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6 RIPARIAN ASSESSMENT

INTRODUCTION

Riparian vegetation can impact water quality, erosion and bank stability, sedimentation

rates, shading and stream temperature control. Biological factors affected by riparian

vegetation include large wood recruitment for gravel storage and nutrient inputs, fish

habitat creation and cover, and terrestrial habitat connectivity. The critical questions

addressed in this section are:

1. What are the current conditions of riparian areas in the subbasin?

2. How do the current conditions compare to those potentially present or typically

present for this ecoregion?

3. How can the current riparian areas be grouped within the subbasin to define patterns

that increase our understanding of what areas need protection?

4. What might be the appropriate restoration/enhancement opportunities?

METHODS

Generalized riparian conditions were assessed for each 5th-field watershed. Key subbasin

reaches were analyzed by watershed on the basis of their hydrological and biological

contributions to the subbasin. Reaches within each watershed were divided into two

subsets for the purposes of this assessment: mainstem/adjacent tributary reaches, and

upland tributary reaches. This division was based on key differences between the two

types and differences in the quality and availability of data for each type.

Potential /Historic Riparian Conditions Assessment

Potential riparian conditions are those conditions most likely to be found in riparian

zones, and with the greatest potential to become established in the riparian zone. The

potential riparian condition of the subbasin was determined by analyzing level IV

ecoregion descriptions of the subbasin (Bryce and Woods 2000). This information was

balanced against information on hydrological, geological, topographical, and climactic

factors from historical resources, including historic vegetation maps derived from

General Land Office (GLO) survey data, written accounts, and stakeholder interviews.

From this combined data, the range of potential conditions that could exist in the project

area was extrapolated.

Current Riparian Conditions Assessment

The evaluation of current riparian condition used the two subsets – mainstem riparian

conditions and upland tributary riparian conditions. Along the mainstem, high quality

landcover data had been hand-digitized from digital ortho quads by the Oregon

Department of Environmental Quality (DEQ) on each side of the Williamson River. The

riparian condition of the upper Williamson River was evaluated using an adapted

methodology similar to the OWEB Manual’s suggested assessment of Riparian Condition
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Units (RCUs). This adapted methodology divided the Williamson River into 11 discrete

RCUs that shared similar land use traits, as illustrated in Map 6-1. Each of these riparian

condition units (RCUs) was then evaluated by OWEB assessment methods for vegetation

type and stem size in order to characterize stream shading along the reaches. The quality

of this data provides for a clear evaluation of mainstem riparian condition at the scale and

scope of this analysis.

Data for the upland riparian areas is more scarce. It was necessary to pull together

multiple sources of information to assess the riparian condition of the upland tributaries.

Available sources included a basin-wide aerial photo library, public and private riparian

forestry management policies and practices, USFS watershed analyses, limited site visits,

and interviews. These sources were used to analyze key subbasin reaches and to

qualitatively assess upland riparian conditions for patterns in vegetation type, shading,

and large wood recruitment. Occasionally, more detailed riparian condition information

was found for specific reaches, which was included in the analysis when it contributed to

understanding the riparian vegetative function and performance in the reach.

RESULTS

Overall Historic/Potential Riparian Condition

An assessment of the four ecoregion types included in the area shows the variety of

typical land cover conditions across the entire subbasin (Bryce and Woods 2000) (Map

3-3). Within these ecoregions, the riparian areas differ from the uplands because of

different soil, hydrologic, and topographic factors. Quaking aspen (Populus tremuloides),

alder (Alnus rubra), and even lodgepole pine (Pinus contorta) occupy the wooded

riparian areas in the Pumice Plateau Forest and High Southern Cascades Montane Forest,

because they are typically more tolerant of seasonally wet conditions than ponderosa pine

(Pinus ponderosa) (Franklin and Dyrness 1973, Mazama Watershed Analysis 1996).

Meadows in flatlands and depressions along riparian channels, found in the

mid-elevations along gently-sloped reaches, may be wet enough to prevent overstory

vegetation altogether, and be composed of a mixture of grasses and willows (USFS

Jack/Mosquito Creek WA 1996). Historically areas adjacent to riparian zones were

typically characterized by open stands of large-diameter trees, sparsely distributed on the

landscape. The open, park-like quality of these mature stands was periodically

maintained by fires, that killed most young trees below the canopy while leaving the

large, mature trees undisturbed (Sanborn pers. comm. 2004).

Historically, the condition of the upper Williamson River lowlands was very different

than it is today. Generally the mainstem was “narrower and deeper, with well vegetated

banks. Willows were a common riparian plant and bank erosion rates were a small

fraction of the current rates” (USFS 1996c). Historic accounts of the area indicate the

mainstem upstream of Klamath Marsh may have been abutted by up to ½ mile of willow

plant community on either side (Catchment Group meeting 2004, Weyerhaeuser

Company 1996). This is consistent with topographic cues, which indicate a concentration
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of flow to a relatively confined valley, providing water table and soil moisture conditions

conducive to willow growth. “Beaver dams may have been present in some upper

reaches, aiding in the flooding of adjacent valley segments, reducing channel power and

stage flow.” (USFS 1996c). These conditions would have been conducive to willow and

hardwood growth in the low-elevation areas of the mainstem and adjacent tributaries. As

the mainstem emptied into the broad Klamath Marsh valley, high flows were able to

dissipate over a broad floodplain. This floodplain is also present along the mainstem

downstream of the marsh, and willows likely dominated the riparian areas toward Kirk

Reef.

