pollution.
Involvement Needed

Streamside landowners, Oregon State University Extension Service, Oregon Department of Environmental Quality, Oregon Department of Agriculture, USDA Farm Service Agency, Soil and Water Conservation District.

Fish Screens

Action

Install and/or upgrade fish screen devices on priority irrigation diversions in the watershed.

Issue

Many juvenile salmonids are diverted into irrigation ditches that do not have properly functioning fish screens at their stream diversions.  Correcting this problem is important because the highest numbers of juvenile salmonids reside in the watershed during the irrigation season.  Of the 37 irrigation diversion points in Little Butte Creek Watershed on the RBFAT
 fish passage prioritization, 23
 do not meet the current fish screen criteria established by the National Marine Fisheries Service.  Please see the condition summaries located in the “Fish Barriers” section of this chapter for specific diversion dams with fish screen problems.

The following describes a number of problems that each diversion may have and possible ways to correct the situation (ODFW 2000):

In areas inhabited by salmon, steelhead, and/or cutthroat trout, 3/16-inch mesh for rotating screens is too large and allows fry to pass through.  In these areas, 3/32-inch mesh screen is needed to reduce fry losses at irrigation diversions.  All diversions in the Little Butte Creek Watershed are located along streams inhabited by one or more of these fish species.

In most cases, return pipe for fish on screened diversions is too small.  This pipe, which sweeps fish away from the screen and back into the stream, needs to be no less than 10-inches in diameter.  This is also important for keeping debris from clogging this bypass.

The velocity of the water leading to many of the fish screens is generally too high, which can cause juvenile fish to be trapped against the screen or forced through it.  This ‘approach velocity’ needs to be no more than 0.4 cubic feet per second, and the screen needs to be angled to the flow of the stream to encourage a sweeping velocity toward the fish return pipe.

The head gates on many of the diversions are not suitable for transporting fish away from the irrigation ditch and back to the stream.  An adequate bypass system must be provided to safely and rapidly direct fish back to their original habitat.

With many screened diversions, the surface area of the wetted screen material is generally not enough.  It should be 2.5 square feet of wetted material per CFS.

Tasks

· Develop an outreach program that educates landowners on the importance of properly functioning fish screens.

· Evaluate all diversions in the watershed to determine site-specific recommendations for improving or installing fish screen devices.

· Work with owners of irrigation diversions to upgrade their fish screen devices by encouraging their participation in the fish screening cost-share program offered by Oregon Department of Fish and Wildlife.  

Involvement Needed

Irrigation ditch owners, ODFW

Fish Passage Barriers

Action

Improve fish passage of priority diversion dams and culverts in the watershed that have known fish barrier problems.

Issue

In the Little Butte Creek Watershed, diversion dams and culverts are two major limiting factors affecting the migration patterns of anadromous fish.  Barriers do not have to be complete blockages to have serious impacts on the life history of migrating fish.  For salmonids, any energy that is spent on passing barriers cannot be spent on reproduction.  A barrier with a jump greater than only six inches can impede the dispersal patterns of juvenile salmonids, limiting their access to a variety of habitats necessary during early life-stages.

Solving site-specific problems associated with diversion dams is difficult due to the complex nature of water rights, ownership, and multiple-use.  As well, diversion dams vary in size, construction material, and duration.  In particular, temporary push-up dams can change from year to year, depending on the techniques used to construct them.  Some alternatives to current diversion dam construction include (Rogue Basin Fish Access Team 2000):

· Convert gravity diversions (which require an in-stream structure to divert water into an irrigation ditch) to pump systems that have self-cleaning fish screen devices.

· Construct fish ladders at permanent diversion sites to allow passage around the dams.

· Combine points of diversion that are in close proximity to one another in order to reduce the number of problem sites that withdraw water from the stream.

· Install a series of weirs that gradually raise the water level up to the point of diversion, rather than have one dam with an impassable jump.

Assessing the extent to which culverts affect fish movement is also a difficult task due to the high number of road and stream crossings in the watershed.  Culverts that have high jumps, steep gradients, high water velocities, or other passage issues can impede the natural migration of fish.  Some strategies for correcting problem culverts include (ODF 2000):

Replace the culvert with a bottomless arch bridge.

Countersink the culvert and seed it with cobbles or rocks to simulate a natural streambed.

Replace undersized culverts with those that are as wide as the active stream channel.

Retrofit problem culverts with baffles or outlet weirs.

Re-engineer problem culverts to correct steep gradients and high jumps

Remove culverts and restore stream channels in areas where roads are no longer needed.

Due to the intricacies of both diversion dams and culverts in the watershed, each barrier is described separately in the condition summaries to assist the Council in finding site-specific solutions.  There are 37 diversion dams and 47 culverts listed in the RBFAT fish passage prioritization that are considered priority fish barriers
.

