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Chapter 1 Introduction

1.1
Scope and Purpose

The purpose of this assessment is to characterize watershed conditions in the Lower Coast Fork of the Willamette River watershed basin (LCFW) and present current and historic information on the physical, biological and cultural landscape using the Oregon Watershed Assessment Manual as a model.  Information from the assessment will be used to evaluate potential for improvement of watershed condition, and assist the Coast Fork Willamette Watershed Council in identification and prioritization of opportunities for watershed restoration.  This information is, in some instances, summarized by subbasin.  The maps in this assessment show the extent and general location of certain watershed features and/or human impacts, but they should not be considered precise enough to single out any specific piece of property.

1.2
Watershed Assessment Approach

The assessment followed the framework outlined in the Oregon Watershed Enhancement Board’s Watershed Assessment Manual (Watershed Professional Network, 1999).  The assessment primarily used existing information, relying on archived data, aerial photography, published reports and other documents.  This existing information was supplemented by a Council-sponsored stream habitat inventory of the Coast Fork Willamette River, Bear Creek, Hill Creek and portions of Camas Swale Creek and Gettings Creek.

1.3
Organization of The Document

The following assessment sections organize the document:

· Introduction, Area & Ownership

· Historical Climate and Geology

· Hydrology and Water Use

· Channel Habitat Type

· Riparian and Habitat Conditions

· Wetland Conditions

· Sediment Sources

· Water Quality

· Stream Channel Modifications

· Fish & Wildlife

1.4
The Watershed Assessment Area

This watershed assessment focuses on the Lower Coast Fork Willamette River, a fifth field hydrologic unit (see map figures 1,2 & 3) that is composed of five sixth field watersheds as defined by the USGS (see map figure 4).  By definition, a watershed: “is the area of land draining into a stream at a given location” (Chow et. al, 1988).  Applying this definition to the Lower Coast Fork Willamette River Basin results in a different sixth field watershed configuration (map figure 5).  For purposes of this assessment this modified configuration will be referenced except where indicated otherwise.   This watershed assessment focuses on the Lower Coast Fork Willamette River from the confluence with the Row River downstream to the confluence with the Middle Fork Willamette River and includes the tributary sixth field watersheds of:

· Gettings Creek  

· Hill Creek

· Camas Swale Creek  

· Bear Creek

· Papenfus Creek

· Wild Hog Creek 

The assessment area encompasses approximately 139 square miles and 88,970 acres.  It is located at the northern edge of the Coast Fork Willamette Watershed and is nestled between the urban growth boundaries of Eugene and Springfield and Cottage Grove.  The urban growth boundary of Creswell is the only city located within the assessment area.

The watershed ranges in elevation (above sea level) from 508 feet at the confluence with the Middle Fork Willamette River to 3,366 feet at Bear Mountain saddle.  The City of Creswell is located at 590 feet elevation. Table 1-1 shows general characteristics for each subbasin and table 1-2 shows the elevation distribution as a percent of total area.   

	Table 1-1.  Lower Coast Fork Willamette Sub-basin Watersheds    

	Sixth Field
	Area (sq. mi.)
	Mean Elev. (feet)
	Min Elev. (feet)
	Max Elev. (feet)
	Mean Annual Precip. (inches)

	Gettings
	16.7
	1385
	577
	2881
	49

	Hill 
	23.8
	705
	492
	1768
	44.5

	Camas Swale
	43.4
	719
	495
	2024
	43

	Bear Creek
	27.5
	1093
	492
	3356
	44.8

	Papenfus
	13.6
	643
	433
	2385
	40

	Wild Hog
	13.9
	518
	433
	1220
	40

	Total
	138.9
	 
	 
	 
	 


	Table 1-2 Elevation Distribution
	
	
	
	

	Elevation (feet above sea-level)
	508 - 773
	773 - 1088
	1088 - 2166
	2166 - 3366

	Percent Area of WS at Elevation
	50%
	25%
	20%
	5%


Significant geographic formations are listed in table 1-3.

	Table 1-3 Significant Geographic Formations

	 
	Elevation (ft)

	Sellers Butte
	1,086

	Short Mountain
	1,147

	Mount Pisgah
	1,528

	Spencers Butte
	2,065

	Cougar Mountain
	2,422

	Prune Hill
	2,690

	Bear Mountain
	3,698


While Bear Mountain creates a divide between watershed boundaries its geomorphology has created a saddle approximately ¼ mile to the NW of its peak which divides the drainage basin.  The peak is not within the assessment boundary.

There are two reservoirs located upstream of the assessment area.  The reservoirs are operated by the Army Corp of Engineers (ACOE) and are important factors to be considered in the development of an integrated plan for management of resources in the LCFW watershed.  

The primary purpose of the ACOE system of dams and reservoirs is to provide flood control and navigation.  Recreation and irrigation are secondary proposes of the reservoir system. Together the system of dams regulates approximately 84% of the surface water flow entering the LCFW basin at the confluence with the Row River and approximately 56% of the entire Coast Fork Willamette River Basin as measured at the Goshen Gage.   

Cottage Grove Dam & Lake is located on the Coast Fork Willamette at river mile 29.7 and was operational in water year 1942.  The reservoir covers 1,158 acres.  At full pool the elevation is 791 feet and has a storage capacity of 32,940 acre-feet.

Dorena Dam & Lake is located on the Row River at river mile 7.6 upstream of the river’s confluence with the Coast Fork Willamette River at river mile 21 and was operational in water year 1949.  The reservoir covers approximately 1,835 acres.  At full pool its elevation is 835 feet and has a storage capacity of 77,500 acre-feet.

1.5
Land Ownership and Uses

The assessment area has a mix of public and private lands (see map figure 8).  The ownership patterns vary by watershed and are shown in table 1-4.  Private lands are the largest ownership category. Camas Swale has the largest concentration of private land ownership.  Private Industrial timberlands are the second largest ownership category.  Bear Creek has the largest concentration of industrial forestlands.

	Table 1-4 Ownership
	
	
	
	
	
	

	Sixth Field
	 
	Area (acre)
	Private Industrial (acre)
	BLM (acre)
	Mt Pisgah (acre)
	Short Mtn (acre)
	Spencers Butte (acre)
	Govt non-BLM (acre)
	Private (acre)

	Wild Hog
	 
	8,896
	0
	0
	0
	0
	0
	277
	8,619

	Papenfus
	 
	8,704
	1,146
	104
	1,246
	0
	0
	0
	6,208

	Hill 
	 
	15,232
	1,193
	674
	0
	164
	0
	0
	13,201

	Camas Swale
	 
	27,776
	2,890
	1,615
	0
	691
	127
	104
	22,349

	Bear Creek
	 
	17,600
	5,913
	2,411
	0
	0
	0
	0
	9,276

	Gettings
	 
	10,688
	5,152
	116
	0
	0
	0
	0
	5,420

	Total
	 
	88,896
	16,294
	4,920
	1,246
	855
	127
	381
	65,073

	 
	 
	 
	18.33%
	5.53%
	1.40%
	0.96%
	0.14%
	0.43%
	73.20%


Chapter 2 Historical Climate and Geology

2.1
Introduction

Fifty million years ago the Pacific Northwest was tropical.  At that time the Willamette Valley was completely submerged under the Pacific Ocean, which lapped against the foothills of the Cascade Mountains.  Fossilized marine mollusks, crabs, and sharks from this time period indicate warm, tropical seas (Orr et al. 1992).  Data from ice cores and other sources indicate that global climate was on a cooling trajectory, a trend that has been highlighted over the past few million years by a series of ice ages (Crowley 1996).

Between 40 and 25 million years ago the Pacific Ocean began to withdraw from the newly forming Willamette Valley as the Coast Range “lifted” from the ocean floor.  Over time, this lifting caused portions of continental shelf that were one to two thousand feet below the Pacific Ocean to rise two or three thousand feet above the ocean.  During this period the valley was a broad semi-tropical coastal plain, dotted with lakes that were formed in shallow depressions.  Studies of fossilized pollen indicate the presence of both conifers and broadleaf plants, although most of these species are extinct today (Orr et al. 1992).

Volcanic activity also shaped the landscape over time.  Around 15 million years ago “lava from fissures and vents in northeastern Oregon poured through the Columbia gorge and into the Willamette Valley where they reached as far south as Salem (Orr et al, 1992)”.  A lava flow that solidified at the northern end of the Willamette Valley created the falls at Oregon City.  These falls created a seasonal barrier to upstream fish passage and maintained a broad, relatively flat floodplain in the upper portion of the Willamette Valley (Atkins 1993).

Beginning two to three million years ago a series of ice ages descended on the region, at times creating continental ice sheets that spread from the Arctic to the northern edge of the Pacific Northwest.  These ice ages were punctuated with interglacial periods characterized by warmer temperatures and higher sea levels (Crowley 1996).  During this time the advance and retreat of glaciers from the northern part of the continent and Cascade Range left its mark on the Willamette Valley.  Rivers laden with glacial meltwater deposited large quantities of silt and debris (Orr et al. 1992).  

Since the last ice age, which spanned approximately 100,000 to 10,000 years ago, the global climate has become considerably warmer and dryer, the Willamette Valley being no exception.  Yet even within this relatively warm period, average global temperatures are thought to have fluctuated between 14( to 16° C, the warmest interval of which was between 9,000 to 7,000 years ago (Thompson et al. 1993).  More recently, a “Little Ice Age” took place between the mid-1400s until the late 1800s (average temperatures estimated to be 0.5º - 1º C colder than present, a time when European explorers and immigrants were discovering North America (Crowley 1996).  This latest event may have the greatest significance to us now because the lore of early explorers and settlers, to an extent, has shaped our perceptions of the landscape and climate.  Yet, because we are coming out of a cooler period and have no true record of what it was like to live here before the “Little Ice Age” it is difficult for us to anticipate how this gradual (or not so gradual) warming trend will affect us.  

Also, during the last 10,000 years the major plant communities that we see in the watershed today began developing.  Marshlands and lakes receded in places, allowing the expansion of grasslands and oak.  Douglas fir and western hemlock became established in the higher elevations of the Valley and grand fir and ponderosa pine along the foothills.  In turn, this diversity of plant communities supported a variety of insects, frogs, reptiles, birds and mammals (Aikens 1993, Hansen 1942, Heusser 1960).

Ultimately, the geologic and climatic events of the last 50 million years have determined how humans utilized the landscape.  The flat, broad valley and adjacent hills shaped by the uplift of the Coast Range, layers of volcanic basalt and sediment deposited by eons of flooding created a diverse environment.

2.2
Early Human Inhabitants

Between 15,000 to 23,000 years ago, during the last ice age, sea levels lowered sufficiently enough that early humans were able to cross the Bering Strait (between present day Siberia and Alaska) and begin populating North and South America (Crowley 1996).  Evidence of human inhabitants in the southern end of the Willamette Valley begins approximately 10,000 years ago.  At the time of early exploration and European settlement the Kalapuya were the main tribe that inhabited the middle to southern end of the Willamette Valley.  However, it is not known whether this tribe lived in the area over the entire period, or if other tribes existed here in the past.

Plant foods available in some quantity would have included camas bulbs, acorns, hazelnuts, tarweed seeds, sunflower seeds, cattail rhizomes, and a variety of berries.  Large animals of the area were elk, deer, black bear, and grizzly bear.  Smaller creatures included raccoons, rabbits, squirrels, beavers, and other rodents.  Marsh birds included ducks, geese, and other water-loving species, as well as grouse, quail, and wild pigeons.  Trout, suckers, freshwater mussels, and crayfish were available in the streams.  Grasshoppers, yellow jacket larvae and caterpillars were also endemic.  These species were characteristic foods of the Kalapuyan people who occupied the Willamette Valley during the early 19th century (Aikens 1993).

Excavations revealed various tools used for hunting and processing animals, including arrowheads, scrapers and knives.  The remnants of tools used for grinding and pounding plant material were also found, as well as roasting ovens used to cook camas bulbs, acorns and other roots gathered from nearby prairie and marshes.  “Hammerstones, anvils, cores, flaked stone debris, choppers, drills, spokeshaves, and gravers indicate the working of stone, bone and wood (Aikens 1993).”

Reports from early explorers and settlers suggest that the Kalapuya set regular fires in the lower portions of the watershed.  David Douglas, a British botanist traveling with an expedition from Ft. Vancouver, frequently complained in his journal of traveling for miles without finding adequate forage for their horses because the vegetation was completely burned.  He also described what he had learned about the reasons for the prairie burning: “Some of the natives tell me that it is done for the purpose of urging the deer to frequent certain parts to feed, which they leave unburned, and of course they are easily killed.  Others say that it is done in order that they might the better find wild honey and grasshoppers, which both serve as articles of winter food (Douglas 1959, 214).”  Charles Wilkes also speculated on the reason the Kalapuya set fires: “They are generally lighted in September for the purpose of drying the seeds of the [tarweed] which is then gathered and forms a large portion of their food (Quoted in Boyd 1986, 71).”

Since then, many anthropologists have discovered or suggested additional reasons for Kalapuya burning.  For example, the ground under oak trees was burned to facilitate the collection of acorns the following year, and perhaps the Kalapuuya understood that by preventing the growth of understory trees and shrubs the oaks would produce larger acorn crops.  Fire also promoted the growth of hazelnut, berries and bulbs like camas and wild onion, which were important staples in the Kalapuya diet (Boyd 1986).

During the last quarter of the 18th century, the maximum Kalapuya population in the Valley is believed to have been roughly 13,500.  By 1841, Wilkes estimated that only 600 Kalapuya lived in the Valley.  The main reason for this staggering loss was disease introduced by European explorers.  Before 1806 two small pox epidemics had killed at least one third of the native population.  Venereal disease also spread inland from the Columbia in the 1790s, after the first explorers’ ships arrived.  Then, beginning in the 1830s there were annual outbreaks of malaria, against which the Kalapuya had no immunity (Boyd 1986).  Despite the deadly effectiveness of these introduced diseases, there were still a handful of Kalapuya when the first settlers arrived in the mid-1800s.  Shortly thereafter, these people were forced onto the Grande Ronde reservation in Northeastern Oregon, their presence and practices being viewed as a threat and an infringement on the rights of new settlers.

2.3
Pre-settlement: Early 1800s

Europeans and Americans began to leave their mark on the watershed before the first Euro-American settler arrived in 1847.  By transmitting disease to the Kalapuya they may have indirectly reduced fire in the Valley, at least the fire which appeared to be intentionally started by the Kalapuya.  Wilkes comments, “Since the country has been in the possession of the whites it is found that the wood is growing up rapidly, a stop having been put to the fires so extensively lighted throughout the country every year by the Indians (quoted in Boyd 1986, 71).”

European trappers also had an impact on the landscape by depleting or extinguishing some species of wildlife, most notably beaver (Johnson & Chance 1974).

Landscape and Vegetation 

Many early explorers commented on the extent and beauty of the prairies, which they speculated, would provide excellent forage for cattle and sheep.  Native grasses of the time included tufted hairgrass, sloughgrass, Roemer’s fescue, june grass, slender wheatgrass, California oatgrass and meadow barley (Christy et al. 1998).  