Current Riparian Conditions

This section describes conditions and characteristics that are shared by all 5th-field

watershed.

Extremely porous subsoil and high infiltration rates dramatically affect the hydrologic

patterns in the subbasin. These conditions challenge the definition of “riparian area” in

the subbasin. Riparian zones, while functioning as significant drainages for water

conveyance, may not hold surface water during certain times of the year, if ever.

However, some plant species can still access much of the percolating subsurface

interflow. As a result, unique riparian vegetative communities are found along drainages,

serving as signatures for the location of riparian zones in the subbasin (Sanborn pers.

comm. 2004).

The upland and lowland riparian conditions within the subbasin are remarkably different.

In general, forested upland streams managed by USFS are well vegetated and have been

recently protected, after decades of logging. This forested riparian landscape condition is

broadly characterized by dense stands of young trees, interspersed with occasional large

diameter mature trees (Sanborn pers. comm. 2004). “There is now more ‘forest’

vegetation in riparian areas than ever before, as a result of fire suppression, cattle grazing,

etc. While upland logging activity overall is intense across the watershed, the majority of

the Forest Service riparian areas have had very little harvesting” (USFS 1996c).

Therefore, these National Forest areas have a relatively high degree of riparian cover and

buffer in forested areas, resulting from guidelines that restrict activity in riparian areas.

Guidelines in four recent management documents have determined riparian conditions on

the landbase managed by USFS. Areas managed from 1989 to 1995 are subject to

Winema National Forest Land and Resource Management Plan (LRMP) guidelines,

which state that areas within at least 100 feet of Forest-designated Class I fish-bearing

and Category II streams, and within 50 feet of Class III streams, shall be protected from

timber harvest (USFS 1990). Areas managed after 1995 are subject to the Inland Native

Fish Strategy riparian protection guidelines and LRMP Amendment 8 (Haugen pers.

comm. 2004). These guidelines generally require riparian buffer widths of two potential

site trees, or 300 feet on each side, for fish bearing streams, and one potential site tree, or
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150 feet, for permanently flowing non fish bearing streams  (USFS 1995b and 1995c).  A

relatively minor proportion of the land base is under the guidance of the Northwest Forest

Plan, which further buffers riparian areas in designated Riparian Reserve Units

(USDA/USDI 1994). In areas falling under multiple guidelines under these management

documents, the strictest, or most protective, riparian buffer requirements apply (Haugen

pers. comm. 2004). These prescriptions are intended to improve riparian and aquatic

habitat function, including water quality stream shading, and long-term instream wood

recruitment as trees mature in age.

Grazing is another resource activity that occurs on National Forest lands in the subbasin.

In the National Forest lands in the upper portions of the subbasin, USFS manages

low-density grazing allotments on both upland and riparian areas. Both the timbered

canopy and the open riparian meadows are considered in these grazing allotments. Of

these allotments, 40% are sheep-grazed, and 60% are cattle-grazed (Nevill pers. comm.

2004). Sheep prefer upland forage, especially bitterbrush, and typically enter riparian

areas only for crossing or watering. Cattle, which are grass feeders, tend to forage in

riparian areas. All allotments, including those in open riparian meadows and timbered

riparian reaches, are managed on a deferred rotation, which prescribes that cattle will not

graze a given part of an allotment at the same time of year over a sequential two-year

period (Nevill pers. comm. 2004). Rotational grazing operates on the principle that

species within the herbaceous plant community, which have different flowering,

seeding,and setting times over the course of the year, have the opportunity to produce

seed, free from foraging pressure, to contribute to the seed bank and plant base. In

practice, this approach has been implemented with mixed success. Less than two percent

of the National Forest riparian land base is open riparian meadow, which is typically

composed of aquatic sedges in saturated areas, with Kentucky blue grass (Poa pretensis)

and kusicks bluegrass (Poa cusickii), preferred by grazing cattle, on the periphery (Nevill

pers. comm. 2004). Generally, the guidance for these open meadow allotments is to keep

cattle out of sensitive saturated areas on National Forest as much as possible, though in

practice this can be difficult to regulate (Nevill pers. comm. 2004).

Private lands, though heavily logged, generally have a minimum riparian buffer

characteristic of Oregon Forest Practices Act requirements. This Act requires a 50- to

100-foot buffer for fish-bearing streams (based on stream size), and a 50- to 70-foot

buffer for non-fish-bearing perennial streams (also based on stream size) (Johnson pers.

comm. 2004, Logan 2002) (see further discussion in Section 11, Fish and Fish Habitat

Assessment.). Logging is allowed under certain conditions in these zones, but target basal

area retention standards and other restrictions apply (Logan 2002). Aerial analyses and

interviews with employees indicate that the large-lot timber companies meet or exceed

these buffer requirements (Johnson pers. comm. 2004).

In contrast to upland riparian areas, much of the mainstem and the low elevation tributary

reaches have little or no riparian cover. In the lowland areas, which are mostly privately
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owned, intensive grazing has dramatically altered vegetative conditions over time. “Long

term agricultural use of the grasslands along the Williamson River and its tributaries has

resulted in activities that have removed forest and riparian vegetation from the near-

stream area….” (USFS 1996c). Most of the willows and hardwoods that once occupied

the lowland riparian vegetative zone are now gone. Absence of vegetation in these areas

results in poor stream shading and lack of large wood recruitment along the mainstem. A

riparian vegetative analysis of the mainstem found an average of only 19% canopy cover

over the Williamson River. The remaining cover was 68% grass, 1% brush, and 11%

non-vegetated. In general, the Williamson River upstream of Klamath Marsh had greater

riparian cover than the mainstem below the marsh (Map 3-2).