For this action plan, the RBFAT barrier prioritization was used to rank fish passage barriers within the Little Butte Creek Watershed.  The top ten barriers are listed here as they should receive priority attention.  However, it must be noted that when windows of opportunity for improving a fish passage barrier due to a funding opportunity and a willing landowner, barriers not on this short-list should be considered for action.
Tasks

· Determine feasibility of improving fish passage of priority diversion dams, based on financial and engineering limitations, as well as the degree to which landowners are willing to participate.

· Collaborate with landowners on ways to enhance fish passage of diversion dams, including potential sources for funding improvement projects.

· Collaborate with BLM and/or Jackson County to replace problem culverts with fish-friendly passages.
· Determine the feasibility of using water from the Applegate River, which has more sustainable year-round flows, for irrigating farmland in the lower portions of the Little Butte Creek Watershed.
Involvement Needed

Diversion dam owners, ODFW, Oregon Water Resource Department, USFS, BLM, Jackson County

Table 1.  Top Priority Barriers in Little Butte Watershed.

	Barrier #
	Points
	Stream
	Name
	Structure Type
	Location
	Coho
	Winter

Stlhd
	Sum. 

Stlhd
	Spring

Chnk
	Fall 

Chnk
	Severity
	Screening
	Stream Miles

 Above

	181*
	11.62
	Little Butte Creek
	Bieberstedt
	concrete apron/

stoplogs
	RM 10
	2
	1
	1
	1
	0
	3
	1
	47.5

	184
	11.62
	Little Butte Creek
	Charley
	Concrete dam 

with stoplogs
	RM 14.2
	2
	1
	1
	1
	0
	3
	1
	42.3

	188
	11.58
	Little Butte Creek
	Walcot
	Concrete dam 

with stoplogs
	RM 16
	2
	1
	1
	1
	0
	3
	1
	38

	284*
	11.16
	South Fork Little 

Butte Creek
	MID 

Diversion
	Concrete dam 

with stoplogs
	RM 0.5
	2
	1
	1
	1
	0
	3
	1
	25

	290
	10.93
	South Fork Little 

Butte Creek
	Hoeft Ditch
	pushup dam
	RM 2.8
	2
	1
	1
	0
	0
	3
	2
	22.7

	187*
	10.62
	Little Butte Creek
	Little Butte

Mill Dam
	Concrete dam
	RM 5.0
	2
	1
	1
	1
	0
	3
	0
	68

	182
	10.62
	Little Butte Creek
	Brown Ditch
	pushup dam
	RM 13.5
	2
	1
	1
	1
	0
	3
	0
	43

	180
	10.12
	Little Butte Creek
	LBID ditch
	concrete dam 

with stop logs
	RM 8.6
	2
	1
	1
	1
	0
	1.5
	1
	51

	186
	10.12
	Little Butte Creek
	Tucker Ditch
	pushup dam
	RM 10.7
	2
	1
	1
	1
	0
	1.5
	1
	46.8

	289
	9.93
	South Fork Little 

Butte Creek
	Ragsdale 

Dtch
	pushup dam
	RM 4.2
	2
	1
	1
	0
	0
	3
	1
	18.3


* Work in Progress.

Sediment Sources

Action 

Promote management practices that restore areas with sediment source problems and protect those sensitive to erosion.

Issue

Erosional processes occur naturally and lead to sedimentation of streams (WPN 1999).  Fish and other aquatic life are adapted to deal with the natural range of sedimentation that occurs within a watershed.  The amount of erosion varies throughout the year, with most occurring during the winter months with the highest stream flows and rainfall.  However, human activity can increase the sediment load reaching the streams, potentially causing harm to the habitat for fish and other aquatic wildlife.  Like natural processes, human induced sedimentation varies over time and occurs predominantly during the times of high flows and rainfall.

Although it is difficult to determine exactly how much sedimentation is too much for local fish populations and other aquatic animals, deviations beyond those occurring naturally have a greater chance of causing harm.  In the Little Butte Creek Watershed (LBCW), the most likely sources of excess sedimentation are road runoff, road instability, and slope instability.

Roads can transport large amounts of sediments through the associated drainage ditch system.   Sediment that is captured in the ditch system, from ravel, sliding, and erosion of the road itself, is transported to the stream channel.  The surface of the road itself can also provide sediment, depending on the surface material and condition of the road, weather conditions and the amount of traffic.  Natural surface roads have the greatest potential for generating sediment, especially if they are heavily used.  Wet weather and heavy track traffic lead to the most rapid breakup of the road surface.  Low quality rock rapidly breaks down, forming potholes, which can lead to ruts if the road is not maintained.  The location of the road in the watershed is also a factor in how much sediment is delivered to the stream system.  Roads on ridge crests generally produce less sediment than a road that runs adjacent to a stream.  Additionally, roads on steeper slopes are more prone to transport sediments than roads in more level areas.