Although the expanse and beauty of the prairie was frequently written about, there was also a diversity of other plant communities.  Savanna, containing oak and sometimes a scattering of ponderosa pine and Douglas fir, covered higher ground that didn’t flood in the winter.  Along the larger streams riparian forests containing ash, poplar and willow flourished.  On the surrounding hills grew Douglas fir, grand fir, ponderosa pine and incense cedar, and in moist, cool areas western hemlock and western red cedar.  Also on the foothills were hardwood trees like bigleaf maple, Oregon white oak and golden chinquapin.  Shrubs included hazelnut ocean spray and snowberry (Christy et al. 1998).  

Most of the prairie and oak savanna that covered the watershed in the early 1800s has been altered by the encroachment of trees, reduction in flooding or conversion to farmland.  Some researchers believe that regular fire set by the Kalapuya maintained the prairie and savanna and prevented forests from encroaching on these habitats (Johannessen et al. 1971, Towle 1974, Boyd 1986).   As evidence, they cite the many descriptions by early explorers of the natives setting fire, the infrequency of lightning that would ignite fires naturally and the encroachment of shrubs and trees onto former prairie since the disappearance of the Kalapuya (Boyd 1986).  However, it is also possible that grazing by deer and elk and flooding may have maintained the prairie in some places.  In more recent times, the draining of wet prairie and the conversion of prairie and savanna to farm fields or urban development have also decreased these habitat types.

2.4
Settlement Period: 1847 – early 1900s

A combination of factors led to the settlement of the LCFW watershed.  In 1850, The Donation Land Law passed.  This law granted every white settler who was 18 years of age or older and a citizen, and who was a resident of the Territory before December 1, 1850, one half section of land (320 acres) if a single man.  He was granted one section of land (640 acres) if married before December 1, 1851.  The land was a free gift granted on the condition that it be lived upon and cultivated for four years.  Settlers arriving between 1850 and 1855 received only half as much land.  Within five years over 2.5 million acres had been granted, most of which was in the Willamette Valley (Dicken & Dicken 1979).  In 1853, Oregon Country was divided, and Washington Territory was formed of the north half.

In 1847 Richard Robinson staked his claim, one corner of it straddling the Coast Fork River, three miles north of present Cottage Grove.  He was the farthest settler south in the Willamette Valley.  

Euro-American settlement began to change the watershed’s environment in many ways.  The relationship between humans and the land changed.  The Kalapuya had led a subsistence lifestyle, moving with the seasons to harvest wild plants and hunt animals.  Aside from deliberately setting fires, which seems to have had a significant effect on certain kinds of vegetation, it does not appear that they altered their environment in any other way.  Their lifestyle and population had probably remained relatively stable, or at least, changed relatively slowly during their occupation of the watershed.  In contrast, the new settlers had a different way of working with the land.  The introduction of agriculture was a significant event, and many farmers brought seeds, plants and animals from across the country.  The settlers also possessed relatively sophisticated technology, which eventually evolved into tools that could significantly alter the environment.  Finally, the surge in population encouraged by the Donation Land Claim Act placed new demands on the landscape.

Agriculture

Many homesteads consisted of “…one room log houses with vegetable gardens and a few acres planted in wheat.  With little hard currency available, wheat was the primary medium of exchange (Oregon Archives 1990).”

For the first few decades settlers tried growing wheat and corn, since many were from the Midwest.  Despite the relatively cool, wet climate, wheat became the most successful crop during the late 1800s and early 1900s; it was used for local consumption and later as an export crop.  Corn, however, was not suited to the cool summers and did not become an important cash crop.  New technology also allowed vegetable canning, which meant that more food could be grown and preserved for distant consumers.  Cattle, sheep and pigs were an important part of many early homesteads.  Cattle were first brought to the Willamette Valley in 1837 and sheep in 1843.  Grazing was generally limited to higher ground and, based on the reports of early explorers, was quite nutritious and abundant given the wide expanse of prairie and savanna.  Pigs, which were traditionally fed on corn in the Midwest, were fed acorn mash that came from the prolific oaks (Evans 1985).

Although the introduction of agriculture provided significant advantages to local residents, it had several notable impacts on the local ecology.  For instance, in areas that were farmed, non-native crops replaced native prairie species.  Domesticated animals grazed on the native grasses, which sometimes damaged them enough to be out competed by more resilient, weedy species or non-native plants.

Flooding

Annual flooding was a constant struggle for early settlers in the watershed.  The area that flooded historically for the Willamette Valley encompassed an extremely large area.  This area extended throughout the valley north to Coburg Hills and south to areas of Cottage Grove.  Photographs taken in 1890 show water, “all the way from Skinners Butte to Coburg”, and “rowboats at Eighth and Willamette.”  Therefore, the flood history of Creswell and Goshen ranges over many years (Reg. Guard Dec. 15, 1946). 

The development of the railroad in 1872, impacted the decision of many Cloverdale residents to move toward the tracks, and this is where the city of Creswell is today.  However, the residents of Creswell and the surrounding areas had to battle the Willamette and the ever present reality that floods could occur at least, “Two years out of every three!”  Also, historical accounts (some unofficial) site records of river readings before 1897 that the Willamette in excess of 22 feet in 1861, 1881, and 1890.  It was reported during the “super-flood” of 1861 that the river was 23 feet high.  Official readings began in 1897… and records show that only nine times in a 49-year period has the Willamette not topped the 10-foot mark, dangerously near the flood stage  (Register Guard Dec. 15, 1946).  In 1861, “Eugene City” was flooded throughout the entire upper valley all the way from the hills near Coburg to the mountains near Noti and it resembled a “vast lake…” (The Register-Guard, November 27, 1994). As Creswell developed and pioneers endured the flood of 1861, they began looking at ways to monitor and control the floods that were a serious threat to their homes, livestock, agriculture, and vested interests. 

Logging 

Dense forests covered the hills on the western and eastern portions of the watershed and settlers wasted little time capitalizing on this resource.  Many small mills were scattered throughout the area.  Because there were few roads in the late 1800s, many mills were, by necessity, small and mobile.  Transporting logs off the site and to the mill was a challenge.  Before steam power was introduced felled logs were dragged across the ground on skids by horse or oxen to a nearby stream or hand built flume.  Steam donkeys, which became available around the turn of the century, were a tremendous boon to the industry.

The donkey would consist of a steam boiler and steam engine connected to a winch all mounted on a ‘sled’ called a ‘donkey sled’.  The donkeys were moved by simply ‘dragging themselves’ with the winch line.  The process evolved rapidly, but donkeys were used for both yarding (moving the logs from where the tree was cut to an assembly point) and also ‘skidding’ (dragging the log down the skid trail to the river).  Thus the loggers soon had ‘yarders’ and ‘road donkeys’, the latter being the name applied to donkeys strategically located along the skid road to drag the logs from point to point toward the river (VanNatta 1999).

After enough logs were accumulated the men drove them downstream to the miss, a job that occasionally cost someone their life.  “Small streams were made usable by constructing a splash dam, forming a pond into which the logs were dumped.  The dam was then knocked out, allowing the logs to move with the flood to a larger stream (Dicken & Dicken 1979, 128).”

Like agriculture, timber was an essential resource in the newly settled territory and would soon become the number one industry in Oregon.  Lumber was valuable for building local infrastructure (e.g. homes, schools, railways) and was also a highly lucrative export crop, which infused capital and money into the economy.

Transportation

Early explorers and settlers arrived on foot, horseback and horse drawn wagons.  This mode of transportation made the delivery of agricultural and timber products to outside markets slow and sometimes difficult compared to later transportation.  Nonetheless, goods were hauled overland via the Oregon-California trail and shipped down the Willamette, Columbia and finally to the Coast where they were barged south.  The goldrushes in California (circa 1848) and Southern Oregon (circa 1851) fueled this transport and jumpstarted the Willamette Valley Economy (Dicken & Dicken 1979).

In 1864 President Lincoln and Congress passed legislation, which granted public lands to the Northern Pacific Railroad Company in exchange for building a railroad from Lake Superior to the Pacific Ocean.  The public lands were given for a railroad right-of-way and for Northern Pacific to sell to prospective settlers in order to raise the capital needed to build and maintain the railroad (Osborn 1995).  In order to enhance the value of surrounding public lands, the land that was granted was distributed in alternating square miles, resembling a checkerboard.  After several failed attempts and extended deadlines, the Northern Pacific line to Tacoma, Washington via Vancouver was finally completed in 1883.  Similarly, in 1869 2.5 million acres of land in Oregon and California were granted in order to build a rail line between Portland and California.  The main Southern Pacific line from Portland arrived in Eugene in 1871, and in Roseburg in 1872 (Dicken & Dicken 1979).  This greatly facilitated the transport of timber and agricultural products and increased access which encouraged more people to move to the area.

2.5
The Modern Era: early 1900’s – Present

Technology and population growth were the major themes that shaped the watershed’s environment during the 20th century.  The creation of gasoline-powered equipment increased the extraction rate of natural resources and gave people the ability to travel long distances in a short time, which meant they could live farther out of town.  New technology gave rise to commercial fertilizers and pesticides, industrial and household chemicals, antibiotics, electronics and the silicon chip, among other things.  All of these events contributed to population expansion, and resource consumption.  Future population growth will certainly have significant impact on natural resources in the watershed.

Agriculture

Several discoveries in the first half of the 1900s dramatically changed the nature of farming in the Watershed: the success of grass seed farming, the replacement of horse drawn ploughs with tractors, and the development of commercial fertilizers and pesticides.  The cultivation of grass seed began in the early 1900s and dominated the landscape by the 1940s.  Clover, vetch and oats, and cheat were the principal hay and seed crops in the 1920s.  In addition, “(a)nnual ryegrass began to be sown for seed around 1920 and was followed by perennial ryegrass in the mid-1930s.  It is the ryegrass on which the development of the grass seed landscape of the southern Willamette Valley was based (Reynolds 1977, 88).”  The success of grass seed growing was due to its ability to grow on Dayton soils and thrive in the hot, dry summers.

The replacement of horses for tractors meant that a “substantial amount of land once used for pasture, hay and feed grain could be cropped… Many farmers were reluctant to replace their horses, because they felt tractors would ruin the soil through compaction (Reynolds 1977, 90)”.  Despite this, the advantages of using tractors outweighed the potential side effects, and “…tractors and heavier machinery had largely replaced horses by the late 1920’s (Evans 1985, 3).”  The combination of tractors and grass seed production led to larger, less diverse farms.  Livestock, which were once a part of most small farms, became concentrated on feedlots and pastures as land became more valuable for growing grass seed.

Until the early 1900’s, farms tended to be small scale, diversified operations on which a variety of farm products were produced (Evans 1985).  The resulting farmscape tended to support a mix of habitats, reflecting different agricultural management intensities.  In addition to intensively managed croplands, pasturelands were also maintained to support livestock, and woodlots were maintained for building material and fuel.

As grass seed farming became more prevalent so did draining of fields with ditches and tiles and the use of fertilizers.  Commercial fertilizers were introduced in the late 1930s.  The boost in crop yield promoted the grass seed industry even more, and between 1950 and 1970 the amount of fertilizer that was being used in the area doubled (Reynolds 1977).

Logging

“Prior to 1900 the lumber industry of Oregon rated a poor third to that of Washington and California.  The main reason was inaccessibility of most of the Oregon forests to the kinds of transportation available at that time, as compared to Puget Sound with its hundreds of miles of shore (Dicken & Dicken 1979, 128).”  After the turn of the century, new rail lines, roadways and logging equipment enabled Oregon timber barons to vastly increase production.

Other factors contributing to Oregon’s logging boom included a dwindling supply of timber in the upper Mid-west and large lumber companies moving to the West Coast, bringing capital and new techniques with them.  Several of these timber barons purchased millions of acres of railroad grant lands.  A great deal of money was made logging these lands and selling off parcels to other companies.  In the 1900s the federal government revested some of these lands due to illegal actions on the part of the railroad companies (Osborn 1995).  In the CFW watershed these lands are referred to as the O & C lands (Oregon & California Revested Lands) and are managed by the Bureau of Land Management.

Log driving on streams within the watershed phased out in the 1920s as the rail and road system expanded.  The cessation of log driving certainly benefited these streams, although, from an ecological perspective the tradeoff was the development of numerous logging roads.  A significant potential impact of logging roads is the delivery of sediment to adjacent streams from either surface erosion or by causing slope failures.  New requirements for the construction of forest roads decrease this potential, however many old roads still exist on public and private timberland.

After World War II gasoline-powered yarders replaced steam donkeys.  In addition, a variety of new management practices were employed including the burning of logging slash, the use of herbicides on clear cuts and aerial fertilization.  Burning slash is still common, new practices have been implemented that are less impacting.  Logging companies still use herbicides and fertilizers.

In 1973 the Oregon Forest Practices Act began to change timber practices and to encourage sustained yield on private lands.  In addition, in 1994, the Northwest Forest Plan has reduced cutting on federal lands, which has increased cutting on private lands to meet market demands.  A 1989 Oregon State University Study reported that the logging rate on federal lands was well below the long-term sustainable yield estimates, whereas the rate on private lands was slightly below the long-term sustainable baseline harvest (Oregon Forest Resources Institute 1999).

Urbanization and Population Growth

Urban and rural residential development came on the heals of transportation advances.  An expanding population led to the creation of more roads and buildings, and some residents moved out into the country where they converted farmland to large rural estates or hobby farms.  In the cities, impervious surfaces like sidewalks, paved roadways, parking lots and roofs were created and expanded, which accelerated the transport of surface waters to local streams and prevented water from soaking into the ground.

Concentrations of city dwellers, commercial businesses and industry began having an impact on water quality as well.  The U.S. Secretary of War wrote in 1938 “A serious pollution problem has developed on the lower Willamette River, as a result of the discharge into the river in an untreated state of domestic sewage and industrial wastes (Johnson 1938, 9).”  However, the situation did not improve until a decade later when primary treatment became mandatory.  In 1949 Junction City installed a primary sewage treatment plant, followed by Eugene in 1952.  In addition to requiring sewage treatment plants, industrial sites that discharged into streams were also regulated.

As a result of sewage and industrial wastewater treatment, water quality in the Willamette River improved dramatically.  Dissolved oxygen levels, which had been zero in Portland Harbor in 1950, returned to normal and noxious blooms of algae diminished.  However, inevitable declines in water quality began to occur a few decades later.  This time the problem was “non-point” sources, a term referring to the fact that the source of pollution is diffuse and widespread in nature.  Examples of non-point source pollution are surface runoff from agricultural land, rural residential land, highways and cities.  These sources continue to be a challenge to regulate and mitigate because they are not easily monitored like discharge from a pipe.  In response to declining water quality, the Oregon Department of Environmental Quality (under requirement of the Clean Water Act of 1970) has developed a list, which is updated biennially, of rivers and streams in the state that are considered “water quality limited”.  Local governments, state agencies and local residents are being encouraged, and in some cases required, to identify and remedy the sources that are causing the degradation of listed streams in their watershed.

Figure 7 displays the most current data regarding population density for the assessment area.