The grassy meadow lowland riparian zones are also at risk of encroachment by other

vegetative types. Fire suppression has resulted in favorable lowland conditions for the

advancement of lodgepole pine and other woody species into open, riparian meadow

areas. Along these lowland riparian areas, many young pines are growing at the margins

of riparian meadows, with mature pines behind them. The spread of these species into

meadow areas is also exacerbated by long-term drought conditions, which drive water

tables deeper, thereby creating more favorable conditions for the moisture-intolerant

lodgepole pine and other opportunistic species (Weyerhaeuser 1996). This lowered water

table condition is further aggravated by stream channel incision, which is encountered

throughout the subbasin (Dunsmoor pers. comm. 2004). On the east side of the subbasin,

mountain meadows, which are found in depressions along riparian channels, are also

subject to such encroachment. As a result, currently very few riparian stands are

composed of only hardwoods such as aspen or alder. These factors combine to set the

trend in the watershed toward successional replacement of riparian hardwoods over time

(USFS no date).

Site visits indicate that portions of the mainstem channel banks are severely incised

and/or slumping, and not conducive to volunteer plant growth. This is likely due to a

combination of geologic subsoil characteristics, land use impacts, seasonal hydrologic

patterns, and perhaps most importantly, loss of riparian vegetative cover. Loss of riparian

vegetative cover along river edges is also a likely contributor to channel widening, fish

habitat impairment, and elevated water temperatures (Dunsmoor pers. comm. 2004).

Riparian vegetation plays an important role along shorelines by maintaining bank

structure with a rooting network, shading stream surfaces, and contributing to terrestrial

and aquatic habitat for species

Existing Conditions by Watershed

The following sections describe the unique riparian conditions within each 5th-field

watershed by mainstem and tributary reaches.
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Upstream of Klamath Marsh

Mainstem

The mainstem area is unique to this watershed in that it is closely surrounded by forested

slopes. The steep topography, which constricts the channel and concentrates runoff in the

lowlands, also creates optimal moisture conditions for riparian vegetative growth.

The low-lying areas that once contained a willow thicket are now periodically flooded to

water livestock and to maintain water tables to enhance the growth of pasture grasses.

Vegetation along the channels in this area is usually a mixture of native and non-native

grasses encouraged for forage, with some sedge and rush species growing at the margins

of the channel toe (Anderson pers. comm. 2004; site observation).

Most of the private lands along the mainstem are managed for grazing. Mainstem riparian

areas owned by the Winema National Forest are also typically leased as grazing

allotments, although with a generally lower grazing pressure than on private lands (Ragan

pers. comm. 2004). As a result, aerial photographs show that much of the riparian areas

on private lands along the mainstem has very low vegetative cover, if any, compared to

the cover typical in this subbasin.

RCUs 1 through 8 of the analysis pass through the Upstream of Klamath Marsh

watershed. The prominent vegetation type is pasture grass, which averages 65% cover

along the mainstem in these units. Most of this cover is pasture grasses, which typically

abut the river channel, giving way to sparse native hydrophytic species at the toe of the

channel slope. Conifers, the only significantly represented canopy cover in the mainstem

above Klamath Marsh, had an average cover of only 25%. These conifers mostly

represent vegetation perched on drier slopes adjacent to riparian bottoms, not the riparian

zones adjacent to streams in particular. Willows and other brush species, which at one

time were a major riparian structural component, now only occupy 1% of the watershed

(Map 6-1).

Tributaries

Key tributaries in the Upstream of Klamath Marsh watershed include Deep, Sand, Aspen,

and Jackson creeks, and to a lesser extent Hoyt, Deeley, Rock, and Irving creeks. Their

steep headwater reaches flow west down the headwater slopes of Yamsay Mountain and

Booth Ridge, then cut down the Piedmont and Lava Plains through geologically young

soils, as illustrated in Figure 6-1. The streams continue to drain west through the lava

plains zone down intermediate slopes. A slower hill gradient in the middle elevation, in

combination with coarse pumice substrates, can cause some streams not supplemented by

springs to go dry during the descent due to infiltration. The streams ultimately enter the

Williamson River riparian corridor as alluvial fans (Figure 6-1). They are fed by a

combination of snowpack runoff and isolated springs that typically provide surface water

flow along the stream length year-round.
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Deep, Sand, Aspen and Coyote Watershed Analysis. Weyerhaeuser. January 1996.

Figure 6-1. Schematic Block Diagram of Upstream of Klamath Marsh and Coyote Creek
Watersheds

In this watershed, most areas above the floodplain are managed by the Winema National

Forest. Riparian areas on these lands are managed to “protect soil, water, wetland,

floodplain, wildlife, and fish resource values associated with riparian vegetative

communities” (USFS 1990). Reaches on either side of the watershed pass through either

USFS General Forest Management Units, which are managed for timber production;

Proposed Old Growth Management Units, which are managed for old-growth habitat; or

Upper Williamson Management Units, which are managed for visual quality and habitat.

USFS buffer policy, as described above, is corroborated by aerial analysis of timberlands,

which shows that National Forest timber harvest patterns appear to carefully avoid

riparian areas in this watershed.