The stability of a road depends upon how well the road was constructed and the inherent stability of the materials used during construction.  Generally, roads built on ridgelines or low gradient slopes are most stable.  The roads that are likely to be the most unstable are those constructed near streams and on steep terrain in the middle of the slope.  Most road failures occur during times of high subsurface water flows.  Thus most road failures occur during times of high intensity rainstorms or rain on snow events.  There are two general types of road construction on slopes, sidecast and full-bench, with the later being more stable.  Sidecast construction describes a process in which soil dug from the inside of the road is used to build up the outside of the road.  On steep terrain, this fill can be unstable and be transformed into a landslide.  A full-bench road does not use soil dug from the hillside for fill.  Rather, the excavated soil is transported to a different location and the road is built on the excavated area.  The inside slope can also become unstable and lead to small failures which divert water onto the road surface.  This type of failure is generally dependant on the stability of the soil.

Road crossings can also lead to large pulses of sedimentation reaching streams.  This occurs when a culvert is inadequately sized to accommodate a flood flow or it becomes clogged with debris.  There are two types of erosional processes related to culvert failure.  The first and greater source of sedimentation is a diversion.  This occurs when the culvert is clogged and the water is diverted down the road.  The other type of failure is when the water crosses over the road and flows immediately back into the waterway.  This type of failure generally can only erode the fill used in placing the culvert.  A diversion failure can capture many times more sediment and cause much more damage to the road surface.

Slope failure is the third important potential sedimentation source in the LBCW.  Three general types of erosion dominate in the LBCW: concentrated flow erosion (sheet/rill erosion and gully erosion), stream channel erosion and mass wasting (reference).  These processes are driven by gravity, water flow and soil strength.  Other contributing factors are climate vegetation and fire.  Concentrated flow erosion is of concern on slopes that have had most of the vegetation removed and where roads have concentrated runoff in areas where surface protection is inadequate. Soil erosion occurs when soil particles are detached by raindrop splash or overland flow of water and moved to another location.  The distance soil is moved is variable depending on the terrain and vegetative condition of the land. This type of erosion is important because it reduces the amount of soil on a landscape, reducing the productivity of the land and increasing sedimentation to the local streams.  Gully erosion occurs predominantly on granitic soils, the dominant soil type in the LBCW, which is highly erosive, where a disturbance has occurred.  On this type of soil with little or no vegetation, a small rill can become a large gully during a single large rainfall event.  These gullies can deliver very large amounts of sediment to the local streams.

Stream channel erosion occurs when large amounts of water carrying debris, rush through a channel, dislodging soil from the bank.  This type of erosion can widen stream channels, causing the stream to widen and become shallower as well as directly increasing the sediment load in the stream.  Deep, fine textured soils that occur at the base of upland areas on fans, footslopes and terraces are the most susceptible (reference).

Mass wasting occurs when the soils on a slope become saturated.  In the LBCW, soils on slopes are often deep with fine texture, the type that is indicative of mass movement potential. 

Tasks

· Conduct a characterization of sediment source types (i.e. mass wasting, surface erosion, forest harvest, grazing, agriculture and development) in order to identify, describe, and map erosion potential of each drainage in the watershed.

· Educate new and existing streamside residents about activities that cause erosion and offer methods to avoid or mitigate erosion problems by collaborating on sediment reduction projects.

· Collaborate with the BLM, the Southern Oregon Timber Industry Association, and timber companies who own lands in the watershed to better determine possible sediment sources and develop strategies for decreasing erosion problems.

Involvement Needed

Bureau of Land Management and commercial timber companies in the watershed

Channel Modifications

Action

Assess streams with channel modifications and develop strategies for improving their hydrologic function.

Description
Under natural conditions, the morphology of a stream channel will change over time due to a large variety of causes including high stream flows, soil erosion, sediment deposition and blockages due to instream debris.  Over time, most stream channels will move, with the amount of movement depending on the channel confinement and disturbance factors.  It is healthy for a stream to meander and move from one location to another, helping to provide suitable habitat for fish and other aquatic organisms.

However, many human land use practices rely on the stream location remaining static, an unnatural condition.  There are numerous human activities that are used to try and stabilize the location and shape of streams.  For example, much of the best farmland is found in river valley bottoms where deposits of rich soil have been deposited.  And although the deposition of the soil is from the streams, once land has been developed, physical structures are often added to the stream to ensure that it will not encroach on the farmland.  Naturally, a riparian zone can fill this stabilization function up to a certain level of high flows.  However, at very high flows, the stream will jump the bank and move into the farmland.  Another factor exacerbating this problem is that riparian zones are often damaged in an attempt to gain access to more land near the stream.