Stream Channelization and Cottage Grove and Dorena Reservoirs

The construction of the Cottage Grove and Dorena dams and reservoirs during the 1940’s marked the beginning of large-scale structural changes to stream channels that had a significant effect on the LCFW Watershed.  The Army Corps of Engineers built the dams to control flooding in the area and to provide irrigation for farmlands below the reservoirs.  There have been several significant environmental consequences as a result of the construction of these structures.  First, fish passage was blocked between the Lower Coast Fork Willamette River and the tributaries above the reservoirs.  Second, stream flow patterns have been altered below the dams.  Historically, the Coast Fork Willamette River had low summertime flows and intermittent high flows, which often overtopped the banks, in the fall, winter and spring.  Currently streamflow is higher in the summer to provide downstream irrigation and unusually high during the reservoir draw down period in the fall.  The latter event may prematurely trigger upstream migration by fluvial cutthroat trout at a time when water quality is still poor (high water temperature and low dissolved oxygen).  Third, extensive swamps and wetlands are now covered by the reservoirs.  Finally, conditions within the reservoir have at times affected downstream water quality, especially temperature, dissolved oxygen and sediment levels (Lane Council of Governments 1983).

Channelization of the Coast Fork Willamette River occurred in the 1950s.  Modifications included levees, rip-rap at weak points and culverts to drain adjacent fields.  In the early 1960s a diversion channel for flood control was constructed on Hill Creek.  The Creswell Ponds (currently the Garden Lake Park area) was the by-product of quarry pits created during the construction of Interstate 5 during the late 1950s and early 1960s.

The result of these projects has been decreased flooding in portions of the watershed adjacent to the Coast Fork Willamette River and its tributaries.  In turn, a significant number of new buildings and homes have been constructed within the floodplain.  

2.6
Conclusions 

Examining historical events and change in the LCFW Watershed Basin illustrates the complexity and magnitude of human impacts to the watershed’s environment.  As early as 10,000 years ago humans began utilizing the landscape.  Manipulation of the environment probably began with Kalapuya burning and has accelerated over the past century.  The arrival of settlers began a population boom in the area and at the same time intensive agriculture and logging began, which led to significant changes in terrestrial and aquatic habitat.  Several decades later, transportation and urban development also started to have an impact on streams, wetlands and upland areas.  Rapid environmental change and population growth are hallmarks of this era, and have economic, cultural and ecological implications.  For example, development within floodplains has occurred so quickly that there has not been sufficient time for it to reflect 100-year flood events.

From a cultural perspective, we are beginning to lose a historical landscape that attracted many settlers in the first place as rural areas are becoming increasingly dissected by new development and highways.  Our relationship to the land has also changed.  Both the Kalapuya and early settlers were self-sustaining; they grew and hunted for their food and lived within the limits of their local environment.  As new technology has arisen we have moved away from this regional sustainability and shifted to an export/import economy.

From an ecological perspective, changes introduced by settlers and the current population have altered most habitats to some degree.  Because the change has been so rapid many native plants and animals have not evolved or adapted fast enough to survive these new conditions.  In particular, wet prairie and other wetland types used to cover a large portion of the Valley floor.  Today it is estimated that over 99% of historic wet prairies in the Willamette Valley are gone (Daggett et al. 1998).  Many species of plants and animals rely on wet prairie and other wetlands for all or part of their life cycle; hence the loss of wetlands has caused a decrease in populations and local extinction.

Although we cannot completely turn the tide of history or progress, we can reflect on our path.  Are we heading in the direction we want to?  How have living conditions changed for ourselves and other species?  Are there certain trends or developments that we would like to change, slow down or mitigate in order to protect habitat and water quality?  Certainly we all would give different answers to these questions.  Nonetheless, a shared awareness of both past conditions and the current types and rate of environmental change is essential if we are to make informed, collaborative decisions about our future.

Based on the information provided in this chapter the Watershed Council may wish to consider the following recommendations: 

· Provide educational opportunities for students and Council members regarding historic conditions, habitats and ecological functions.

· Use knowledge of historic habitats and ecological functions to prioritize landscape/habitat restoration and conservation efforts sponsored by the Council.

· Use knowledge of a site’s historic vegetation and ecological functioning to guide restoration and conservation activities.

Chapter 3 Hydrology And Water Use

3.1
Introduction

The hydrologic component of this assessment is intended to identify land uses and water uses that potentially impact the hydrologic processes of the watershed.  For this analysis, simplified techniques are used to screen for possible impacts.  Identifying the specific cause or degree of impact would require more in-depth technical analysis and is beyond the scope of this assessment.

Understanding the distribution and movement of surface and subsurface water in the Lower Coast Fork Watershed is an important part of protecting water quality, fish & wildlife habitat, and our ability to use surface and ground water.  Beneficial uses of surface water in this watershed include trout spawning and rearing habitat, habitat for other aquatic life, agriculture, municipal and industrial water supplies, and recreation and aesthetic enjoyment.

3.2
Methods and Key Questions

The hydrology assessment was conducted using hydrologic data (e.g., stream flow records), existing reports, other information, and interviews with resource professionals.

The following are key questions addressed in this document:

1. What land uses and processes generate peak flows?

2. What is the flood history of the area?

3. What are the effects of dam regulation on Lower Coast Fork Willamette River flow patterns?

4. What are the ecological effects of altered flow patterns?

3.3
Results

The results of this section are organized to address the critical questions.

What land Uses and Processes Generate Peak Flows?

Flow Processes

Peak and low flows are natural elements of the hydrologic cycle, but human activities or modifications can accentuate them.  In turn, human caused changes to a watershed’s hydrology can affect the in-stream habitat of fish and other aquatic life as well as other beneficial uses of surface water.  Elevated peak flows increase the erosion of stream banks and scouring of stream beds.  This can damage habitat for fish and other aquatic life, lead to loss of streamside property and increase sediment going downstream.  High peak flows can lead to flooding and can damage personal property.  Low flows generally lead to higher water temperatures and lower dissolved oxygen levels.  Low flows also concentrate nutrients, sediment and pollutants.  Higher nutrient concentrations can lead to increased algal growth, which further decreases oxygen and can create sluggish and stagnant streams.

The purpose of flow assessment is to identify the main processes that contribute to peak runoff in each watershed.  Determining which process is most responsible for peak runoff is not an exact science.  There are various “rules of thumb” which are used, as well as professional judgment and experience.  Hydrologists generally agree that, in this region, it snows above 4,200 feet and rains below 1,500 feet.  In the transition zone between these two, havoc is created when a cold front drops snow  which is followed by heavy rains, causing the snow to melt quickly.  (BLM, 1997; USFS, 1997).  This process is known as rain-on-snow and creates additional runoff.  Of the six watersheds in the assessment area, Bear Creek and Gettings Creek account for 95% of the  rain-on-snow condition while Wild Hog Creek is the only watershed with no rain-on-snow condition.    Rain-on-snow comprises approximately 13%, 18 sq. mi. of the Lower Coast Fork Willamette River assessment area.  See map figure 9.  Another process, high spring runoff from seasonal melting of long-term snowpack is not a significant factor in producing the peak flows in any of the watersheds due to their relatively modest elevations.  Rain and Rain-on-snow percentages are shown in table 3-1.

	Table 3-1.  Dominant Peak Flow Processes

	Watershed Name
	Watershed Area
	Rain Dominant
	Rain-On-Snow Dominant

	 
	sq. mi.
	sq. mi.
	%
	sq. mi.
	%

	Gettings Creek
	16.74
	9.14
	55%
	7.60
	45%

	Hill Creek
	23.80
	23.54
	99%
	0.26
	1%

	Camas Swale
	43.40
	43.17
	99%
	0.23
	1%

	Bear Creek
	27.50
	17.94
	65%
	9.56
	35%

	Papenfus Creek
	13.60
	13.16
	97%
	0.44
	3%

	Wild Hog Creek
	13.91
	13.91
	100%
	0.00
	0%


Land Use

The differences in basic watershed characteristics noted in the previous section are correlated with differences in land use among the watersheds.  Table 3-2 compares the area and percentage of different land uses for the 6 watersheds.

	Table 3-2.  Land Uses In The Assessment Area
	
	
	

	Watershed
	Ag/Rural Residential
	Forestry
	Urban 
	Other
	Total
	 

	 
	mi2
	mi2
	mi2
	mi2
	mi2
	%

	Gettings
	4.66
	12.00
	0.00
	0.07
	16.74
	12.04%

	Hill Creek
	11.02
	10.67
	1.32
	0.82
	23.83
	17.15%

	Camas Swale
	22.18
	19.45
	0.74
	0.99
	43.36
	31.20%

	Bear Creek
	9.11
	18.35
	0.00
	0.05
	27.51
	19.80%

	Papenfus
	7.47
	3.90
	0.18
	2.09
	13.64
	9.81%

	Wild Hog
	7.71
	3.82
	0.92
	1.45
	13.90
	10.00%

	Total
	62.15
	68.20
	3.17
	5.47
	138.99
	 

	%
	44.72%
	49.07%
	2.28%
	3.93%
	 
	 


Land Use Effects on Peak Flows

Forest Land Use

The Potential for forest land use to affect peak flows is related to the openings in the forest canopy caused by clearcut harvesting.  Research has shown that more snow can accumulate in these openings and the snow can also melt faster because it is more directly exposed to wind and rain than it would be if the canopy were intact.  Several steps are prescribed in the OWEB manual to determine if forest land use has a high likelihood of increasing peak flows.  Chart 3-1 summarizes these steps.

Chart 3-1


[image: image1.wmf]Forestry Impacts on Hydrology

Impact Unlikely

Rain

Potential Peak

Flow Impact

Lower

Impact Unlikely

Equal or Higher

Current Canopy

Compared to

Historical

Rain On Snow

Impact Unknown

Spring

Snowmelt

Peak Flow Process


It is unlikely that impacts from forest land use would significantly increase peak flows.  The Bear Creek and Gettings Creek watersheds have 35% and 45% of their watershed area in the rain-on-snow precipitation zone.  Since the area in this precipitation zone is used for forestry there is the potential to impact peak flows.

To determine the likelihood of impacts, the current amount of forest canopy closure is compared to historical conditions.  In the Western Cascades Ecoregions, map figure 11, forests historically had greater than 30% crown closure.  Map figure 10 outlines the areas of forest in the rain-on-snow zone with less than 30% crown closure.
Table 3-3 shows that in the Bear Creek sub-basin a total of 28.87% of the forested landscape in the rain-on-snow zone has less than 30% crown closure.  Gettings Creek has 26.32%.  These percentages are below the threshold which can cause measurable change in peak flows (OWEB 1999).  Bear Creek would require a threshold value of 80% and Gettings Creek would require a 70 % value in the rain-on-snow (ROS) zone to be in an “open canopy” condition to cause a detectable increase in peak flows.     

	Table 3-3     Forestry-Related Impacts During Rain-on-Snow Events

	Watershed
	% of watershed in ROS Zone
	Historic Crown Closure in ROS
	% of ROS with < 30% current Crown Closure
	Threshold value where % ROS with < 30% crown closure may increase peak flow
	Risk of Peak Flow Impacts from Forest Land Use

	All Lower
	13
	NA
	NA
	NA
	Low

	Bear Creek
	34.76
	> 30%
	28.87%
	80%
	Low

	Gettings Creek
	45.4
	> 30%
	26.32%
	70%
	Low


Agriculture/Rural Land Use 

The analysis of the effects of Agriculture/Rural Residential land use on runoff uses another screening procedure to detect the chance of significant change from natural conditions.  NO ANALYSIS AVAILABLE.

Roads


For the LCFW watershed there is 691 miles of road (BLM 2002).  Table 3-4 shows the road summary for the LCFW watershed.

	Table 3-4 Road Summary
	
	
	
	

	 
	Forest
	AG
	Urban
	Rural Resid
	Total

	Road miles
	344
	198
	28
	121
	691

	Road Area sq. mi.
	73
	48
	3
	15
	139

	Length as  % of Total
	50
	29
	4
	18
	100

	Area  %
	52
	35
	2
	11
	100


Research has shown that dense road networks can contribute to increases in peak flows.  To screen for potential hydrologic impacts of roads, the percent of total area occupied by roads is calculated for Forest and Agriculture/Rural land use in each watershed.  Road density (mi/mi²) is used as a measurement of impervious surfaces for the area of urban land use in the LCFW watershed.

The results of these calculations are compared to threshold values to determine the likelihood of impacts.  Different levels of roaded area are associated with levels of potential impacts to peak flows as shown in table 3-5.

	Table 3-5.  Potential Road Effects on Peak Flows

	Percent Roaded Area in forest or Ag/Rural Land Use
	Potential Risk of Peak Flow Enhancement
	 
	Road Density in Urban and Rural Res. Land Use
	Total Impervious Area Associated with Urban & Rural Res. Road Density
	Potential Risk of Peak Flow Enhancement

	<4%
	Low
	 
	<4.2 mi/mi^2
	<5%
	Low

	4-8%
	Moderate
	 
	4.2-5.5 mi/mi^2
	5-10%
	Moderate

	>8%
	High
	 
	>5.5 mi/mi^2
	>10%
	High


Table 3-6 summarizes the road assessment for the LCFW watershed.
	Table 3-6  Roaded Area And Risk of Peak Flow Impacts.
	
	

	Watershed
	Percent Forest Area in Roads
	Risk of Impacts from Forest Roads
	Percent Ag Area in Roads
	Risk of Impacts from Ag Roads
	Urban Road Density
	Risk of Impacts From Urban Roads
	Rural Res. Road Density
	Risk of Impacts from Rural Res. Roads

	LCFW
	2.22
	Low
	2.71
	Low
	8.82
	moderate
	8.1
	High


Combined Land Use Effects on Peak Flow

The Results of the screening procedure described in the previous sections indicate the potential for impacts to peak flow runoff from forest and agricultural roads across the watershed is low.   However, the risk rating for urban and rural residential land use is quite high and further investigation may be warranted especially if urban land use is expected to expand significantly in the future.

3.4
What is the Flood History of the Area?

Stream gage records provide a view of the annual peak flows that have occurred over time in the watershed.  Understanding the flood history of a watershed is helpful in interpreting observations of channel form, riparian condition and fish habitat.

Lower Coast Fork Willamette River Flood History

 There is one active stream gage located in the assessment area and historical records are available from two gage stations.  Both gage stations are/were located on the Coast Fork Willamette River.  There are no available flow records for Hill Creek, Gettings Creek, Bear Creek, Camas Swale Creek or Papenfus Creek. 

USGS Station 14157500 Coast Fork Willamette near Goshen, OR provides historic information from water years 1906 through 1911 and 1951 through water year 2002 with data gaps for water years 1987 and 1992.  This gage station is actively monitored today.

USGS Station 14157000 Coast Fork Willamette River at Saginaw, OR provides information for water years 1924 through 1951.

The gage station near Goshen provides flow information for the entire CFW River basin covering a drainage area of approximately 642 square mile.   Chart 3-2, 3-3 and 3-4 provides peak flow information for both the Goshen and Saginaw Gage Stations.
The records from the early 1900’s represent natural flows that existed before the Cottage Grove and Dorena dams became operational.  A comparison of the peak flow data from the gage station near Goshen for the period 1906 thru 1912 and 1951 thru 2001 shows a 37 % reduction in maximum peak flow after the dams became operational.    

By comparing peak flow information from the gage station near Goshen and the gage station at Saginaw for the year 1951 we see that the stream network between the two stations contributed approximately 30% to flow rate.  This represents the network contribution from Gettings Creek, Hill Creek, Camas Swale Creek and Bear Creek.

3.5
What are the effects of dam regulation on the Coast Fork Willamette River Flow Patterns?

The primary purpose of the Army Corps of Engineers’ system of dams and reservoirs is flood control.  This system has been effective in reducing peak flows in the CFW River.  The regulation of peak flows for flood control is accomplished through short-term storage of storm runoff followed by releases of the stored water over a period of days.  Other secondary purposes of the reservoir system, recreation, navigation and irrigation require regulating flows on a longer-term seasonal basis.  Chart 3-5 displays the change in seasonal flow pattern of the CFW River.