The perennial headwater reaches running through the National Forest areas appear to be

overtopped with significant stands of conifer and hardwood trees (aerial photo

observations). Based upon the aerial photo review, these areas likely have a relatively

high degree of stream shading. Stream reaches passing through older stands of trees,

particularly those in Proposed Old Growth Management Areas and Upper Williamson

Management Areas, are most likely to encounter opportunities for large wood
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recruitment, more so than those in reaches passing through younger stands of trees in

General Forest Management areas. Many of the intermittent and ephemeral streams hold

significant stands of aspen, which will grow on sites where the water table runs beneath

the surface (Weyerhaeuser 1996). As a result, the aspen can often provide large wood and

shading along the riparian edge (Weyerhaeuser 1996).

Private timber companies in this watershed manage their lands for timber production

along the Booth Ridge slopes. Analysis of recent aerials indicates that most of this

property has been logged in the last 10 years. Oregon Forest Practices Act guidelines

require minimum buffers, especially on perennial, fish-bearing streams. These buffers

protect Jackson Creek and Deep Creek in particular. Analysis of Deep Creek riparian

buffers indicates over 70% shading on these headwaters (Weyerhaeuser 1996; Map 6-2).

Data from a stream habitat survey indicates that Jackson Creek has a varying degree of

shade, decreasing from a high of 67% shade in the upper reaches to 0 to 20% near the end

of the lava plains reaches and the beginning of the alluvial fan portion of the stream

(Humboldt State University [HSU] Data 1998; Map 6-3). The Oregon Department of

Fish and Wildlife (ODFW) stream survey data was compared to ODFW habitat

benchmarks provided in Appendix IX-A of the Oregon Watershed Assessment Manual

(WPN 1999). These habitat benchmarks recommend greater than 40% stream shading on

Central Oregon stream reaches, which appears to be maintained on most of upper Jackson

Creek and upper Deep Creek based on the mapped data. Based on aerial photo

interpretation, Sand Creek likely has similar shading characteristics, though shading is

limited in the upland meadow benches through which the headwaters pass before they

descend west. The streams are covered by a brushy understory and groundcover layer,

leaving the channels generally stable and well-protected, but with some incision due to

undercutting of shallow root masses (Weyerhaeuser 1996). Streams on private lands that

receive adequate buffers in these zones also have a high likelihood of wood recruitment.

On privately owned forestlands, non-fish-bearing streams, and especially the small

ephemeral drainages, appear to receive marginal logging buffer protection, if any. Many

of these riparian areas have been included in the clearcut treatments of the surrounding

uplands.

As the tributaries continue west and drop into the Williamson River floodplain, they lose

the overhead canopy more common on the upland slopes, decreasing opportunities for

large wood recruitment. Similar to reaches along the mainstem, lower perennial stream

reaches in the valley have been heavily grazed for many years. Aerial analysis indicates

that very little vegetation remains on these stretches. This lack of vegetation, in

combination with fine-grained erodible soils, causes stream-side slumping and erosion,

which over time makes the channel shallower, wider, and more susceptible to solar inputs

affecting temperature (Weyerhaeuser 1996). This condition is consistent with low-

elevation tributaries with grassy lowlands, such as Skellock Draw, Telephone Draw, and

Haystack Draw.
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Klamath Marsh/Jack Creek

Mainstem

A small portion of the Williamson River, as it drains into Klamath Marsh, is contained

within the Jack Creek Watershed. Reach 8 of the mainstem is composed of 86%

graminoids, most of which appears to be pasture grasses (Figure 6-1). One percent of the

reach is composed of brush, which is likely to contain willow species. Some deciduous

hardwoods do exist in the reach at the westernmost edge, but in small numbers.

Tributaries

The key tributaries in this watershed include Dillon Creek, Jack Creek, and Mosquito

Creek. Dillon Creek and Jack Creek drain to the Williamson River, while Mosquito

Creek drains directly to Klamath Marsh. Overall, information on the riparian

characteristics of this watershed is limited. The most is known about Mosquito Creek

drainage, of which approximately 12% (2,765 acres) is designated as riparian area. About

7% (4,600 acres) of the Jack Creek drainage area is classified as riparian area (USFS no

date).

Like all of the watersheds in the subbasin, the Klamath Marsh/Jack Creek watershed is

composed of wooded upland slopes and grassy lowlands. The watershed differs in that its

generally more gentle slopes allow for development of large upland riparian meadows,

shrub, and hardwood communities on the flatter stream benches. Almost all of the upland

slopes are managed by the Winema National Forest as General Forest Management units.

Aerial analysis of the watershed shows intensive management of forested stands, some of

which have been logged three or four times since settlement (USFS no date).

Riparian areas, however, have generally been protected during recent forestry logging

operations, with buffers at or above guidelines (USFS 1990). Because of this degree of

protection, it is likely that, at the watershed scale, most streams are relatively shaded. The

best opportunities for large wood recruitment occur when streams pass through isolated

mixed-age stands that are periodically encountered in the forest matrix.

The best-studied drainage system in this watershed is Mosquito Creek. Aerial and

topographic analysis of Mosquito Creek indicates that its riparian condition is generally

representative of the watershed. It is an intermittent system fed by a combination of

snowmelt, groundwater, and a single spring. A longitudinal profile study of the Mosquito

Creek channel shows a combination of steeper wooded channels broken by flatter

segments holding grassy meadow plant communities (USFS no date; Figure 6-2).