Channel modifications can impact the stream directly, by diverting water from the channel, preventing the natural meandering process, increasing the energy of a flood, adding sediment to the stream, change the flow patterns and changing water quality in numerous ways.  Changes to the natural channel morphology and function can also have direct as well as indirect impacts on fish and other aquatic organisms.  Many instream structures act as migration barriers, impeding passage to spawning and rearing habitat.  Additionally, some channel modification activities impair water quality parameters, including temperature and turbidity.  They can also reduce the quality of the spawning and rearing habitat.

Not all of the channel modification activities are present historically or even currently in the Little Butte Creek Watershed.  However, some channel modification has occurred in the watershed including, instream diversions (concrete, stop-log and push-up dams), reservoirs and small agricultural impoundments, roads next to streams and water withdrawals (associated with the instream diversions or pumps).  To a lesser degree there may also be some stream bank protection (riprap) and historic mining deposits.

Tasks

· Further assess the channel modifications to determine their specific impacts to streams, fish, and water quality.

· Develop an outreach program that educates landowners with stream impoundments about fish-friendly alternatives.

Involvement Needed

Local landowners, US Army Corps of Engineers, Oregon Division of State Lands, Jackson County Roads

Water Quality

Action

Reduce nutrient pollution in streams by increasing local citizen participation in outreach and monitoring programs.
Issue

Water quality is an issue that affects all living organisms, humans included.  The federal Clean Water Act has a mandate “to protect and maintain the chemical, physical, and biological integrity of the nation’s waters.” (WPN, 1999).  The Oregon Department of Environmental Quality (DEQ) has set standards for the parameters of water quality that are most important for maintaining the quality of Oregon’s waterbodies for all beneficial uses.

Water quality is influenced by natural and human activities.  Point and nonpoint source pollution, land use activities in riparian zones, instream disturbances that affect flows, substrate particle size, and water withdrawals or diversions can all affect water quality.  Natural conditions of streams, such as low summer flows and low stream gradient can make streams more susceptible to water quality changes.

The parameters that are of most importance for water quality are: temperature, dissolved oxygen, pH, nutrients, bacteria, chemical contaminants and turbidity.  For this assessment, evaluation of water quality is done by comparing key indicators against the criteria set by the DEQ for that parameter.  These parameters are based on the beneficial uses that have been determined for the water.  The list of beneficial uses varies from basin to basin depending on the land use patterns and aquatic life that exists there.

Tasks
· Develop an outreach program that encourages streamside landowners to monitor their streams for algal blooms and possible nutrient pollution sources.

· Develop an outreach program that educates landowners about maintaining septic tanks to help reduce possible sources of water contamination.

· Develop an outreach program that educates farmers and ranchers about the harmful effects of livestock-related nutrient pollution and ways to prevent it.

· Work with farmers and other commercial interests who have high concentrations of domestic livestock to control and appropriately treat waste runoff.

Involvement Needed

Local residents, DEQ, Medford Water Commission

Assessment Opportunities

Action

Assess drainages in the watershed that have little data available for water quality, stream habitats, and riparian conditions to determine if protection or restoration activities are needed.

Issue
For the seven action opportunities detailed in this action plan, there is a need for further and more detailed information.  This is true throughout the entire Little Butte Watershed.  Further assessment work will help determine action opportunities as well as provide relevant information for prioritization of restoration and protection work within the watershed.

Tasks

· Survey stream habitats using ODFW protocols.  More data is needed for percent shade, bank erosion, large woody debris, side channels, and the condition of riffle and pool habitats.  

· Survey riparian habitats using ODFW protocols.  Specific data is needed for the age composition and density of deciduous and conifer trees, including understory habitats.

· Assess water quality using DEQ protocols.  Specific data is needed for temperature, nutrients, dissolved oxygen, and turbidity.

Table 2.  Assessment opportunities within the Little Butte Watershed.

	Assessment Component
	Data Need

	Stream Flow
	· Actual stream flow data for the entire year on streams would be more useful than the modeled flows from OWRD.

· The actual amount of water diverted from streams, both legal and illegal would allow for a better understanding of how stream flows are being impacted.

· Better data regarding historic and recent timber activities both on public and private lands would allow for a better estimation of the impact on the hydrologic cycle.

· An accurate assessment of the losses of water in the irrigation delivery systems would allow for an analysis of how water can be conserved.

· An analysis of the amount of irrigated lands in the LBCW and how they are irrigated and at what efficiency.

	Fish & Fish Habitat
	· The major data gap that exists is the lack of habitat information for most of the anadromous salmonid bearing streams in the LBW.  Currently, ODFW has not conducted any habitat surveys in the Dry, Beaver Dam and Upper South Fork subwatersheds.  Future surveys should first be concentrated in those streams that support anadromous salmonids.

· Information about the distribution of the local anadromous salmonids is currently acceptable.  The ODFW does annual surveys on many of the streams in the LBW.  Both ODFW and the Bureau of Land Management (BLM) survey new streams each year.  However, surveys of those streams not covered by ODFW and BLM should be considered, particularly those most likely to be used by anadromous salmonids.  These should include carcass and spawning surveys in order to get information about both distribution and abundance.