With regulation, the average monthly flows from January thru April are 20-30% of what they were under natural conditions.  In contrast, flows during the dry months of August Through October are more than double what they were naturally, due to the gradual release of stored water.  In the main flood months of December and January, the average monthly flows are similar because flood storage is relatively brief. 

Additional statistics comparing the natural and regulated flow regimes of the CFW River are shown in Table 3-7.  This data examines the altered flow regimes and provides tools for evaluating the ecological restoration potential of flood plain sites that are subject to altered flow regimes (Dykaar, 2000).  The statistical values are defined as follows:

Mean Annual Flow (cfs):  The average of the individual daily flows for a water year.

Mean Annual Peak Flow (cfs):  The average of the maximum daily flows of each water year for the designated period.

Mean Summer Flow (cfs):  The average of the average daily August flow of each water year for the designated period.

Seasonal Flow Range (dimensionless):  Ratio of the mean annual peak flow to the mean annual flow.  Rivers with large seasonal flow range tend to form wider and shallower channels to accommodate the variation in flow (Xu, 1996).

Bankfull Flow (cfs):  Flow sufficient to fill a channel up to the floodplain.  Bankfull is considered a channel forming flow.  It is a measure of those flows most effective in transporting coarse bedload sediment which creates the forms and features of the river channel.  A recurrence interval of 1.5 years is used to define a bankfull flow.

Time Above Bankfull (days/year):  Average number of days per water year that the daily flow equals or exceeds a specified bankfull flow value.  From a geomorphic perspective, this parameter indicates the amount of channel and floodplain forming work the river can do (Andrews and Nankervis, 1995).  Sustained bankfull flow is required to form new habitat.  This parameter also indicates the degree of hydrologic connection between channel and floodplain.

	Table 3.7 Summary Flow Statistics For The CFW River Near Goshen (14157500)
	

	Period
	Mean Annual Flow(cfs)
	Mean annual Peak Flow (cfs)
	Mean Summer Flow (cfs)
	Seasonal Flow Range (ratio)
	Bankfull Flow (cfs)
	Time Above Bankfull (days/year)

	Pre-dam 1906-1911
	1,355
	20,810
	71
	15.4
	17,140
	1.4

	Post-dam 1951-2002
	1,622
	13,110
	414
	8.1
	-
	0.32

	
	
	
	
	
	
	

	Dimensionless Ratio of Post-dam to Pre-dam Statistics

	Change
	1.20
	0.63
	5.83
	0.53
	-
	0.22


The data indicates the post-dam mean annual flow is 120% of the pre-dam flow, the peak flows have been reduced by 37%, and low flows are 5.8 times higher.  Natural seasonal variability, as measured by the seasonal flow range, is half in the post-dam period.  Reservoirs have reduced the time that flows are above bankfull discharge to one-fifth of natural.

3.6
What are the Ecological Effects of Altered Flow Regimes?

Major alterations to a river’s flow regime have important implications for the restoration potential of instream and floodplain habitat.  The dynamic physical environment, including processes of flooding, erosion, and deposition create habitat and provide the foundation for complex biological interactions.  Ecological relationships are adapted to, and supported by, the system of physical processes in which they have developed.  Though a full enumeration of the potential effects of altered flow regimes is beyond the scope of this assessment, some key implications for consideration are excerpted from A Hydrogeomorphic Index for River-Floodplain Habitat Assessment in the Willamette Basin (Dykaar, 2000).

The Willamette floodplain appears to be composed of innumerable bars and islands which have been deposited and dissected by the river over thousands of years.  Through the shifting and filling of channels and the establishment and growth of pioneering trees, river forms gradually merge with the surrounding floodplain.  New forms are created through continual recycling of sediment.  This process maintains a variety of aquatic and floodplain habitats through time.  A diverse array of physical forms has been produced by the historically wide variation of flood forces.  Without this variable “power source” of flooding the process of floodplain habitat creation, modification, and renewal is greatly diminished.  Many of those features, habitats, and organisms adapted to the previous pattern of river/floodplain interaction may decline over time, even with land use protection, if the land-forming process of flooding continues to be severely limited.

Habitat for Pioneer Riparian Trees

Perhaps the biggest change in the floodplain environment since regulation is the near elimination of new sites for the establishment of pioneer riparian species such as black cottonwood, red alder, and willow.  These species are uniquely adapted to the rigorous conditions found on incipient floodplain landforms.  They are shade intolerant, grow rapidly on infertile mineral substrates, and maintain direct access to the water table through vigorous root development.  Mature stands of pioneer trees typically do not reseed in place because full sun is required for establishment and growth.  Without large freshly formed bars and islands available for colonization, the total area occupied by pioneer riparian species will likely decrease over time, while the area occupied by mid-successional species such as bigleaf Maple and Oregon Ash will likely increase.

Changes in Inundation Duration

In addition to being a physical force that creates landforms, the distribution of water on a floodplain is a key factor regulating ecosystem function and organizing habitat structure, and may be characterized in terms of its seasonal timing, frequency, amount, and duration.  Map figure 13 displays the 100 and 500 year floodplain for the LCFW watershed.

Inundation duration, a measure of the length of time different levels of a floodplain site are submerged under water, is an example of the kind of physical condition that has been altered in ways which affect ecological function.  Floodplain surfaces that are subject to frequent, but not too persistent submergence, have the potential to provide the greatest variety of habitat functions because they experience the greatest variation in physical conditions.  Floodplain surfaces that are at high elevations relative to the main channel are less hydraulically connected to the river and provide less diverse habitat.

Changes in Seasonal Timing

While inundation durations can provide some indication of the degree of annual connection between floodplain surfaces and river water, the seasonal timing of various flow levels is another factor that independently affects ecological functions.  Even though a feature may be submerged for an equivalent amount of time during the year, if inundation occurs in the fall where it formerly occurred in the spring, ecological relationships can be disrupted.

The habitat requirements of the Northern Red-legged Frog are directly related to the seasonal timing of flows.

“In the Willamette Valley frogs breed in February, eggs hatch in March, and metamorphosis begins in June…  Continuously flooded conditions are required for about 5 months through metamorphosis.  Seasonal (ephemeral) wetlands without surface water in the summer preclude the establishment of exotic predatory fish, and larval bullfrogs which require 1-3 years of continuously flooded conditions to reach metamorphosis.” (Dykaar pp. 76-77)
Chart 3-2
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As noted in chart figure 3-5, regulated spring flows during the period of frog development are 70-80% of the natural flow level.  Some areas that formerly flooded every spring may no longer be flooded at all or may be much smaller in extent.  Conversely, since the regulated summer flow is quadruple what it was naturally in September and October; many areas that would have formerly dried up may remain wet on the surface and thus facilitate the survival of the frog’s predators.

In addition to favoring the persistence of some exotic species, elevated summer water levels also reduce plant root depth by raising the water table.  This can make trees more vulnerable to blowdown.

The ecological consequences of other aspects of changes to flow patterns have not been fully analyzed.  However, one may speculate that the shift in timing or the rapid decrease in average flow may indeed have multiple ecological effects.  Under natural conditions, average flow dropped rapidly in May as snow melt and rainfall simultaneously declined.  This is a time of rapid vegetation growth along the land/water fringe area call the “littoral zone”, as well as the time of seed dispersal for cottonwood and willow.  Under the regulated flow regime, the river stage drops rapidly in the middle of winter, between January and February, months before any of these other ecological events, which were formerly coincident with the changing river stage, occur.  The rapid mid-winter decline in flow may also disrupt the primary productivity of the river ecosystem as large areas of riverbed algae are desiccated by exposure to the air.

3.7
Floodplain Restoration Potential

Many valuable floodplain features such as islands, bars, sloughs, braided channels, and riparian woodlands still exist along the river.  Physical manipulation of the landscape for improved flood detention, such as reconnecting side channels, creating alcoves and backwaters should be undertaken but must be considered in the context of the current flow regime.

The present system of regulating dams and reservoirs in the Willamette basin does provide at least one advantage over natural conditions that can be utilized for restoration purposes.  Modest flood spikes can be created separately at different times in different river systems, thus creating a localized river response while avoiding the cumulative downstream flood effects that a large storm event would produce.  

3.8
Water Use

The quantity of water used in a basin is important because overuse can lead to dry streams.  Surface water is the source of current water use by primary water right holders.  What we know about water usage in the LCFW basin is based on permitted water rights through the Water Resources Department (WRD).  Table 3-8 shows a summary of these uses in the LCFW Basin.

	Table 3-8 Permitted Water Usage
	

	 
	Cubic Feet per Second
	Acre-Feet
	Percent Usage

	Irrigation
	90.19
	316.84
	52.68%

	Fish/wildlife
	0.6
	0
	0.35%

	Agriculture
	3.31
	0
	1.93%

	Industrial
	43.41
	0
	25.36%

	Municipal
	31.7
	0
	18.52%

	Domestic
	1.04
	0
	0.61%

	Recreation
	0.25
	0
	0.15%

	Misc.
	0.7
	0
	0.41%


Agriculture

Water use in the LCFW watershed follows a pattern found in many watersheds, with irrigated agriculture placing the greatest demand on the water resources.  In the LCFW watershed irrigation accounts for 52.68% of water usage in the basin.

Urban 

In urban settings, water providers for residential, commercial and some industrial uses.  Water is diverted, treated and then distributed throughout the municipality.  The city of Creswell obtains its water from the Coast Fork Willamette River.  Creswell’s wastewater is treated and returned to the Coast Fork Willamette River.

Interbasin Transfers

There is no inter-basin transfer of water affecting the Lower Coast Fork Willamette River.

Water Availability

Water available for future use is determined by the Oregon Water Resources Department (OWRD) based on the natural streamflow minus consumptive use from both out-of-stream and in-stream water rights.  Currently, no new permits are being issued for withdrawal from natural surface flows. 

3.8
Conclusions

The following actions may be considered to help reduce human impact on hydrology:

· Reduce or prevent the creation of more impervious surfaces.

· Reduce or prevent the creation of more stream channelization.

· Allow flooding into adjacent wetland habitat in areas where wetlands have become disconnected from streams.

· Monitor stream flow to become aware of seasonal low flow problems.

Chapter 4 Channel Habitat Types

4.1
Introduction

Identifying channel habitat types (CHT) was a primary task in the assessment process.  Knowing the distribution and location of CHT in the watershed will allow the Council to better understand stream channel responses to land use activities and help identify areas with the best potential for stream and riparian restoration projects.  A channel habitat type (CHT) is defined by three factors; stream gradient, stream size and channel confinement.  Stream gradients tend to be highest near headwaters and lowest along valley floors where the land is flatter.  Stream size depends on the amount of stream flow, which generally corresponds to the amount of land draining into the stream at a given point.  Channel confinement is the degree to which a stream can move within its floodplain.  Stream segments that run through steep sided valleys or canyons are more confined since the stream’s ability to flood out of its banks and carve a new channel is restricted.  When the valley is wider a stream has more opportunity to flood out of its banks and carve new channels across the floodplain.  An exception is when streams in broad valleys have been channelized to prevent them from flooding or meandering.  In this case a stream segment is confined by human modification as opposed to natural features of the landscape.  Table 4-1 describes and map figure 22 displays the CHT that have been identified in this watershed.

	Table 4-1   Channel Habitat Types

	Code
	Channel Habitat Type
	Gradient
	Channel Confinement
	Stream Size
	Sensitivity

	FP1
	Low gradient large floodplain
	<1%
	Unconfined
	Large
	High

	FP2
	Low gradient medium floodplain
	<2%
	Unconfined
	Medium to Large
	High

	FP3 
	Low gradient small floodplain
	<2%
	Unconfined
	Small to Medium
	High

	AF
	Alluvial Fan
	1-5%
	Variable
	Small to Medium
	High

	LM
	Low Gradient Moderately Confined
	<2%
	Moderately Confined
	Variable
	High

	MM
	Moderate Gradient Moderately Confined
	2-4%
	Moderately Confined
	Variable
	High

	MC
	Moderate Gradient Confined
	2-4%
	Confined
	Variable
	Medium

	MV
	Moderately Steep Narrow Valley
	3-10%
	Confined
	Small to Medium
	Medium

	SV
	Steep Narrow Valley
	8-16%
	Confined
	Small
	Low

	VH
	Very Steep Headwater
	>16%
	Confined
	Small
	Low


There are two reasons for identifying and mapping CHT. First, CHT allow us to identify sensitive channel segments that may warrant special attention and protection.  A highly sensitive channel is more responsive to changes in peak flows, removal or addition of in-stream wood, stream bank modifications and inputs of sediment.  The channel may respond to these changes by altering its pattern, location, width, depth and sediment deposition (Watershed Professionals Network 1999).  Natural processes and/or land use activities can cause these changes.  For example, land use that creates hard or non-vegetated surfaces can lead to more overland runoff, which creates higher stream flows during storm events and may result in stream bed scouring.  The placement of rip-rap to stabilize stream banks can change erosion patterns downstream.  Human activities that add sediment to the stream can damage stream habitat by filling in pools and spawning gravel and making the channel shallower, which causes the stream to heat up faster in the summertime.

Secondly, identifying CHT enable us to identify how different types of channels may respond to restoration efforts.  Often, channels with medium to high sensitivity will show the most response to restoration.  It should be noted however, that this method of predicting restoration response has not been tested in the LCFW watershed and field surveys and assessments by local professionals are necessary before determining if a site is appropriate for restoration.

4.2
Methods

All stream segments that were present on our 1:24,000 USGS topographic base-map were classified with a CHT.  Stream segments that were not present at this  scale were not classified.  The first step in classifying CHT was to divide each stream into segments according to stream gradient and size.  Contour lines on the base map were used to determine gradients and the Oregon Department of Forestry classifications were used to determine stream size.  The second step in determining CHT was to classify confinement for each segment.  An initial determination was made based on valley steepness and channel sinuosity.  Field checking enabled us to determine how accurate our map classifications of confinement were.

In general, classifications based on the map agreed well with our field classifications, especially in steep to moderately steep parts of the watershed.  However, along the bottom of broad valleys it was more difficult to determine stream confinement.  This is because agricultural and urban developments have modified many of these channels in order to prevent streams from meandering or coming out of their banks.  Confinement of the larger streams is obvious since banks have been reinforced by levees and rip-rap.  However, some of the smaller streams, especially in agricultural areas, may flood during the winter, which means they are not completely confined within their banks and thus have opportunity to meander.  Due to time constraints and private property rights it was not possible to field check every stream segment in these areas for evidence of flooding.  

4.3
Results

The Channel Habitat Type and Stream Restoration Sensitivity maps for the LCFW watershed (map figures 22 & 23) shows the distribution of channels with low, moderate, and high sensitivity.  Note the relationship between topography and channel sensitivity: where streams are coming out of the mountains through steep, narrow valleys the sensitivity is low; in the low, broad valleys where streams have more opportunity to meander and flood the sensitivity is medium or high.  The distribution of medium and high sensitivity channels is important to consider in relation to land use.  The areas with the most sensitive channels correspond with areas primarily used for agriculture, rural residents and cities.  The following diagram, table 4-2, illustrates how land use activities in these areas can impact sensitive channels.