Wooded areas appear to have a high potential for large wood recruitment and riparian

shading, although the small tree size limits the potential to recruit wood (USFS no date).

The meadow zones, by virtue of their vegetative composition, probably provide little

opportunity for large wood recruitment or shading. Overall, the canopy composition of

the Mosquito Creek drainage is 60% moist lodgepole pine, 31% hardwoods, 6% meadow,

and 3% moist mixed conifer (USFS no date). Aerial analysis indicates that similar
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communities exist across the watershed, although meadows and hardwood communities

are proportionally higher in the Jack Creek and Dillon Creek drainages than Mosquito

Creek Drainage.

Figure 6-2. Representative Watershed Stream Profile (Mosquito Creek Example)

In the flatter, ephemeral riparian areas, grassy meadows also include stands of aspen and

willow along the periphery (USFS no date). Alder and black cottonwood are likely

present in smaller proportions. Historical and current beaver activity in these meadows

has been observed (USFS no date). Beavers depend on aspen and willow for food and

habitat, and by damming and flooding areas create conditions that sustain their growth. It

can be inferred that the historically higher populations of beavers in the area increased

water retention and flooding, and likely supported higher populations of riparian aspen

compared to current conditions.

Northwest of Klamath Marsh

Mainstem

An unusual trait of this watershed is that no surface water ever leaves its boundaries. All

the water that enters the watershed as precipitation is completely absorbed into the highly

permeable soils, and never reaches the mainstem via surface flow. It is likely, however,

that much of this water eventually reaches the river by subsurface inputs through

Klamath Marsh.
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Tributaries

The key perennial tributaries in this watershed are Deer Creek, Miller Creek, Sink Creek,

and Cottonwood Creek. With the exception of Deer Creek, all of these reaches originate

from National Forest land and the Mt. Thielsen Wilderness and drain east through

General Forest Management lands. Their riparian characteristics appear to be very similar

to the streams in the West of Klamath Marsh watershed (as described below), as they

drain through National Parks and National Forests. Data from a stream habitat survey

indicates that stream shading in Miller Creek on average falls below the ODFW habitat

benchmark of 40% stream shading (HSU data 1998, Map 6-2, WPN 1999). Stream

shading, timber stocking, vegetative communities, and potential for large wood

recruitment is likely very similar to this survey condition in the upper and middle

portions of the watershed.

As these streams pass from federal property in the upper reaches onto private lands, they

reach the end of the Cascades slope. Private lands in the area are intensively managed for

timber. As the tributaries flow towards the bottom of the subbasin, they slow down,

become intermittent tributaries, and then ultimately vanish. None of the tributary surface

flows continues much beyond Highway 97, except for Miller Creek, which remains

perennial to Highway 97. This is the only creek that receives perennial drainage

protection along its entire length through the private timberlands. The other streams, as

they reduce in class and size with dwindling water flows, receive smaller and smaller

buffers on private lands. Streams in the eastern part of the watershed are also ephemeral,

and likewise receive little or no buffer protection on the private timberlands through

which they pass.

West of Klamath Marsh

Mainstem

In this watershed the Williamson River channel reforms at the southern end of Klamath

Marsh. There is very little canopy or brush cover on this stretch of the mainstem as it

flows toward Kirk Reef, which includes Reach 9 and most of Reach 10 of the mainstem

(Map 6-1). Reach 9 is composed of 82% grass, with no canopy or brush cover. Reach 10

is composed of 75% grass with about 4% canopy cover, most of which lies outside this

watershed boundary in the Downstream of Klamath Marsh watershed. The composition

of grasses is unknown, but it is presumed to be a mixture of non-native pasture grasses

and native meadow. Below the confluence with Sand Creek (west), the river has virtually

no willows or other riparian vegetation (USFS 1996c).

Tributaries

USFS refers to the West of Klamath Marsh watershed as the Mazama Watershed. The

key small-to-mid-sized perennial streams flowing from the east side of Crater Lake

National Park include Sand, Scott, Bear, Pothole, and Wheeler creeks. Yoss Creek enters

the mainstem from the east through Wocus Bay. Generally the area has a low drainage
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density, simple drainage patterns with few intermittent streams, and relatively small

stream catchment areas USFS 1996b). The sparse drainage network can be attributed to

the high infiltration rates of the underlying pumice material. This geology distinguishes

this watershed from the east side of the subbasin by creating a steeper headwaters zone

and a longer alluvial plain for possible infiltration and water diversions. These factors

ultimately prevent water from reaching the Klamath Marsh via surface flow in this

watershed. However, thick basaltic bedrock underneath provides opportunity for

occasional springs along drainages, preserving mesic riparian vegetation communities.

In this watershed, NPS manages most of the headwaters zones and perennial creeks, and

manages their associated riparian areas for large buffers in a “natural” or “near-natural”

state (NPS 2004; Map 3-1). Wheeler, Lost, Cavern, Sand, and Bear Creeks all originate

within National Parks. Aerials indicate that the headwaters of these streams all have

extensive riparian cover and buffers free of timber or vegetative management. Subalpine

fir (Abies lasiocarpa) and Engelmann spruce (Picea engelmanni Parry ex. Engelm.)

typically dominate upper riparian zones, with few hardwoods. Sitka alder (Alnus viridis),

thinleaf alder (Alnus incana), and Pacific willow (Salix lucida spp. lasiandra) become

more common at middle and lower elevations of the National Parks (NPS 2004). Remote

sensing indicates that riparian wood recruitment and shading are likely excellent in this

portion of the watershed. The ability for large wood to contribute to stream

morphological pool and scour characteristics may be limited by steep topography in this

zone.