· There is a lack of information on barriers to anadromous fish passage in the LBW.  Barrier surveys need to be conducted throughout the LBW; in particular, the South Fork Little Butte and Lake subwatershed.  Any projects aimed at gathering this type of data should coordinate with the Rogue Basin Fish Access Team and ODFW.

	Water Quality
	· The reasons why criteria are exceeding the listing parameters should be determined.  This should include assessing land use activities, instream modifications and flow diversions as well as riparian condition.

· Similarly, data should be collected for those larger tributary streams that have yet to be surveyed.  As above, surveys should begin with those streams that support anadromous salmonids.  Another selection criteria would be the land use practices and activities that are occurring in and near the streams.

	Riparian Habitat
	· As stated above, there is a great need for riparian information on private lands.  This is particularly true on streams that have high stream temperatures.  Any surveys conducted should be coordinated with ODFW and their stream habitat, spawning and fish presence surveys.

· The type of information that is needed includes: shade provided, shade potential, species composition, and size of trees.

	Sediment Sources
	· Most of the data in this section is at a general level.  Before individual projects can be listed, site-specific surveys should be conducted.  Much of this is being done by the ODFW, BLM and USFS.  However, the watershed council could do surveys on private lands (culvert and road condition).

· In conjunction with water quality surveys, sediment loads and their sources should be a priority.  This should be focused initially on the streams in the subwatersheds of greatest concern and those areas with coho and steelhead use.

· A survey of the roads on private lands could be done, detailing the surface, condition and traffic load as well as slope.  This effort should be focused where high sediment levels have been documented.

· Upslope surveys on private land for mass wasting sites could be done.  However, more important would be determining those sites that have the greatest potential for erosion in the future.  Locating areas on steep slopes that have been denuded of vegetation would be the best way to approach getting this information.

· Storm drain surveys and data collection in the Mainstem subwatershed were recommended in the hydrology chapter.  These surveys should include gathering data about the amount of sediment being delivered to the waterways through the city’s storm drain system.

· An assessment of the damage from the Grizzly Peak fire should be undertaken.  It is likely that the USFS and BLM will conduct this assessment in the near future.  Once completed, the data should be incorporated into this chapter.


	Channel Modification
	· Inventory of streambank protection within the LBCW.  This data could be collected while conducting other surveys such as spawning and carcass surveys.

· Assess the stream crossings that have large amounts of fill associated with them.  This work should be done in conjunction with any culvert surveys that are assessing sediment sources.

· Determine the extent of mining that is occurring within or near streams in the LBCW.  The larger mining operations for aggregate should be relatively simple to determine.  However, the extent of small-scale recreational mining that occurs will be difficult if not impossible to assess.  Of greater importance is probably the location of any existing mining tailing deposits that are in or near streams.  These locations would represent important restoration sites.

· Assess the quantity and quality of agricultural ponds in the LBCW.  By improving the water retention capabilities of these structures, it should be possible to improve stream flows due to a reduction in withdrawals.


Involvement Needed

ODFW, DEQ, BLM, private landowners

Watershed Health Strategy
The following strategy has been designed to effectively improve the overall health of the Little Butte Creek Watershed.  To achieve this goal, individual projects are planned to improve watershed conditions linked to the recovery of salmon, steelhead, and trout.  The reason for this is not only to restore native fish in the watershed, but also to improve overall watershed health based on the success of these indicator species.  

Successful implementation of these projects will in turn connect a range of critical stream habitats needed for the successful spawning and rearing of native fish.  These critical habitats are located primarily in the lower gradients of Little Butte Creek, South Fork, North Fork and Antelope Creek drainages.  Floodplain habitats of these streams interact with headwater tributaries to create a unique aquatic system ideal for supporting the early life stages of salmonids.  However, current and historical limitations in fish passage and habitat quality have greatly reduced the productivity of this system.  For it to again support a healthy population of fish, projects must be designed to secure a well-distributed network of these essential habitats.

The Pacific Rivers Council (1996) recommends designing a strategy that takes into account five habitat types relevant to the Little Butte Creek Watershed.  They include: focal, adjunct, nodal, critical contributing, and grubstake habitats.  For a more conceptual understanding of natural resource issues in the watershed, these terms can be used to compare habitats based on their spatial distribution and importance to native fish.  The arrangement of these habitats should be considered when determining where and what types of projects should to be implemented.  The following briefly describes each habitat type and gives an example of how they interact in the Little Butte Creek Watershed:

Focal habitats are high-quality refuges that foster conditions ideal for the spawning and rearing of salmon.  In the Little Butte Creek Watershed, these focal habitats are located in the Little Butte Creek, South Fork, and Antelope Creek drainages.  This area is considered ‘core’ coho habitat by ODFW.  However, the current quality of riparian and stream habitats within this zone varies greatly.