Table 4-2 Impacts of Land Use Activities on Stream Channel Habitat



4.4
Restoration Opportunities

Stream segments identified as low gradient small floodplain, low gradient moderately confined and medium gradient moderately confined represent potential sites for successful riparian zone and instream restoration or enhancement projects.  Information on channel habitat types should be used in conjunction with riparian zone data and other factors to select restoration sites and strategies.

4.5
Conclusions

The Coast Fork Willamette Watershed has a high proportion of sensitive channels because a large proportion of streams flow through broad, silt covered valleys.  This enables streams to spread across their floodplain during periods of high stream flow and cut wide, sinuous patterns across the valley floor.  Historically, there were an even greater proportion of highly sensitive channel habitat types.  They were characterized by meandering, braided channels that created a mosaic of isolated high ground, streams and wetlands.  A significant direct impact to these streams has been channelization , dredging and bank reinforcement in order to prevent flooding of farmland and urban areas.  In effect, these alterations have rendered these streams less “sensitive” because they are now confined.  The current channel habitat types that correspond with the most channelization in the watershed are low gradient confined, low gradient moderately confined, low gradient medium flood plain and low gradient small flood plain.  Stream segments that were classified as low gradient confined are primarily the mainstem of the Lower Coast Fork Willamette River, Camas Swale, Hill Creek, Gettings Creek and Papenfus Creek which were low gradient medium or large flood plain before they were channelized.

Despite the loss or alteration of many streams there still is opportunity to restore or protect sensitive channels.  Channels that have become less sensitive due to human alteration may still have high potential for restoration because they still have the underlying valley and stream size that determined their sensitivity historically.  Stream segments that are also candidates for riparian or wetland restoration are a good focus for council efforts since restoration would meet multiple objectives and have a higher probability of success.  However, because the land along the bottom of the valley is developed and highly valued for farming, finding landowners interested in actively restoring channels will be a significant challenge.  

Below is a list of land management practices and restoration activities that council members may wish to consider for protecting riparian habitat and sensitive channels:

· Protect riparian zones from livestock grazing.

· Protect riparian zones from residential and urban development

· Replant riparian zones with native grasses, shrubs and/or trees, particularly in areas that show signs of instability, and in all areas that have a high potential for success

· Reintroduce flooding along some stream segments

· Where possible, allow streams to meander

· Avoid creating impervious surfaces

· Minimize human caused sediment from washing into streams

· Do not remove large woody debris from stream banks or channels

Chapter 5 Riparian Zone Conditions

5.1
What is a riparian zone?

Early explorers to the Willamette Valley frequently described the landscape in their journals.  During his visit to the Valley in 1841, George Emmons wrote: “…at an altitude of about 1000 feet – had a grand panorama view…prairie to the south as far as the view extends – the streams being easily traced by a border of trees that grew up on either bank (quoted in Boyd 1986)”.  When these borders of trees were explored further they heard birds calling, insects humming, tree frogs singing, all thriving amid the rich vegetation, oxbow ponds and cool canopy of the riparian forests.  Although not all riparian zones resemble the closed canopy “gallery” forests of the Willamette River, they all share some common features.  First and foremost, they are defined by the stream or lake they border.  Some riparian zones are broad and marshy, a result of seasonal floodwaters lingering during the winter.  Other riparian zones consist of a small fringe along a steeply sided, fast moving mountain stream.  Each kind of riparian zone has a characteristic assemblage of plants, which share a common ability to tolerate waterlogged roots for a period of time.  Common riparian zone plants include Oregon ash, big leaf maple, willows, dogwood, vine maple, sedges, rushes and grasses.  Other plants, like Douglas fir and western hemlock, are fairly intolerant of submerged roots and are found above the seasonal high water mark.

Riparian zones can provide a variety of benefits or “ecological functions”.  They are an important place for rearing fish, amphibians and birds because they have an abundance and diversity of food sources.  Forested riparian zones provide shade, which prevents streams from heating due to direct sunlight.  Trees and branches that fall into the water contribute large woody debris (LWD), which creates cover for fish and helps form pools and trap gravel important for spawning habitat.  Leaf litter, seeds, fruit and insects that drop into the water from the riparian zone form the basis of the food chain for many streams.  Vegetation in riparian zones also help to filter out sediment and pollutants during certain times of the year, which prevents them from entering waterways.  The root structure of riparian vegetation contributes to stream bank stabilization and help to prevent erosion. (Watershed Network Professionals 1999, Mitsch & Gosselink 1993, Horne & Goldman 1994)

5.2
What did historic riparian zones look like in the Watershed?
The topography and soil types within the Lower Coast Fork Watershed, as well as fire and flooding, led to a variety of historic vegetation types along streams and rivers.     Table 5-1 lists the historic vegetation types in the watershed based on 1850 Government Land Office surveys (Christy et al. 1998).  This table also lists the key species associated with each historic vegetation type and the ecological functions they provide.

	Table 5-1 Historic Vegetation in the Coast Fork Watershed

	*Historic Vegetation
	Associated Plant Species
	Ecological Functions 

	Closed Forest Upland
	Dense stands of Douglas fir, chinquapin, western hemlock, bigleaf maple, grand fir, red cedar, yew, ash, red alder, dogwood (understory: vine maple, hazel, red huckleberry, Oregon grape).  Riparian zone trees were contiguous with upland forests.
	** Large woody debris (LWD)   ** Shade                               ** Habitat for animals, birds,              amphibians, insects and   other invertebrates adapted to closed canopy forests.         ** Bank stability

	Closed Forest Bottomland
	Dense ash swamps and swales, red & white alder, willow, bigleaf maple, white oak, black cottonwood.  Trees sometimes extended for hundreds of feet away from the stream edge.
	** Same as for closed forest upland                                  ** Predominance of Hardwoods is important habitat for some species

	Woodland 
	Widely spaced Douglas fir, white oak, black oak (very brushy understory: vine maple, hazel, briars, bracken fern).  Riparian zone trees were contiguous with woodland and upland forests.
	**Some LWD and shade        ** Habitat for animals, birds, amphibians, insects and other invertebrates adapted to woodlands                           ** Bank stability

	Shrubland
	Vine maple, red alder, willow, hazel, salmonberry.
	** Shade for small streams     ** Bank stability                    ** Habitat for birds, animals and other wildlife

	Prairie
	Wet and dry prairie containing many species of native grasses and wild flowers, scattered ash in wet prairie, vernal pools.
	** Same as for shrubland       ** Some plants and animals were particularly dependent on prairie habitat

	Savanna
	Widely spaced trees, either ash, Douglas fir, white oak, black oak, Ponderosa pine or some combination (understory: grasses and wildflowers).
	** Same as for prairie             ** Some plants and animals were particularly dependent on savanna habitat

	Emergent Wetland
	Pond lily, skunk cabbage, wapato & other marsh species.
	** Habitat for wetland animals, birds, amphibians, insects and other invertebrates                       ** Filters sediment from water

	*From :Christy et al. 1998
	


The Pre-Settlement Vegetation map of the Lower Coast Fork Watershed  (map figure 20) illustrates the distribution of historic vegetation in the watershed.  Riparian zones in the steep, headwater areas had closed canopy forests of conifers and hardwoods.  Streamside vegetation in the foothills was either closed forest upland or woodland.  Occasional fires thinned the understory but probably left many of the large trees standing in these areas.  Along the valley floor, riparian vegetation was closed forest bottomland, savanna, shrubland, emergent wetland or prairie.  Seasonal fires kept trees and shrubs sparse in many parts of the valley and encouraged the growth of prairie and savanna species.  In places where fire had been absent for several years shrubs grew up.  In areas with low relief, floodwaters created wide riparian zones consisting of plants tolerant of saturated roots (e.g. native prairie species, emergent wetland plants, ash, bigleaf maple, willow, dogwood, scattered oaks).

Over the past 150 years there have been significant changes to the physical structure and vegetation of riparian zones in the watershed.  Stream channelization allows water from winter storms to move downstream more quickly and consequently has decreased floodplain width in some areas, resulting in a narrower strip of land that supports riparian and wetland vegetation.  In some places riparian vegetation was removed in the process of rerouting channels.  Past logging sometimes changed the size and type of trees in riparian zones from large conifers to smaller hardwoods.  Roads, houses, lawns, urban development and livestock grazing have also changed riparian zones.  The cumulative impact of all these activities has reduced the riparian zone’s ability to provide habitat, shade, and woody material to the streams.

5.3
Conclusions

Information presented in this chapter is a tool to help understand which ecological functions have been compromised due to changes in riparian vegetation.  The watershed council may wish to use this information to prioritize restoration activities and individual landowners may use it to assess conditions on their own property.  In some instances, changing the vegetation back to what it was historically would be difficult or impractical.  In other cases restoration or enhancement could be accomplished through passive restoration or minor enhancement.  Understanding the most significant impairments to riparian zone functioning and sharing that information is the first step towards improving riparian conditions.

Other considerations the council may wish to include regarding riparian restoration and enhancement are:

· Prioritize restoration that requires the least effort/money but has significant return.
· Savanna and prairie habitat have been altered compared to historical information.  Removing shrubs in former prairie or savanna, removing noxious weeds and preventing them from taking over in areas not already heavily invaded are important considerations.
Tree planting is a long-term restoration activity that is needed in this watershed.

Chapter 6 Wetland Types, Distribution and Functions
6.1
What are Wetlands?

Wetlands form in the presence of two key factors: 1) a source of water and 2) hydric soils (i.e. soils that drain very slowly, like clays).  The sources of water supplying wetlands vary.  “Most are in low lying areas that collect rain and runoff.  Some are in places where the groundwater is at or near the surface and so are fed from below.  Others are near rivers or other bodies of water that regularly overflow their boundaries (Windham et al. 1996).”  Beaver dams can also form wetlands by backing up streams and causing water to flood the land behind them.  The combination of a water supply and hydric soils leads to saturated (i.e. water-logged) soils during part or all of the growing season.  These conditions favor the growth of wetland plants, which have special adaptations that allow them to survive in soils that are saturated during portions of the growing season (Mitsch & Gosseling 1993).

6.2
How Do Wetlands Function Ecologically?

Wetlands in this watershed provide ecological functions that benefit many species, including humans.  Wetlands can:

· Slow the flow of runoff after storms, which can reduce flooding downstream and improve water quality by giving time for suspended sediment to settle out and nutrients to be taken up by wetland plants.  

· Provide habitat for wetland plant species that are specifically adapted seasonally or permanently saturated soils (e.g. Bradshaw’s lomatium, tufted hairgrass).

· Provide winter habitat for fish, amphibians and invertebrates.

· Enhance groundwater recharge by giving surface water more time to percolate down to aquifers (Watershed Professionals Network 1999).

6.3
What Types Of Wetlands Are In The Lower Coast Fork Willamette  Watershed?
There are three general categories of wetland in the watershed: Lacustrine, riverine and palustrine.  Lacustrine wetlands include freshwater lakes, reservoirs and ponds.  Wetland plants are either completely submerged or float on the surface of the water throughout the entire year.  Riverine wetlands are contained within a stream channel.  Because of continuous or occasional strong currents and/or shifting channel locations these areas generally have non-permanent vegetation (Morlan 1990).  Palustrine wetlands include freshwater marshes, vernal pools and wet prairie.  Trees, shrubs or emergent plants (e.g. grasses, wildflowers, reeds, bulrushes) typically dominate this wetland type (Morlan 1990).  The amount of time they are inundated with water ranges from temporary seasonal pools that dry up in May or June to permanent water bodies that never completely dry.  In addition, the depth to which water saturates or inundates the ground varies from sub-surface to standing water.  On the following page are brief descriptions of the main palustrine wetlands in the watershed.

Wet Prairie: Wet prairie is characterized by highly impermeable clay soils that cause seasonal ponding of water, but not significant inundation (i.e. deep standing water).  Tufted hairgrass is a key, native indicator species of these wetlands.  “Some sites support a diverse, high quality native wet prairie plant community, while other sites, due to their history of disturbance, support only tufted hairgrass and a variety of non-native grasses and forbs (Alverson 1992,3).”  In addition, trees (particularly Oregon ash) and shrubs have invaded many sites (Alverson 1992).  Therefore, some of the sites identified as scrub-shrub in the National Wetlands Inventory data may be historic wet prairie.

Emergent Wetland: Emergent wetland includes vernal pools and marshes that are inundated from several weeks of the year to permanently.  Plants that are typically  found in wetlands that are inundated during parts of the year include spike rush, pennyroyal, cattail, softstem bulrush and reed canary grass.  Sites with permanent standing water often have floating aquatic plants (Alverson 1992).

Forested Wetlands: “Oregon ash is the most common tree of the forested wetlands, though other species, including black cottonwood, Pacific willow, Oregon white oak and even ponderosa pine may be found…. (O)ften associated with these tree species are numerous species of small trees or tall shrubs…include(ing) hawthorn, serviceberry and cascara.  (The) hydrology of most forested wetlands is similar to the wet prairie (Alverson 1992,4).”

Scrub-shrub Wetlands: Scrub-shrub wetlands in this area are typically dominated by spiraes, willows, rose, hawthorn and serviceberry (Alverson 1992).  They often represent former wet prairie that is being invaded by woody plants.

Table 6-1 shows the acres of different wetland types that are shown on the National Wetlands Inventory (NWI) map, (map figure17).  

	Table 6-1 Acreage of NWI Mapped Wetlands

	
	
	

	Wetland Type
	Number of sites
	Total Acres

	Forested
	96
	1083

	Scrub-shrub
	71
	400

	Emergent
	185
	651

	Watershed Total
	352
	2134


Most of the wetlands on the NWI map are located in the low gradient, low elevation portion of the watershed. The Camas Swale sub-basin also shows a large number of forested and emergent wetlands.  Other pockets of wetlands are scattered throughout the watershed, especially near the main stem of the larger tributaries such as Hill Creek and Papenfus Creek.

6.4
Wetland Inventories and Historic Wetland Conditions
Other than the NWI mapping there have not been any local wetland inventories or surveys conducted in the assessment area.  NWI maps a total of 3.3 square miles (2134 acres) of wetlands.

Historic wetlands have been estimated to have covered approximately 49.7 square miles or 36% of the watershed.  These calculations were based on the location and amount of hydric soil.  As described at the beginning of this chapter, hydric soils (map figure 18) and a source of water are the key components characterizing wetlands.  The source of water for these wetlands was precipitation, groundwater discharge, overland flow and seasonal flooding of the Willamette River, Hill Creek, Camas Swale Creek, Gettings Creek and Bear Creek.  Wet prairie was the dominant kind of wetland historically.

“The wet prairie community was historically maintained by fire, but with fire suppression, many sites have been invaded by trees (particularly Oregon ash) and shrubs (Alverson 1992).” In addition, large portions of former wet prairie have been converted to farmland and pasture.  In some places tile drains (i.e. porous pipes buried in the ground) allow these areas to be farmed by draining saturated soils more quickly.  Grazing in some places has altered the plant composition from native wet prairie species to non-native plants well adapted to disturbed soil.

Some examples of the non-native species commonly found in these sites include velvet grass (Holcus lanatus), redtop (Agrostis tenuis), tall fescue (Festuca arundinacea), oxeye daisy (Chrysanthemum leucanthemum), St. John’s wort (Hypericum perforatum), and parentucellia (Parentucellia viscosa).  Without direct intervention, most native wet prairie species will never become established in such sites.  Similar weedy vegetation is found on sites where fill has been placed in wetlands (such as filling old log ponds) or the soil surface has been mechanically altered, but wetland hydrological conditions are still present.  All these sites would… be appropriate candidates for restoration to re-establish native vegetation (Alverson 1992).