The sideslope areas below the NPS boundary are managed by the USFS Chemult Ranger

District. Stream surveys of Sand (west) and Scott Creeks indicate that their riparian zones

are well-stocked (and possibly overstocked) with young, thick stands of regenerating

timber following extensive historical logging (USFS 1996b). A few large trees are found

scattered amongst the young riparian sapling/shrub stands, including red fir (Abies

magnifica var. shastensis) and mountain hemlock (Tsuga mertensiana) in the higher

elevations and white fir (Abies concolor) in the lower elevations. Tree densities are lower

at high elevations as they mixed with grass/forb communities (USFS 1996b). Scott Creek

passes through late successional reserve and riparian reserve areas managed specifically

for stream cover and shading. Sand Creek and Wheeler Creek lack this vegetation due to

steep canyons, especially as Sand Creek passes through the Pinnacles Special

Management Unit (USFS 1996b).

Pothole Creek passes through Northwest Forest Plan Riparian Reserve Management units

as it flows through National Forest area. The riparian buffer in this area appears to be

wide and well stocked. Bear Creek, as it passes through General Forest Management

units, is protected by a riparian reserve buffer through the upper elevations. Similar to

neighboring creeks in the area, the riparian tree canopy appears to be young but well-

stocked through the Bear Creek riparian reserve. Shading is likely adequate in this area,

but large wood recruitment may be limited due to the young stand age and class
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characteristics. As streams pass through the lower parts of USFS management, they

generally have less riparian canopy cover due to more sparsely growing trees. Sparse

canopy growth is also observed north of Bear Creek over Silent Creek and other

ephemeral and intermittent drainages in the northern part of the watershed.

Private timberlands lying downstream of forest boundaries have been subject to intensive

logging for decades. Streams appear to have received only minimum buffers during the

harvest phase. Fish-bearing streams appear to have greater buffer widths. Riparian

vegetative community composition likely is composed of lodgepole pine in drier areas,

with limited hardwoods in wetter areas.

Downstream of Klamath Marsh

Mainstem

There is very little canopy or brush cover along this stretch of the Williamson River as it

flows toward Kirk Reef, which includes reach 11 and portions of reach 10. 75% of reach

10 is covered with only grasses (Map 6-1). Sideslopes constrict the channel floodplain as

it flows down toward Kirk Reef through Reach 11. Nearby slopes generate conditions dry

enough for conifers, which occupy 71% of the total landcover. The change in moisture

condition associated with this topography leads to a reduction in grasses, with room for

minimal willows to grow in the riparian edge margins.

Tributaries

Hog Creek is the key tributary in this watershed. The vegetation along its channel ranges

from mixed riparian conifer stands in the uplands to wet riparian marsh communities as

the creek empties into Soloman flat adjacent to the Williamson River (USFS 1996a,

aerial analysis). Most of this watershed is managed by Winema National Forest, which

manages wooded riparian areas for stream shading and large wood recruitment. Aerials

of forested riparian slopes show generally contiguous forest cover. As the creek descends,

low-cover meadow openings along the channel become larger and larger. USFS has

undertaken several restoration projects along Hog Creek, with deliberate efforts to

improve channel stability, vegetative structure, and vegetative diversity (Sanborn pers.

comm. 2004).

Discussion

The upper Williamson River provides important economic and recreational benefits for

residents and visitors, and has been doing so for many years. However, these services do

not come without a cost. Decades of intensive logging, grazing, and road building have

taken a toll on the region’s riparian areas. These communities perform important

ecosystem services to the watershed, including protection of streambanks, maintenance of

fisheries, and improvement of lowland-upland terrestrial riparian connectivity, water

quality and discharge functions.
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Winema National Forest manages over 60% of the subbasin. Its management

prescriptions, applied across the subbasin upper elevations, have important effects on the

health of the watershed. Remote sensing has indicated that buffers that mitigate impacts

of otherwise intensive logging activity have recently protected most of the riparian areas.

At the watershed scale, it appears that private timberlands in the upper elevations of the

subbasin have maintained a minimum buffer on identified streams as required by state

regulation.

Historically, much of the upper elevation areas were composed of open, savanna-like

stands of large, low density mature trees. The onset of fire suppression, which allowed

young shoots to sprout unchecked amidst these sparse trees, in combination with

originally low densities of mature trees, as well as a subbasin-wide history of logging

them, has resulted in a riparian areas overstocked with a high proportion of young

overstory trees. This condition may aid in stream-shading, but it doesn’t necessarily lend

itself to large wood recruitment opportunities. The historical landscape condition as

described indicates that large wood may have provided a limited role in stream riparian

character to begin with. In riparian areas where logging has removed these low-density

trees, the potential for large wood recruitment is even further limited.