Adjunct habitats are directly adjacent to focal habitats, but they have undergone human or natural disturbances and do not presently support a viable fish population.  This habitat type is present downstream from the focal habitat on Little Butte Creek.  Although adult salmon can access the ‘core’ habitat during higher stream flows, the lower sections of Little Butte Creek suffer from very poor water quality including high temperatures and nutrient loads during the summer.  As a result, a large portion of summer rearing habitat is more difficult to access.  Habitat upstream from the ‘core’ coho habitat zone is also limited by poor fish passage and low channel complexity.

A nodal habitat is a biological hot spot spatially separated from focal or adjunct habitats.  In the Little Butte Creek Watershed, these nodal habitats occur along sections of the South Fork, North Fork, Antelope, Lick, Salt, Lake and Lost creeks.  These streams consist mainly of adjunct habitats with small pockets of higher quality habitat.  These nodal habitats are usually a result of wider riparian areas, active side-channels, the presence of large woody debris, and the absence of human disturbances.

Critical contributing areas do not directly provide habitat for fish, but they are important sources of high-quality water for downstream habitats.  All non-fish-bearing tributaries in the watershed are considered critical contributing areas.  These headwater regions contribute to the health of focal, nodal, and adjunct habitats described above.  Of all the tributaries in the watershed, the headwaters of North Fork, Upper South Fork, and Beaver Dam Creek are considered to be in the best condition for maintaining stable water quality conditions.

Grubstake habitats are heavily disturbed areas of the watershed that were once extremely important to fish productivity.  This type of habitat would be difficult to restore due to financial and engineering limitations.  This could apply to the lower reaches of the Dry Creek drainage due to the rural development that has occurred there along with the severely reduced summer flows.

These habitat types are useful when determining where certain projects should be implemented.  Although we have a general understanding of their distribution throughout the watershed, we are not able to classify all sites by this system.  This is primarily because of our limited knowledge of watershed conditions on private lands.  As our understanding improves, we will have a better grasp on how to connect these critical habitats for fish.  

In the end, a successful watershed action plan must include all aspects of land management and public participation by incorporating protection, restoration, outreach, and monitoring efforts into one comprehensive strategy.  To determine the success of this strategy, streams throughout the watershed will be monitored to provide current information about habitat and water quality conditions.  Continuous monitoring of these watershed resources will increase the community’s understanding of how land-use practices and natural limiting factors affect habitat and water quality conditions over time.  Adequate monitoring is crucial for making wise land management decisions.  It is also an important tool in evaluating the impacts of those decisions on critical habitats in the watershed.  In order to determine the effectiveness of projects developed from the Action Plan, a well-designed monitoring strategy is essential.

Action Prioritization

The Little Butte Watershed Council through a “dot voting” process prioritized the seven different types of action opportunities.  The same process was also used to prioritize the different types of projects and the subwatershed in which the work shall be conducted.  This process will need to be revisited on a regular basis, such as every three years, to accommodate new data as well as the successful implementation of projects within the watershed.  Prioritization of site-specific projects was based on a review of the existing data and literature.

Table 3.  Ranking of Action Opportunities.

	Action Opportunity
	Percentage of Votes
	Rank

	Streamflow
	29%
	HIGH

	Fish Screening
	9%
	MEDIUM

	Fish Passage
	19%
	HIGH

	Water Quality
	24%
	HIGH

	Riparian Health
	13%
	MEDIUM

	Channel Modification
	6%
	LOW

	Sediment Sources
	0%
	LOW


Table 4.  Ranking of Project Types

	Project Type
	Percentage of Votes
	Rank

	Assessment
	25%
	MEDIUM

	Education/Outreach
	29%
	MEDIUM

	On-the-ground
	46%
	HIGH


Table 5.  Ranking of subwatershed for action implementation.

	Subwatershed
	Percentage of votes
	Rank

	Mainstem
	25%
	HIGH

	Antelope
	17%
	HIGH

	Dry
	0%
	LOW

	Lick
	6%
	MEDIUM

	Salt
	10%
	MEDIUM

	Lake
	15%
	HIGH

	North Fork
	2%
	LOW

	South Fork
	21%
	HIGH

	Lost
	4%
	LOW

	Soda
	0%
	LOW

	Dead Indian
	0%
	LOW

	Beaver Dam
	0%
	LOW

	Upper South Fork
	0%
	LOW


Subwatershed Condition Evaluation

A brief evaluation of each subwatershed was developed using the information from the Little Butte Watershed Assessment.  This is information that should be used when determining what types of projects should be considered throughout the thirteen subwatershed within the Little Butte Watershed.  These brief evaluations include a physical description of the subwatershed as well as ownership and land use practices.  Also included are limiting factors affecting the subwatershed.  These limiting factors represent action opportunities within the drainage.