Historic scrub-shrub wetlands were often willow swamps caused by beaver dams.

6.5
Conclusions 
Wetlands were once a significant element of the LCFW Watershed’s environment.  Their extent is evident from current knowledge of hydric soil distribution, historic vegetation, and accounts given by early explorers to the area.  Although wetlands played an integral role in the ecological processes occurring in the watershed, they were generally viewed as a nuisance to travelers and homesteaders and a waste of potentially useful land.  The effort to drain and convert these wetlands to farmland and urban areas was considerable.

Historically, wetlands influenced the intensity of peak flows during floods and provided thousands of acres of wildlife habitat.  Groundwaters recharge and water quality enhancement were also likely functions of many wetlands in the area.  Fire played a key role in shaping the kind of wetland habitat that was available to plants and animals in some parts of the watershed.  A reduction in both wetland extent and possibly fire has thus reduced the kind of habitat these conditions created.

Some key points to be considered:

· There are still high value wetlands within the watershed that present protection and enhancement opportunities.

· Many wetlands have been filled by agricultural and urban development activities; some of these may have the potential for enhancement or restoration.

· Wetland enhancement and restoration has the potential to offer numerous benefits to humans and other species.

· Wetland restoration adjacent to streams will also serve to improve riparian zone conditions and provide winter fish habitat.

· No wetland surveys have been conducted in the assessment area.  The watershed only has information provided from the National Wetlands Inventory (NWI).  NWI information is based on aerial photo interpretation.  Some types of wetland are difficult to identify and wetlands under two acres are not classified.

· There are currently no proposed plans for wetland assessments.

· Local expertise on wetland surveying, planning and protection exists.  This may be valuable to council members if they are considering wetland enhancement or restoration.  The council might consider soliciting input from local experts on how to prioritize council sponsored actions related to wetlands.

· Education opportunities to help protect existing wetlands.

Chapter 7 Sediment Sources

Erosion that occurs near streams and on surrounding slopes is a natural part of any watershed.  Fish and other aquatic organisms in a region are adapted to deal with a range of sediment amounts that enter streams under normal ranges of disturbance.  The amount of erosion in a watershed and the sediment load in the streams vary considerably during the year, with most sediment moving during the few days that have the highest flows.

In addition, to natural levels of erosion, human-induced erosion can occur.  Separating human-induced erosion from natural erosion can be difficult because of the highly variable nature of natural erosion patterns.  While it is nearly impossible to specify when a human-induced change in sediment is too much for a local population of fish and other aquatic organisms to handle, in general, the greater a stream deviates from its natural sediment levels the greater the chance that the fish and other aquatic organisms are going to be affected (Watershed Professionals Network 199, VI-3).

7.1
What Natural Features In The Watershed Affect Sediment Delivery To Streams?

Slope: High gradient areas are limited to the forested fringe surrounding the watershed, specifically, the headwaters in the Coast Range and the hills surrounding Papenfus, Bear and Gettings Creeks.  Steep slopes increase the risk of landslides and the amount of sediment that washes off roads in these areas.

Soil type:  The erodibility of soils largely depends on their texture.  Soils with a high clay or sand content are less erodible than soils with a large portion of silt (Luce & Black 1999).

Precipitation:  Heavy precipitation can contribute to sediment delivery in two significant ways: 1) increasing runoff in roadside ditches and 2) saturating soils to the point at which they lose their cohesion and begin sliding (Slope and soil properties are very important in determining how much sliding occurs).

Vegetation:  Vegetative cover decreases sediment delivery to streams from surface erosion.  Also, well-developed root networks can decrease the potential for landslides (Burroughs & King 1999).

7.2
Potential Sources of Human Caused Sediment Delivery to Streams

Rural Road Instability

Rural roads include those located within land used for forestry, agriculture and rural homes.  Rural road instability consists of wash outs or road failures and mainly occurs in steeper areas.

Improper maintenance of inboard road ditches can cause saturation of the roadbed, leading to mass wasting.  Road washouts also can occur when a road adjacent to the stream is undercut and a portion of the road drops into the stream, or at stream crossings during a high flow where there was either an undersized or plugged culvert or bridge.  In steeper terrain, road washouts can create shallow landslides on unstable fill or cut slope failures (Watershed Professionals Network 1999, 20).

Public agencies that maintain rural roads in this watershed are the Oregon Department of Transportation (ODOT), the Bureau of Land Management (BLM) and Lane County.  Because most forestlands in the watershed are in private ownership, the majority of road washouts and instability happens on private land.  In some cases, private landowners may not be able to afford to upgrade their roads and replace culverts, and therefore may experience more frequent road instability than on public lands where road maintenance is strictly regulated.  Rural road instability on private lands may be significant source of sediment to local streams.

Little public information is available on culverts.  The Oregon Department of Fish and Wildlife has a database but the survey data does not include culvert capacity so it was not possible to determine whether these culverts have a high potential for contributing to road washouts.  This is an area that may warrant further discussion and investigation by the watershed council.

Slope Instability Unrelated to Roads

Slope instability can result in shallow or deep landslides and debris flows.  Slope failure and debris flow analyses for the watershed have been conducted by the Oregon Department of forestry (2000).

Shallow landslides are the predominant type of slope failure in the watershed.  A reduction in root strength following timber harvest and site preparation activities is likely a significant cause of landsliding outside the area of road construction.  Areas most sensitive to loss of root strength and subsequent landsliding usually are steep (>75%) slopes in concave positions over hard bedrock in areas of high rainfall (Bureau of Land Management 1999). 

Risk of debris flow is low in the watershed.  Table 7-1 lists the acres and percentage of debris flow potential in the watershed.  Map figure 14 displays debris flow potential.  High hazard areas are located on the western and eastern fringes of the watershed.

	Table 7-1 Slope Failure Potential
	

	Slope Failure Potential
	Acres
	Percent of Watershed

	Moderate
	10,512
	11.80%

	High
	175
	0.20%


Rural Road Runoff
“Sediment produced by forested roads through surface erosion is an important component of the sediment budget in forested basins.  Roads are one of the few sites of surface erosion in most forested landscapes because they are generally maintained in a vegetation-free condition and have nearly impermeable surfaces (Luce & Black 1999).”  Roads located in agricultural and rural residential areas also have the potential to deliver sediment.  Key differences between typical forest roads and farm or rural residential roads in this watershed are: 1) farm/rural residential roads are mostly in portions of the watershed that are less steep than areas with forest roads and 2) farm/rural residential roads are often unsurfaced or surfaced with gravel, whereas forest roads generally are surfaced with crushed rock.

The amount of sediment that enters streams from road surface erosion depends on road conditions (i.e. vegetative cover on ditch and cutslopes, road surface, traffic), its steepness, length and connectivity to streams.  Connectivity relates to the proximity of the road to streams and a direct link between a road and stream (e.g. ditch drains directly into stream).  Connected roads have the potential to deliver sediment to streams.  A road is considered “connected” if it is within 200 feet of a stream, according to Washington State Forest Practices Board (1993).

A local study of sediment delivery from forest road surfaces found significant differences in the mean amount of sediment delivered by roads depending on the soil type and vegetative cover in the road ditch and cutslope.  They found that “cleaning ditches and removing the cutslope vegetation caused a dramatic increase in sediment production (Luce & Black 1999, 21).”  The average sediment production for roads plots that were undisturbed or graded was 50 kg (110.2 lbs.) and 57 kg (125.7 lbs.), respectively.  Roads that were graded, had their ditch cleaned and cutslope stripped of vegetation (shortly before the study period) produced an average of 377 kg (831 lbs.).  A comparison of two study sites located on different soil types showed that a site with silty clay loams produced over 9 times more sediment than a site with gravelly loam (Luce & Black 1999).

The bureau of Land Management (BLM), Oregon Department of Transportation (ODOT) and Lane County all maintain their ditches by keeping them free from blockage and debris accumulation.  However, their methods differ.  Roads maintained by ODOT generally have wide corridors and shallow-sloped ditches.  The shallow slopes of road shoulder allow them to mow their ditches on a regular basis to prevent vegetation from clogging the drainage-way.  They avoid grading the ditch down to bare dirt in most cases, although they keep the area that is four to eight feet from the pavement free from vegetation.  A vegetation barrier is left between the bare shoulder material and the ditch to filter out sediment.

The BLM also sweeps out brush and vegetation as a primary means of keeping ditches clear of obstructions, although occasional blading to bare ground is required.  This strategy has been emphasized since about 1995.  Before that time ditches were bladed down to bare dirt on a standard basis.  Other BLM road maintenance includes grading the surface of roads that are covered with crushed rock and cleaning culverts by digging out catch basins next to culverts with a backhoe.

Lane County ditch maintenance primarily consists of completely removing vegetation from the ditch line.  The County is not able to use mowing as a regular maintenance strategy because most of the ditches along county roads are narrow and have very steep sides, making it impossible for a mower arm to maneuver through.  Like the BLM, the County also maintains its rock-surfaced roads by grading.  This component of road maintenance happens only during the winter months when the roads are soft enough to be re-shaped with a grader blade.  Unfortunately this corresponds with times when surface runoff is the highest and newly disturbed road sediment has a greater opportunity to wash down the ditch and into a nearby stream.

Table 7-2 lists the miles of roads and percentages that are within 200’ of streams for each sub-basin (see map figure19).  Road connectivity varies from 8% to 32%.  The statewide connectivity average is estimated to be between 25 and 40% (Long Tom Watershed assessment 1999).  The sub-basins with the greatest proportion of agricultural and urban land use have slightly less road-stream connectivity than sub-basins where forestry is present.  For example, a comparison of the relationship of agriculture/rural residential land use to connectivity shows that connectivity decreases as the percentage of agriculture/rural land use increases.  The exception to this is Gettings Creek where forestry is a dominant land use.  This is an important consideration, since it suggests greater connectivity of forest roads, which are located in steeper portions of the watershed. 

	Table 7-2 Road Connectivity to Streams
	
	

	Sub-basin
	Miles of Road within 200' of a Stream
	Total Road Miles
	Percent of Roads within 200' of a Stream

	Gettings Creek
	26.60
	82.23
	32%

	Hill Creek
	31.50
	142.40
	22%

	Camas Swale
	37.90
	217.70
	17%

	Bear Creek
	22.30
	89.70
	25%

	Papenfus Creek
	9.70
	69.10
	14%

	Wild Hog Creek
	6.70
	88.10
	8%


Urban Runoff

Sediment from urban areas originates from wind-deposited soil on streets and other impervious surfaces, degrading pavement and erosion from yards and construction sites (Watershed Professionals Network 1999).  The type of urban land use influences the amount of sediment yield.  “Residential neighborhoods produce the least amount of sediment per square mile.  Commercial areas produce moderate loads of sediment, and heavy industrial areas produce even higher amounts.  The highest amounts occur in areas that are actively being developed (Watershed Professionals Network 1999, VI-27).

A particular problem with sediment from urban areas is that pollutants are often attached to the sediment particles.  Many heavy metals, toxic compounds, nutrients, and bacteria readily attach to sediment particles derived from urban sources.  Of major concern are zinc, copper, oil and grease, yard pesticides, and phosphorus (Watershed Professionals Network 1999, VI-27).

7.3
Conclusions

The information presented highlights issues the council may wish to act upon.  There are several sources of sediment to streams in the watershed (rural road instability and surface erosion from rural roads).  Information on these sources of sediment production is lacking and may warrant further investigation.  In addition, urban runoff and surface erosion from croplands and pastures are topics that may be of interest to the council.

Insufficient information includes:

· Information on culvert capacity

· Information of road washouts on private and public lands

· A comprehensive and publicly available road inventory that could inform an analysis of surface erosion potential for all roads in the watershed

Chapter 8 Water Quality

8.1
Introduction and Background

The term “water quality” has many aspects.  It is reflected in the chemical and physical characteristics of water, and by the organisms living in the water.  Physical and chemical measures of water quality include temperature, dissolved oxygen, turbidity, chlorophyll, nutrients, and toxins such as heavy metals, pesticides and other chemicals.  Biological measures of water quality include the type and amount of bacteria, algae, macroinvertebrates and fish.  Chemical and physical measurements of water quality provide a useful momentary snapshot.  However, the organisms that live in the water often provide a good indicator of what water quality has been over the past several months or even years.

Each of these water quality characteristics has a different significance to the organisms living in the water.  Below is a brief summary of the primary characteristics that are commonly measured in a water-monitoring program.  This should help the reader interpret any monitoring data that is available.

· Dissolved oxygen: Obviously humans can’t breathe in water, but we all know that fish do.  Just like humans are sensitive to the amount of oxygen in the air, fish and other aquatic species experience some degree of stress or death at dissolved oxygen levels below 8 to 10 mg/l.  One factor affecting the amount of dissolved oxygen in water is temperature.  The higher the temperature, the less oxygen water can hold.  Another factor is the amount of biological activity.  If a lake or stream has a lot of algae and bacteria this results in large amounts of oxygen being generated and consumed.  Both low levels of dissolved oxygen and large fluctuations in daily oxygen levels are stressful and sometimes deadly to fish and other aquatic life.

· pH:  This measurement reflects the relative acidity and alkalinity of a solution that is a number on a scale of 1 to 14  on which a value of 7 represents neutrality and lower numbers  indicate increasing acidity and higher numbers increasing alkalinity (1 = highly acid, 7 = neutral, 14 = Highly alkaline).  The pH of rainwater in the pacific Northwest is between pH 5 and 6.  The pH of rainwater increases once it hits the ground and intercepts soil particles and other substances.  Most aquatic organisms can tolerate a range from pH 6.5 to 8.5.  The pH in a river or lake can be influenced by human activity (e.g. industry, automobile exhaust, etc.), the soil and rock types in the watershed, and even the amount of photosynthesis of algae in the water.

· Heavy metals:  In some contexts, the definition of a metal is based on physical properties such as high thermal and electrical conductivity, high reflectivity and metallic luster, strength, and ductility.  From a biological perspective it is more common to use a broader definition that says a metal is an element that will give up one or more electrons to form a cation in an aqueous solution.  With this latter definition, there are about 80 elements that can be called metals.  The term heavy metal is less precisely defined.  In chemical terms it is more often simply used to denote metals that are toxic.  The list of toxic metals includes aluminum, arsenic, beryllium, bismuth, cadmium, chromium, cobalt, copper, iron, lead, manganese, mercury, nickel, selenium, strontium, thallium, tin, titanium, and zinc.  Some of these metals, such as chromium and iron, are essential nutrients in our diets, but in higher doses are extremely toxic.

· Nutrients:  The most significant nutrients impacting water quality are nitrogen and phosphorus, because they are the ones that tend to limit plant growth.  High levels of either of these nutrients can lead to large blooms of algae, which in turn leads to lower dissolved oxygen levels.  Sources of nutrients include; decaying plants or animals in the water; discharge from wastewater treatment plants; leaking septic systems; fecal matter/manure from wild animals and livestock that wash into the water during storms; and fertilizers or detergents that runoff from urban, rural and agricultural land.