In an effort to address these upper elevation riparian conditions, the Klamath Tribes have

proposed a management plan that emphasizes broad-scale restoration of late-successional

conditions (Johnson et al 2003). This management plan identifies priorities for

management of the “Klamath Reservation Forest,” which is now part of the Winema and

Fremont National Forests. One of these priorities is restoration and protection of the

forested riparian landbase through eventual restoration of the large tree component in

riparian areas, and restoration of hardwood patches along streams, marshes, springs and

seeps (Johnson et al 2003). To achieve this restoration goal, the plan proposes that

riparian areas currently managed under the Northwest Forest Plan continue with Riparian

Reserve Unit protections, limiting logging activity within a minimum of one tree-length

from the stream channel. The plan proposes that management of riparian areas outside

designated Northwest Forest Plan Riparian Reserve units, which compose most of the

lands identified in the Klamath Reservation Forest, should meet or exceed the buffer

width, goals, and management guidelines recommended by the USFS Inland Native Fish

Strategy (INFISH) (Johnson et al 2003, USFS 1995b). In addition, open meadow and

hardwood riparian areas would be maintained, as needed, by removal of encroaching

lodgepole pine (Johnson et al 2003).

Land ownership changes as the streams move down the subbasin, and so does the riparian

condition. Most areas below the National Forest areas are owned by private landowners,

who manage large expanses of meadow with occasional upland forested slopes. Some of

this land is managed for timber production, but grazing and cattle production are very

important land uses as well.
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Cattle, as primary consumers in the food chain, have a tremendous ability to alter

vegetative conditions. It is apparent that meadow riparian vegetative conditions have

been dramatically affected by grazing. Conversion of meadows to feed-oriented plant

communities has limited the ability for riparian areas to serve the bank stabilization,

water quality, and biodiversity services they usually provide to the watershed. Fire

suppression perpetuates the negative effects of these changes, while limiting potentially

beneficial effects of these conditions. Initiatives that address riparian vegetative land

management choices on private lands stand to have profound benefits to the entire

subbasin.

These observations indicate that land use is the key indicator for determining patterns that

help to identify areas in need of protection or restoration. Considering these land uses in

an evaluation of landscape functions helps to identify and group these areas in terms of

their potential for protection or restoration. Within this context, landscape patterns can be

separated into three main groups, as illustrated in Table 6-1: best functioning riparian

condition areas, fair functioning riparian condition areas, and poor functioning riparian

condition areas.

Table 6-1. Land Use and Riparian Functions

BEST Riparian Functioning
Condition

FAIR Riparian Functioning
Condition

POOR Riparian Functioning
Condition

• Streams in National Park
Service lands

• Streams in Klamath Marsh
National Wildlife Refuge

• Streams in USFS Old Growth
Ecosystem Units (MC 07/07OG)

• Streams in USFS Upper
Williamson Management Area
Units (MC 15)

• Northwest Forest Plan Riparian
Reserve Units on National
Foirests

• Streams in USFS General
Forest Management Units (MC
12)

• Perennial and fish-bearing
streams privately managed for
timber

• Intermittent streams privately
managed for timber

• Streams in properly managed
riparian range lands

• Private timberland ephemeral
streams

• Streams in overgrazed riparian
range lands

Best functioning riparian areas are riparian areas that, through regulatory requirements or

voluntary practices, provide the riparian vegetative buffer necessary for proper stream

shading and potential large wood recruitment. Often this buffer is relatively wide, and it

may hold some large diameter trees compared to similar stream reaches. These streams

are typically found on federal timberlands where management strategies limit resource

extraction activities in riparian areas, or in privately owner areas where state regulations

require a significant no-activity buffer due to sensitivity of a resource (i.e., fish-bearing

streams).
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Fair riparian functioning condition areas are riparian areas that, through regulatory

requirements or voluntary practices, likely provide the riparian buffer necessary for

proper stream shading, but have limited opportunities for large wood recruitment

(timberlands) or bank stability (range lands). On timber-producing lands, these stream

reaches are typically found where federal or state regulations require a mid-sized

no-activity buffer on private lands due to fair sensitivity of a resource, but may not

currently contain large trees for woody debris recruitment. Range lands that are being

managed with riparian function in mind (i.e., rotationally grazed or stubble-height

management minimums) also fall into this category.

Poor riparian functioning condition areas are riparian areas, through lack of regulatory

requirements or voluntary practices, do not provide the riparian protection necessary for

proper stream shading, large wood recruitment, or bank stability protection. These areas

typically include private timberland ephemeral streams and overgrazed riparian grassland

meadows.

Functioning riparian condition is an important tool for determining the contributions

riparian areas make to the subbasin. The characteristics of each condition may not apply

to all sites in all areas identified, but it does provide a broad overall picture of the

landscape pattern. These patterns help us determine which areas are best suited for

riparian protection and restoration efforts.

CONFIDENCE EVALUATION

Because of the scale of the project, the riparian assessment relied heavily on remote

sensing techniques for determining subbasin riparian vegetative condition. This is a data-

limited approach, and gaps in knowledge exist as a result. However, an extensive search

of all available information on the sub-basin was conducted, and the most relevant of this

information was compiled and reviewed during the writing of this assessment. To the

limits of available data and approach, the analysis revealed key patterns in the watershed

as they address topics outlined in the critical questions for this assessment component. As

this information is considered for implementation on the ground, it will be important to

verify that site conditions reflect the watershed-scale patterns observed by remote-

sensing.

RESEARCH RECOMMENDATIONS

The research process uncovered little site data describing riparian conditions in the upper

elevation areas. Land cover analysis similar to the DEQ Total Maximum Daily Load

(TMDL) data (DEQ 2002a) would be very helpful in determining the riparian health of

these upland areas. This is especially true for the Northwest of Klamath Marsh watershed

and the Jack Creek/Klamath Marsh watershed. Similar studies on representative streams

in the watersheds would help eliminate data gaps and improve understanding of riparian

function and performance.
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In addition to resolving the above data gaps, monitoring is needed to determine the

degree and extent to which riparian meadows are suffering from the encroachment of

mesic (upland) species into the meadows. It is unknown which upland meadow areas are

in greatest need of treatments to improve them for grazing and habitat.