Table 6. Ranking of action opportunities within the Little Butte subwatersheds.

	Subwatershed
	Streamflow
	Fish Habitat

	Water Quality
	Sediment Sources
	Riparian Health
	Channel Modifications
	Ranking

	Mainstem
	1
	4
	4
	3
	4
	4
	3.33

	Antelope
	2
	4
	4
	4
	3
	3
	3.33

	Dry
	NA
	3
	3
	3
	2
	2
	2.60

	Lick
	NA
	3
	3
	4
	4
	3
	3.40

	Salt
	NA
	4
	3
	3
	4
	4
	3.60

	Lake
	2
	3
	3
	4
	4
	3
	3.17

	North Fork
	2
	3
	3
	3
	3
	3
	2.83

	South Fork
	1
	4
	4
	4
	3
	4
	3.33

	Lost
	NA
	3
	3
	4
	3
	4
	3.40

	Soda
	NA
	3
	3
	3
	3
	3
	3.00

	Dead Indian
	2
	3
	4
	3
	3
	3
	3.00

	Beaver Dam
	4
	3
	2
	2
	2
	3
	2.67

	Upper South Fork
	NA
	3
	2
	2
	2
	3
	2.40

	LBCW
	1.50
	3.07
	2.93
	3.00
	2.86
	3.00
	2.95
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52.9 mi2

Minimum Elevation

1200 feet

Maximum Elevation

3800 feet

Mean Annual Precipitation

25.3 in

Land Use

Forestry = 15.4%, Agriculture = 73.5%, Urban = 5.3%

Rural Residential = 3.9%, Aggregate = 1.9%

Erosion Potential of Soils

Slight = 32.6%, Moderate = 38.9%, Severe = 28.5%

Road Density (mi/mi2)

2.7

Stream miles

73.4 km

Fish Use

Spring chinook, fall chinook, coho, summer steelhead, winter steelhead, trout
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57.7 mi2

Minimum Elevation

1300 feet

Maximum Elevation

5900 feet

Mean Annual Precipitation

29.6 in

Land Use

Forestry = 45.6%, Agriculture = 52.4%, Urban = 0.3%

Rural Residential = 1.6%, Aggregate = 0.1%

Erosion Potential of Soils

Slight = 15.2%, Moderate = 38.4%, Severe = 46.3%

Road Density (mi/mi2)

2.7

Stream miles

68.0 km

Fish Use

coho, summer steelhead, winter steelhead, trout

Management Recommendations

· Improve on farm efficiencies to use less water. (28)
· Restore riparian area through planting. (28)
· Restrict livestock access to stream. (28)
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Area

17.7 mi2

Minimum Elevation

1400 feet

Maximum Elevation

4300 feet
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25.3 in

Land Use

Forestry = 11.0%, Agriculture = 80.3%

Rural Residential = 7.8%, Aggregate = 0.9%

Erosion Potential of Soils

Slight = 26.0%, Moderate = 58.1%, Severe = 15.9%

Road Density (mi/mi2)

1.6

Stream miles

18.1 km

Fish Use

Trout

Management Recommendations

· Restrict livestock access to stream. (28)
· Develop riparian area to improve shade cover. (28)
· Replace Arizona stream crossings with culverts. (28)
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Area

16.4 mi2

Minimum Elevation

1500 feet

Maximum Elevation

4100 feet

Mean Annual Precipitation

31.2 in

Land Use

Forestry = 79.7%, Agriculture = 20.3%

Erosion Potential of Soils

Slight = 9.7%, Moderate = 45.1%, Severe = 45.2%

Road Density (mi/mi2)

2.3

Stream miles

28.7 km

Fish Use

coho, summer steelhead, trout
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Area

17.3 mi2

Minimum Elevation

1600 feet

Maximum Elevation

4900 feet

Mean Annual Precipitation

34.0 in

Land Use

Forestry = 78.8%, Agriculture = 21.2%

Erosion Potential of Soils

Slight = 10.1%, Moderate = 59.0%, Severe = 31.0%

Road Density (mi/mi2)

4.1

Stream miles

27.7 km

Fish Use

summer steelhead, trout

[image: image10.wmf]Lake

Area

14.5 mi2

Minimum Elevation

1700 feet

Maximum Elevation

4900 feet

Mean Annual Precipitation

30.3 in

Land Use

Forestry = 51.3%, Agriculture = 48.7%

Erosion Potential of Soils

Slight = 5.3%, Moderate = 31.9%, Severe = 62.8%

Road Density (mi/mi2)

3.4

Stream miles

29.3 km

Fish Use

coho, summer steelhead, trout
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Area