· Fecal coliform bacteria:  A well known example of this kind of bacteria is E. coli., the culprit that has caused sickness in humans, and in some cases death, from the ingestion of poorly stored meat or unpasteurized apple juice.  As the name implies, this type of bacterium often originates from fecal matter.  Common sources that can contaminate surface waters include runoff carrying livestock manure, fecal matter from wildlife or domestic pets, and human sewage from leaking septic systems.

· Macroinvertebrates: Technically this word means animals with no vertebrae (i.e. backbone) that are not microscopic.  Typical macroinvertebrate indicators of water quality include the aquatic larval stage of insects like Caddisflies, Mayflies and Stoneflies, as well as various aquatic worms.  A large diversity and abundance of macroinvertebrates generally indicate good water quality and habitat conditions.

· Temperature: In addition to affecting the amount of oxygen water can hold (the higher the temperature, the lower the amount of dissolved oxygen it can hold), elevated temperatures can also weaken or kill fish, especially salmonids, which include both trout and salmon.  Salmonids are especially sensitive to temperature before they hatch and during their early stages of life.

· Sediment: This includes dissolved and suspended soil particles in the water column and is commonly measured as total suspended solids, total dissolved solids and/or turbidity.  High levels of suspended sediment are detrimental to fish because it can damage their gills, fill in spawning gravels, and impair the ability of sight-feeding fish to see their prey.  The same processes that introduce sediment into the water also brings nutrients, pesticides and metals into the water.  Therefore, reducing the amount of sediment that enters the stream from overland runoff can reduce the amounts of other pollutants entering the stream.

· Pesticides: This includes any chemical used to prevent the growth of unwanted insects, plants or plant diseases like fungus or bacteria.  The terms herbicide, insecticide and fungicide are all included in the term pesticide.  When these chemicals get into surface waters they can cause weakness, deformities or death of both plants and animals inhabiting the water or riparian zone.

In Oregon the Department of Environmental Quality (ODEQ) and the Department of Agriculture regulate water quality and are required to implement and enforce the guidelines set out in the Federal Clean Water Act.  Part of this enforcement includes setting criteria or standards for water quality that protect freshwater-aquatic life and human health.  This assessment uses the evaluation criteria created for the protection of freshwater-aquatic life because the data presented are from surface waters.  Criteria developed for the protection of human health generally apply to drinking water and is beyond the scope of this discussion.

Criteria that protect freshwater aquatic life have been established for only some of the conventional measures of water quality, including water temperature, dissolved oxygen, nitrates, total dissolved solids and pH.  Many other water quality measurements do not have established criteria.  This is particularly true for pesticides.  There are also no guidelines for the combined or cumulative effects of pesticides.

In order to evaluate the significance of individual characteristics of water quality it is important to consider the multiple benefits surface waters provide.  The designated beneficial uses of the Coast Fork are identified in Oregon’s Administrative Rules (OAR Chapter 340).  Part of the challenge we face is to address the multiple demands for water in the basin.  Including:


Water Supply


Irrigation


Livestock Watering


Salmonid Fish Spawning and Rearing


Resident Fish & Aquatic Life


Recreation and Aesthetics

Salmonid fish rearing and spawning is considered the most sensitive beneficial.  This does not mean that it is the most important, rather it means that salmonids are more sensitive to poor water quality and instream habitat degradation than other beneficial uses.  Because of this the standards for water quality and instream conditions are geared towards assuring adequate quality for salmonids, which will also assure adequate quality for other beneficial uses.

8.2     Water Quality Monitoring in the Basin

According to the October, 1995 Water Quality Report, Total Maximum Daily Load Program published by DEQ, monthly water quality monitoring data has been available at river mile 6.4 for the period 1979 through 1987, and at river mile 3.0 since 1987.  More recent water quality data is available at a total of eight (8) locations in the Coast Fork and Row River since 1988.

The LCFW assessment area sampling sites have been categorized into three main categories based on the nearest point source or non-point source to the sampling site.  The categories include: Sewage Treatment Plant (STP) sampling sites, Short Mountain Landfill (LF) sampling sites, and Miscellaneous (Misc) sampling sites.  There are six STP sampling sites, two LF sampling sites, and nine Misc sampling sites.  Table 8-1 provides a detailed listing of monitoring sites.

	Table 8-1  LCFW Monitoring Sites
	
	
	
	

	Station ID
	Location
	Category
	Sample Start Date
	Sample End Date
	Number of Samples

	10379
	Coast Fork Willamette at Hwy 58
	misc
	7/13/1950
	9/12/1989
	4169

	10380
	Coast Fork Willamette at Creswell
	misc
	7/26/1950
	10/15/1991
	1831

	10381
	Coast Fork Willamette at Saginaw Bridge
	misc
	7/13/1950
	10/10/1989
	660

	11275
	coast Fork Willamette at Mt. Pisgah Park
	misc
	2/20/1973
	4/7/2003
	6363

	11282
	Camas Swale at Hwy 99
	misc
	2/20/1973
	10/12/1976
	71

	11284
	Hills Creek at Cloverdale Rd 
	misc
	7/17/1973
	10/12/1976
	60

	18315
	Delight School (Saginaw)
	misc
	10/2/1991
	3/28/2003
	4944

	18317
	Creswell High School
	misc
	9/3/1976
	5/14/1980
	227

	18891
	Camas Swale Unnamed near mouth
	misc
	12/17/1998
	12/17/1998
	12

	 
	
	
	
	
	 

	10910
	Gettings Creek at Mouth
	NA
	
	
	 

	11280
	Russel Creek at Franklin Blvd (Eugene)
	NA
	
	
	 

	11281
	Wild Hog Creek at Seavy Loop Rd
	NA
	
	
	 

	11283
	Camas Swale at Sher Kahn Rd
	NA
	
	
	 

	14058
	Camas Swale U/S Short Mt Landfill
	NA
	
	
	 

	14059
	Camas Swale D/S Short Mt Landfill
	NA
	
	
	 

	 
	
	
	
	
	 

	18890
	Camas Swale Unnamed Trib 100' D/S Creswell STP
	STP
	12/17/1998
	12/17/1998
	15

	18892
	Creswell STP Final Effluent
	STP
	12/17/1998
	12/17/1998
	13

	18893
	Camas Swale Above Creswell STP
	STP
	12/17/1998
	12/17/1998
	12

	18894
	Camas Swale Unnamed Trib U/S Creswell STP
	STP
	12/17/1998
	12/17/1998
	15

	18895
	Camas Swale Below Creswell STP
	STP
	12/17/1998
	12/17/1998
	29

	18896
	Creswell StTP Outfall
	STP
	12/17/1998
	12/17/1998
	15

	 
	
	
	
	
	 

	15774
	Short Mtn LF MW 1
	Landfill
	4/26/1984
	11/21/1988
	257

	15775
	Short Mtn LF MW 2
	Landfill
	4/26/1984
	11/17/1993
	614

	15780
	Short Mtn LF MW 3
	Landfill
	4/26/1984
	6/19/1996
	837

	15781
	Short Mtn LF MW 4
	Landfill
	4/26/1984
	11/17/1993
	554

	15782
	Short Mtn LF MW 5
	Landfill
	4/26/1984
	4/25/1990
	380

	15783
	Short Mtn LF MW 6
	Landfill
	4/26/1984
	11/26/1991
	532

	15784
	Short Mtn Leachate Lagoon
	Landfill
	3/13/1978
	2/28/1995
	1347

	15787
	Monitoring Well No. 1N
	Landfill
	5/10/1988
	3/23/1999
	660

	15788
	Short Mtn LF MW 7
	Landfill
	5/10/1988
	11/17/1993
	506

	15789
	Short Mtn LF MW 8
	Landfill
	5/16/1991
	6/19/1996
	848

	15790
	Short Mtn LF MW 9
	Landfill
	5/14/1991
	11/17/1993
	396

	15791
	Short Mtn LF MW 10
	Landfill
	5/14/1991
	6/18/1996
	706

	15792
	Short Mtn LF MW 11
	Landfill
	5/14/1991
	11/17/1993
	396

	15793
	Short Mtn LF MW 12
	Landfill
	5/13/1991
	5/18/1993
	335

	15794
	Short Mtn LF MW 13
	Landfill
	5/14/1991
	5/18/1993
	335

	15795
	Short Mtn LF MW 12A
	Landfill
	11/17/1993
	11/17/1993
	61

	15796
	Short Mtn LF MW 12B 
	Landfill
	11/17/1993
	11/17/1993
	61

	15797
	Short Mtn LF MW 7B Part of Short 11 Cluster 
	Landfill
	11/17/1993
	6/18/1996
	249


	Table 8-1  LCFW Monitoring Sites Cont'd
	
	
	
	

	Station ID
	Location
	Category
	Sample Start Date
	Sample End Date
	Number of Samples

	15798
	Short Mtn LF MW 13A 
	Landfill
	12/28/1993
	6/19/1996
	258

	15799
	Short Mtn LF MW 13B 
	Landfill
	12/28/1993
	12/28/1993
	67

	15800
	Short Mtn LF MW 14 
	Landfill
	12/28/1993
	12/28/1993
	120

	15801
	Short Mtn LF Cs 3
	Landfill
	2/28/1995
	6/18/1996
	197

	15802
	Short Mtn LF Cs 2
	Landfill
	2/28/1995
	3/23/1999
	318

	15803
	Short Mtn Lc 2 Lagoon
	Landfill
	2/28/1995
	2/28/1995
	70

	15804
	Short Mtn Lc 3 Sump
	Landfill
	2/28/1995
	2/28/1995
	71

	22707
	MW 12C
	Landfill
	3/24/1999
	3/24/1999
	73

	22708
	MW 10A
	Landfill
	3/24/1999
	3/24/1999
	73

	22709
	MW 15B
	Landfill
	3/22/1999
	3/22/1999
	73

	22710
	MW 8A
	Landfill
	3/22/1999
	3/22/1999
	73

	22711
	Mw 15A
	Landfill
	3/23/1999
	3/23/1999
	77

	22712
	CS 1A
	Landfill
	3/23/1999
	3/23/1999
	77

	23646
	Mw 15B
	Landfill
	6/28/2000
	6/28/2000
	5

	 
	
	
	
	
	 

	15778
	Short Mtn LF Lagoon Lc 2
	Landfill NA
	
	
	 

	15779
	Short Mtn LF Lc 3 Sump East of Lagoon
	Landfill NA
	
	
	 

	46771
	Short Mtn Lf Secondary Leachate Sump
	Landfill NA
	
	
	 

	 
	
	
	
	
	 

	15776
	Short Mtn Cs 3 Camas Swale Cr Dwn Stream
	Stream NA
	
	
	 

	15777
	Short Mtn Cs 2 Camas Swale Adjacent LF
	Stream NA
	
	
	 

	 
	
	
	
	
	 

	15785
	Short Mtn LF U/S On Camas Swale
	LF Stream
	11/14/1979
	3/22/1999
	1146

	15786
	Short Mtn LF D/S On Camas Swale
	LF Stream
	3/19/1979
	11/16/1993
	783


Stream discharge data is available below the confluence of the Row River near Saginaw and near Goshen at Highway 58.

Limited data is available describing diurnal cycles, algal biomass, biomass accumulation, and periphyton community production and respiration.

The Cottage Grove Sewage Treatment Plant is the only major point source that discharges to the Coast Fork during summer low flow conditions.  Although this source is outside of the assessment area it has a direct impact on water quality in the assessment area.

Nonpoint sources have not been extensively assessed.  Concentrations of nutrient upstream of the major point source are high enough to support significant periphyton growth.  However, point source discharge provides the dominant source of nutrients to the Lower Coast Fork during low flow periods when standards violations have been observed.  

Most water quality data collection since 1950 has either been discontinued or was conducted for a limited period of time.  The most complete and up to date data available comes from station # 11275, Coast Fork Willamette at Mt. Pisgah Park.  This station continues to be monitored.

8.3
Water Quality Conditions  

Overall water quality conditions in the LCFW Watershed can be interpreted in a number of ways.  A regulatory perspective might focus on the percentage of water samples not meeting criteria or recommendations set by the DEQ for a particular characteristic (e.g. dissolved oxygen, temperature, etc.).  A second perspective is the degree to which beneficial uses are being impacted.  For example, how does water quality in the various tributaries and main stem of the LCFW impact cutthroat Trout (salmonids), which are considered the most sensitive of the beneficial uses in the watershed?  A third perspective, and one that is most difficult to address, is the degree to which water quality has changed from human activities.  In addition to humans, soil types, riparian vegetation, stream gradients, and amount of rainfall also influence water quality.  Because no historical data on water quality is available it is difficult to judge the relative contribution of humans or determine how water quality has changed.

The ODEQ collects information used to determine whether water quality standards are being violated and consequently, whether the beneficial uses of the waters are being threatened.  The term “water quality limited” is applied to waterbodies where water quality standards violations occur.  The State establishes a “Total Maximum Daily Load or TMDL” for any water body designated as water quality limited.  A TMDL is the total amount of a pollutant that can enter a specific waterbody without violating the water quality standards.

The October 1995 Coast Fork Water Quality Report found the Coast Fork Willamette River to be water quality limited.  The parameters of concern were pH, DO saturation, nutrients, periphyton growth, temperature, and aquatic life.  The known source was identified as the Cottage Grove Sewage Treatment Plant (STP), and the condition was contributed to by flow regulations by upstream impoundments (CG Dam).

Dissolved oxygen is a critical parameter for protection of salmonid rearing and spawning.  The applicable standards in the basin are: 

· Salmonid Rearing: 90 percent of saturation;

· Salmonid Spawning: 95 percent of saturation; and

· Non Salmonid producing: 6 mg/L.

The pH standard in the Coast Fork is a minimum of 6.5 with a maximum of 8.5.

The pH and dissolved oxygen saturation criteria violations were the result of periphyton photosynthesis and respiration (algae growth).  Excessive algae growth can interfere with recreation and can produce chemicals that are toxic to livestock and wildlife.  Algae growth is influenced by many factors including stream flow, temperature, grazing by invertebrates (bugs), and nutrient supply.  Phosphorus and nitrogen are the major growth-limiting nutrients in water and are the focus of water quality evaluation.  Although aquatic scientists measure nutrients in many forms, these are two primary chemical forms that limit plant growth.

Four specific TMDLs were approved in March 1995 for the Coast Fork Willamette River from the mouth to the Cottage Grove Reservoir.  There was a specific TMDL for phosphorus during the summer season and three TMDLs for aquatic weeds or algae (summer season), dissolved oxygen (year around), and pH (summer season).  The 1998 303(d) list shows that these TMDLs were being implemented.  To date no TMDLs have been established for nitrogen in the watershed.  The City of Cottage Grove has also planned and implemented wastewater treatment upgrades to address discharge problems.

Table 8.2 lists the names and location of current CF listed waterbodies from 2002.

	Table 8.2 Water Quality 303(d) Listed Waterbodies In CFW
	

	Waterbody Name
	Listed River Mile
	Parameter
	Season

	Camas Swale Creek
	0 to 9.4
	Dissolved Oxygen
	October 1 - May 31

	Coast Fork Willamette River
	0 to 31.3
	Fecal Coliform
	Winter/Spring/Fall

	Coast Fork Willamette River
	0 to 31.3
	Fecal Coliform
	Summer

	Coast Fork Willamette River
	0 to 31.3
	Mercury
	Year Round

	Coast Fork Willamette River
	0 to 31.3
	Temperature
	Summer


The dissolved oxygen listing for Camas Swale Creek occurred in 2002 and sufficient data was not available for TMDL analysis.  The fecal coliform listing is from the Willamette Basin TMDL project that began in 2000 and was designed to address the 1998 303(d) listed waterbodies that exceeded water quality criteria.  In addition the CFWR remains water quality limited for temperature.