RESTORATION OPPORTUNITIES

Thoughtful implementation of riparian community recovery efforts can also have

dramatic benefits to water quality, water temperature, sediment loading, aquatic habitat,

time of concentration, discharge, and property protection. Restoration planning however,

should always be viewed with a critical eye: cost-benefit analyses, as a balance of

opportunity and strategy, are important to the success of a given project. Therefore, based

on the understanding that upper-elevation riparian vegetation policies are in place, and

that lower elevation areas would most benefit from riparian vegetation enhancements, the

following recommendations are made.

1. Concentrate riparian recovery initiatives on private property. Some of the best

candidates for restoration occur on private lands. Many landowners are already interested

in restoring their property. Not everyone needs to participate in order to have an impact.

Restoration projects on private lands have more funding available and are generally

implemented more quickly than on public lands. Involving landowners builds

community, and sets up the momentum necessary for making the subbasin work for both

the people, and the resource.

While restoration on public lands is important to the subbasin, much of it is already being

implemented, or is planned for implementation soon. These efforts should be encouraged

and monitored for important lessons that could be applied to projects on private land.

2. Concentrate riparian recovery initiatives near areas that are already functioning

or have key habitat value. Build restoration efforts out from areas that already contain

important resources into adjacent regions with degraded riparian vegetative conditions.

The larger the vegetative stand (i.e., a patch of trees or willows) along a riparian reach,

the more resilient it becomes, and the greater its contributions to the surrounding area.

Examples of these areas could be found in the Best Riparian Functioning Category. It is

also likely that areas with functioning, yet vulnerable riparian systems, have other

resource assets, including functioning fish habitat, low water temperature, and stable

channels to build on. These may be in the Fair Riparian Functioning Category. If

resources are limited, in general, it may be benefit to work from the top of the drainage

and work down.

It is recommended that the community direct their restoration efforts towards portions of

the mainstem that already have significant stands of riparian vegetation with gaps that

would benefit from riparian vegetative enhancement. At the watershed scale, these areas

are concentrated in Reaches 2, 3, and 5 in the Williamson River Upstream of Klamath
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Marsh watershed, and Reach 11 along the Williamson River below Klamath Marsh

(Table 6-1).

Tributary junctions along the mainstem, are very important for key ecological and

hydrological reasons. They provide the initial point of connectivity between lowland and

upland areas, and should also be focused on for improvement and recovery.

Klamath Marsh National Wildlife Refuge may be considered a Best Riparian Functioning

area. Involving adjacent landowners along the marsh in riparian recovery initiatives

would compound the beneficial impacts of this resource.

Restoring upper elevation riparian communities can also benefit mainstem and low-

elevation riparian areas. These upland areas include fish-bearing perennial streams,

especially those with existing or historical connections to the Williamson River. These

streams include Jackson Creek, Jack Creek, Aspen Creek, Hog Creek, and Deep Creek.

Enhancing riparian vegetative condition along these key streams will benefit fish habitat.

Other upland areas that also deserve attention are the upland meadows found in the Jack

Creek/Klamath Marsh watershed, including Jack Creek and Mosquito Creek, and

meadows in the southeast portion of the Upstream of Klamath Marsh Watershed. These

meadows likely once helped their watersheds by storing water in the uplands for slow

release over the course of the year. Now they are suffering from the result of lowered

water tables as a result of a combination of factors, and need help to maintain meadow

riparian community vegetation. Interventions (check dams) that improve water retention

in these meadows should also be considered on a site-by-site basis.

3. Consider restoration management projects as well as restoration design projects.

Not every riparian community needs riparian plantings to improve. Often, changes in

management strategy will allow the existing communities to recover and provide riparian

benefit. Examples include rotational grazing to allow cattle in areas when stubble height

is adequate, and coordination of water diversion between landowners to maintain stable

water levels so plants can adapt. Often, a combination of management and design can

provide more significant benefits to riparian vegetation. For example, construction of a

water gap to water cattle shifts grazing pressure away from streambanks, while allowing

other areas to recover and thrive.

It is also important to protect investments by making sure areas that are restored are

compatible with management strategies. For example, willows may need to be fenced for

the first few years in order to ensure that they are not consumed by grazing cattle.

4. Consider fire management or other measures that control lodgepole pine and

other mesic encroachment in meadows. Reversal of the effects of channel incision

throughout the subbasin is a long-term project that will take place over many years.

USFS efforts to improve upper-elevation riparian conditions may ultimately reverse this

condition. In the meantime, lowered water tables associated with channel incision are
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allowing lodgepole pine and others species that favor drier conditions to take over

meadows. A burning strategy that controls fire-intolerant species will mitigate eventual

loss of these meadows to lodgepole pine stands. If burning places resources at risk or is

not preferred in certain areas, manual removal of encroaching species can also slow

meadow loss.

5. Choose the right types of vegetation for the right places. On a site-by-site basis,

consider adjacent vegetation, historical vegetation, slope, successional patterns, and

annual moisture cycles when choosing plant communities to restore. In some places,

especially portions of the upper Williamson River, willows are the best choice over taller

canopy. In other areas, canopy cover will provide the greatest benefit to the riparian area

and its associated assets.
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