56.3 mi2

Minimum Elevation

1700 feet

Maximum Elevation

9400 feet

Mean Annual Precipitation

42.6 in

Land Use

Forestry = 87.6%, Agriculture = 12.4%

Erosion Potential of Soils

Slight = 46.4%, Moderate = 21.1%, Severe = 25.1%

Road Density (mi/mi2)

3.3

Stream miles

52.5 km

Fish Use

coho, summer steelhead, winter steelhead, trout

Management Recommendations

· Conduct watershed inventory of roads, accompanying drainage systems and high soil erosion areas to assess sediment source potential. (6)
· Increase and diversify fish habitat. (6)

· Work to restore native mature conifers in riparian area (6)
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41.8 mi2
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1700 feet

Maximum Elevation

5800 feet

Mean Annual Precipitation

35.5 in

Land Use

Forestry = 79.2%, Agriculture = 20.8%

Erosion Potential of Soils

Slight = 19.5%, Moderate = 26.0%, Severe = 48.6%

Road Density (mi/mi2)

3.0

Stream miles

53.6 km

Fish Use

Spring chinook, coho, summer steelhead, winter steelhead, trout

Management Recommendations
· Increase bank stability by adding LWD and boulders and through riparian planting. (12)

· Protect LWD from removal. (12)

· Improve fish habitat by adding LWD. (12)

· Monitor side channels and ensure that they are open. (32)

· Promote riparian planting, especially conifers. (32)

· Promote use of erosion blankets and other erosion control devices in combination with planting projects. (32)
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17.2 mi2
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Maximum Elevation
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Mean Annual Precipitation

36.4 in

Land Use

Forestry = 86.4%, Agriculture = 13.6%

Erosion Potential of Soils

Slight = 9.1%, Moderate = 47.1%, Severe = 43.9%

Road Density (mi/mi2)

3.8

Stream miles

33.1 km

Fish Use

summer steelhead, trout
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Area

11.2 mi2

Minimum Elevation

2200 feet

Maximum Elevation

5100 feet

Mean Annual Precipitation

38.5 in

Land Use

Forestry = 96.0%, Agriculture = 4.0%

Erosion Potential of Soils

Slight = 27.2%, Moderate = 42.1%, Severe = 30.7%

Road Density (mi/mi2)

4.4

Stream miles

10.1 km

Fish Use

coho, summer steelhead, trout

[image: image15.wmf]Dead Indian

Area

22.4 mi2
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Maximum Elevation

5900 feet

Mean Annual Precipitation

42.7 in

Land Use

Forestry = 89.7%, Agriculture = 10.3%

Erosion Potential of Soils

Slight = 36.5%, Moderate = 51.7%, Severe = 9.5%

Road Density (mi/mi2)

3.7

Stream miles

29.1 km

Fish Use

coho, summer steelhead, trout

Management Recommendations

· Increase bank stability by adding LWD and boulders and through riparian planting. (12)

· Protect LWD from removal. (12)

· Improve fish habitat by adding LWD. (12)

· Bank stabilization in areas of cattle use. (28)

· Restrict livestock access to stream. (28)

· Improve irrigation practices and protect riparian zones in agricultural areas. (28)

Beaver Dam

Area

27.9 mi2

Minimum Elevation

4000 feet

Maximum Elevation
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Mean Annual Precipitation

46.6 in

Land Use

Forestry = 96.5%, Agriculture = 3.5%

Erosion Potential of Soils

Slight = 77.4%, Moderate = 11.3%, Severe = 0.7%

Road Density (mi/mi2)

3.9

Stream miles

44.0 km

Fish Use

Trout

Management Recommendations

· Increase bank stability by adding LWD and boulders and through riparian planting. (12)

· Protect LWD from removal. (12)

· Improve fish habitat by adding LWD. (12)

· Restrict livestock access to stream. (28)

· Develop riparian area to improve shade cover. (28)

Upper South Fork

Area

19.8 mi2

Minimum Elevation

4000 feet

Maximum Elevation

7300 feet

Mean Annual Precipitation

49.4 in

Land Use

Forestry = 100%

Erosion Potential of Soils

Slight = 97.7%, Moderate = 1.4%, Severe = 0.6%

Road Density (mi/mi2)

3.6

Stream miles

15.4 km

Fish Use

Trout
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� Rogue Basin Fish Access Team


� One barrier, Bieberstedt, no longer diverts water and thus needs no screen.  The owners switched over to pumps in 2001


� See Appendix A.


� Based on RBFAT Priotization.  Barrier numbers are those used by ODFW.  Severity ranking: 1 = passable at most flows, 2 = passable at some flows, 3 = impassable.  Screening ranking: 0 = needs no screen or is adequately screened, 1 = screen does not meet NMFS criteria, 2 = unscreened.


� Screening and Fish Passage are just two components of the Fish Habitat component.  See the Little Butte Creek Watershed Assessment for details.


� Agriculture zoning also includes mixed RR and Ag


� Distance for stream miles is based on 100,000:1 scale map.
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