The bioaccumulation of mercury in fish is a recognized environmental problem throughout much of the United States.  The number of states that have issued fish consumption advisories pertaining to mercury has risen steadily from 27 in 1993 to 45 in 2002 (USEPA, 2003).  The Oregon Department of Human Services (DHS) has issued fish consumption advisories for mercury in the Willamette Basin advising consumers of fish of the health risks associated with eating fish caught from the Willamette River and the Dorena and Cottage Grove Reservoirs.  These consumption advisories represent an impairment of the beneficial use of fishing in the Willamette Basin and demonstrate that mercury is bioaccumulating in fish tissue to levels that adversely affect public health.  The ODEQ is in the process of developing a TMDL for mercury.

It is important to keep in mind that these conclusions are based on limited data.  Most streams in the watershed have had little or no monitoring, so conclusions cannot be made for these areas.  Pesticides are used across the basin for road maintenance, agricultural, and residential purposes.  However, relatively little data has been collected on pesticides or other chemical pollutants.

The impacts of these water quality problems on the beneficial uses of surface water in the CFW Watershed are summarized in Table 8.3.

	Table 8.3  Potential Human Impacts on Water Quality

	Water Quality Characteristics Influenced by Humans
	Effect

	High Water Temperature
	Primarily impacts the rearing and spawning of trout, other resident fish and aquatic life, which in turn negatively effects fishing.  Trout and salmonids are the most sensitive fish in the watershed and require cooler temperatures and higher dissolved oxygen levels than other types of fish, especially while spawning.

	Low Dissolved Oxygen
	Same As Above

	High Phosphorus Levels
	Stimulates the growth of algae.  This can decrease the aesthetic value of a stream or lake, and also lead to lower dissolved oxygen in the water, which impacts rearing and spawning of trout, other salmonids and other fish species.

	Fecal Coliform
	Mainly impacts humans who are in contact with the water, although other types of bacteria that are associated with fecal matter may cause sickness to livestock that are watered from local streams.

	Heavy Metals
	Can be toxic to humans who ingest contaminated fish, resident fish and aquatic life.


It is often difficult to distinguish between natural background levels and human effects on water quality.  For example, warmer water temperatures and low dissolved oxygen levels result in part from warmer air temperatures and summer low flows.  Turbid, silty water results in part from the large portion of sedimentary soils found in the lower elevations of the watershed.  .  Natural features and conditions in the watershed should be taken into account when setting goals for water quality and planning restoration or enhancement projects in the watershed.  

8.4
Conclusions

Given the nature of pollutant sources in the watershed there are many possible solutions or strategies to protect and improve water quality.  The following list is only a beginning to actions the council may want to consider.

· Expand water quality monitoring in the watershed.

· Implement temperature monitoring in the watershed.

· Implement a macroinvertebrate monitoring program.

· Investigate sources of fecal coliform contamination.

· Consider working groups to help facilitate the implementation of successful management practices for rural homeowners.

· Consider an Agriculture working group to facilitate the implementation of successful management practices identified by the Extension Service, Soil and Water Conservation District and from local knowledge.

· Identify pesticides currently being used in the watershed for agriculture, transportation and residential uses.

· Educate citizens in the watershed about the water quality problems the council has identified  

Chapter 9 Stream Channel Modifications

9.1
Introduction

Current stream channel modifications in the watershed include a wide range of alterations generally done to prevent the flooding and erosion of personal property or to provide irrigation water during the summer.  From a habitat perspective, modifications can affect stream channels (stream morphology) by eliminating meanders (channel complexity), altering the composition of streambed materials, decreasing the magnitude and frequency of flood events, and limiting the input of organic material into the riparian community.

A common modification in this watershed is stream channelization, which entails deepening, widening, relocating and straightening streams as a means to quickly evacuate flood waters.  This is mostly done on streams flowing through urban and agricultural lands.  To keep these channels in their modified form it is sometimes necessary to periodically dredge out accumulated sediment and reinforce the banks with levees and riprap.  (A levee is an earthen berm placed adjacent to the waterway.  Riprap includes things like large rocks or wood used to stabilize banks and prevent them from eroding.)  Other common modifications in our watershed include numerous small impoundments for livestock watering, historic gravel mining pits, public infrastructure construction programs, irrigation, private fishing and fire prevention.

A common practice in the past was removing downed wood from rivers and streams, especially after logging.  It was originally thought that clearing streams of woody debris, especially slash generated from logging, benefited the fish and wildlife in the stream.  More recently, biologists began to understand the importance of large woody debris and now recommend leaving large wood in streams.  Because of this, logging operators no longer actively remove large wood from streams, and in some circumstances put large pieces of wood into streams in an effort to restore them.  However, there are still some landowners, especially in agricultural and urban areas, that remove downed wood from streams running through their property to prevent localized flooding.

Roads that run parallel to streams and rivers and are within their flood plain are also potential channel modifications because they can limit the extent of flooding.  In this respect they are similar to a levee.  There are many roads within the 100-year flood plain of streams and rivers in our watershed (see map figures 13 & 19).  However, usually levees, channelization and dams are the primary modifications limiting flooding.  Culverts and bridge pilings are another road related channel modification.  Culverts have also been used to place streams underground, particularly in urban areas.

Sand and gravel mining in or near rivers or streams is also a channel modification.  Mining can alter the shape of a stream channel and also alter its bottom substrate (i.e. gravel, rock, sand and silt).  There are few mining operations that are near streams or rivers in the Coast Fork Watershed.

All of the channel modifications may benefit humans in some way.  City dwellers and farmers are especially dependent on channelization to protect buildings and farmland from flooding.  The numerous impoundments throughout the watershed provide irrigation for crops and livestock during the summer among other things.  In short, channel modifications have become an integral part of the infrastructure of our cities and rural areas.

Two potentially negative impacts can, and in some cases do, result from channel modifications.  First, most of the impoundments and channelization in the LCFW watershed are not designed to accommodate 100-year floods.  People living around and below flood control structures tend to develop a false sense of security regarding the power of moving water.  Therefore, we have built many houses and other structures in the 100-year floodplain that current levees and channelization may not be able to protect when a flood event occurs.  Secondly, channel modifications can alter fish and wildlife habitat.

9.2
How do Channel Modifications Affect Fish and Wildlife Habitat?
Channelization and levees that control flooding have contributed to a reduction in wetland habitat and other benefits that flooding provides to fish and wildlife.  Historically flooding was very common in the lower elevations of the watershed during the winter months and was a natural function of stream systems.  Oregon chub, a federally listed endangered minnow only found in the Willamette Valley, is an example of an opportunistic species that was well adapted to these dynamic conditions.  This cycle of flooding and the wetland habitat it creates provides many “ecological functions”.  For example, floodwaters carry and deposit sediment across the floodplain, which both removes sediment from the water and replenishes these areas with soil nutrients.  Also, when floodwaters can spread out over the floodplain it decreases the intensity of flooding downstream and enhances the “recharging” of groundwater.  Flooding provides juvenile fish and other aquatic organisms access to wetlands, side channels, backwaters and oxbow ponds for winter rearing and feeding.  In turn, when the floodwaters recede in the spring they carry nutrients and plant matter with them, which supplies food for organisms in the stream for the coming summer (Horne and Goldman 1994).

Dams and impoundments can prevent upstream and downstream migration of adult and juvenile fish in a number of ways.  If a dam is too high it may be a permanent barrier to upstream migration.  Even a dam that is less than a foot high can be a barrier if there is no pool below the dam from which fish can jump.  High summertime water temperatures in shallow impoundments can also discourage or prevent trout from swimming upstream during the summer when they are seeking the cooler water of tributary streams.  They can also attract fish during the winter months and discourage them from migrating the following summer.  When temperatures rise later in the summer or the landowner drains the pond the fish die.  Dams can also result in fish injury or mortality as downstream migrating juveniles attempt to negotiate them.

Straightening and deepening channels (i.e. channelization) modifies and reduces instream habitat in a number of ways.  Dredging and moving streambed material from one place to another changes the composition of the stream bottom.  Straightening channels decreases the amount of available instream habitat by actually shortening the total length of that channel segment.  And when high stream flows do occur water tends to move faster through straightened channels, which helps prevent flooding but also may scour the stream bottom and prevent organic debris that contributes to habitat complexity from accumulating.

Reducing instream woody debris reduces the benefits it provides.  Large woody debris (i.e. entire trees, large trunks with roots and branches still attached) provides several important benefits to fish and wildlife.  First, it alters and slows stream flow, which facilitates the creation of pools, quiet eddies, backwaters, side channels and increases stream interaction with the floodplain.  These features provide important habitat for both fish and other aquatic organisms.  It also causes gravel to be deposited and stored, creating spawning and macroinvertebrate habitat.  Wood debris and accumulations of wood create complex cover that provides important refuge from stream flows and predators, particularly for juvenile fish.  Finally, large woody debris is the base of the food chain for most small, forested streams.

9.3
How Was Channel Modification Assessed?

 Several sources of information were available to identify channel modifications.  Maps and records from the Army Corps of Engineers, Division of State Lands, Department of Geology and Mineral Industries and Department of Forestry were researched.  The information assisted us in locating and mapping: historic stream channelization, stream bank reinforcements such as levees and riprap, sediment removal and fill in streams and wetlands, historic splash dams and log drives and current and historic mining and quarry sites.

 In addition to these documents we identified areas of channel straightening, small impoundments and road crossings by using current topographic maps of the watershed.  In order to verify our map assessment we field checked questionable sites and consulted with local residents.

It is possible that some formerly channelized stream segments or impoundments are no longer being actively maintained, however if they are still visible we assume they are still having some influence on instream habitat and flooding.

Not all channelization or impoundments show on topographic maps.  In addition, it was not always possible to field check stream segments that appeared channelized or impounded on the map if they were on private property and not visible from public roads.

9.4
Historic Modifications
Channel modifications began taking place relatively soon after settlers arrived in the 1850’s.  One of the first channel modifications was the use of rivers to transport logs from felling sites to the mills.  To accomplish this, loggers sometimes used splash dams, which involved damming up the creek and then releasing it all at once in order to increase the flow enough to move logs downstream.  Another task was to clear brush, logs, snags and sandbars from the channel, sometimes with dynamite.  Both splash damming and snag clearing removed large woody debris from streams and led to stream bottom scouring. 

In the valleys, where farming started, homesteaders began to drain flooded fields by ditching and straightening small streams that meandered across their homesteads.  Initially, the lack of gasoline powered equipment probably limited the scope of these endeavors.  It was not until later in the 1900s when tractors became available that more substantial straightening and relocation of streams began.  In addition, small, earthen or wooden dams were built in order to store water for irrigation and livestock watering during low flow months in the summer.

Table 9-1 lists the types of channel modifications in each sub-basin of the watershed.  Channelization (with the use of levees in some cases), impoundments and road crossings are the most extensive impacts to channel structure in the watershed.

Table 9.1 Channel Modifications

	Site Identification
	Modification
	Location

(River Mile)
	Year Constructed
	Length

	Seavey Bridge
	Revetment
	3.8
	1950
	765

	Goshen
	Revetment
	4.2
	1946
	1030

	Melton
	Revetment
	9
	
	

	McCully
	Revetment
	4
	1950
	3655

	Jenkins
	Revetment
	9
	
	

	Sly
	Revetment
	10
	
	

	Harrold
	Revetment
	11
	
	

	Lower Benter
	Revetment
	11
	
	

	Benter
	Revetment
	11
	
	

	Rinehart
	Revetment
	12
	
	

	Evans
	Revetment
	1.6
	1949
	1225

	Hill Creek Diversion
	Concrete Diversion
	18.5
	1965
	

	Creswell Ponds

Garden Lakes
	Gravel Extraction
	Hill Creek
	
	

	Push Up Dam
	Diversion
	16.5
	
	

	Hill Creek Dam Blockage
	Impoundment
	Hill Creek
	
	

	Gettings Creek Impoundment
	Impoundment
	Gettings Creek
	
	


Gravel and rock quarries were mapped (see map figure 16).  Quarries near streams were not uncommon during the construction of Highway 99 and Interstate 5.  Consequently, their impact is significant within their localized areas.

9.5
Conclusions

Channel modifications have a significant impact on water quality and aquatic habitat in the Lower Coast Fork Willamette Watershed.  This is due to the noteworthy number in the watershed and their multiple, indirect and cumulative effects.  In sum, channel modifications can:  alter and reduce the total amount and quality of instream habitat, disconnect rivers from their floodplains, reduce wetland habitat, increase the intensity of peak flows, eliminate the opportunity for water to be filtered by adjacent wetlands, and hinder or prevent fish migration.

Most of the streams that are channelized are currently or were historically “sensitive” channels.  “Sensitive” refers to the channel networks responsiveness to changes in the factors which impact channel development.  Differences in gradient, confinement, and bed morphology suggest that different channel types are more or less responsive to adjustment in channel pattern, location, width, depth, sediment storage, and bed roughness (Montgomery and Buffington 1993).  The current channel habitat types that correspond with the most channelization in the watershed are “low gradient confined”, “low gradient moderately confined”, “low gradient medium flood plain” and “low gradient small flood plain”.  All except “low gradient confined” are highly sensitive channel types (see map figure 23).

Despite the multiple impacts that channel modifications have on the watershed it would be incredibly difficult and expensive to totally remove them.  Our cities, houses and farmlands depend on many of these modifications to protect them from flooding.  Nonetheless, there may be places in the watershed where restoration is feasible (and desirable) for the landowner, and provides substantial benefits to fish and other aquatic organisms.  Reconnecting streams with their historic floodplain (or at least part of it) should be given high priority if landowners are willing.  Highly sensitive channels that have good potential habitat for fish and other aquatic organisms should also be a primary consideration.  In addition, landowners should assess any impoundments on their land for their potential to block upstream fish passage.

In some cases, it may be possible to use passive restoration to improve channel conditions or upstream fish passage.  Passive restoration allows natural processes to restore a site once whatever barrier to those processes is removed.  It is less expensive and ultimately can be more effective since the work is accomplished by accommodating, rather than working against, natural processes.  One example is the reintroduction of flooding in some areas.  Allowing a small impoundment to drain that is no longer being used is another example.  Beaver re-introduction, or at least tolerance, may also be an option.

Active restoration may be necessary or desirable in some situations.  For example, crossings such as culverts that constrict channels can be removed or modified to not only allow fish passage but also allow for an active channel width.  Restoring flow from channelized ditches to their historic channels is another option.  In addition, long-term channel restoration includes restoration of riparian areas to provide the tools that, when combined with flow, help to speed along channel formation.  

Potential exists on the LCFW to reconnect the river and sub-basins with some of its old oxbows and, if landowners were willing, allow flooding of some areas.  In order for this to be feasible it would need to be advantageous to both the landowner and the environment, which may mean offering adequate financial incentives.  Similar “floodplain reconnection” projects could also be done on a much smaller scale on smaller and even seasonal streams.

Chapter 10
 Fish Populations and Habitat

This chapter characterizes fish populations and habitat condition.  It is organized by the key questions following:

1. What native and introduced fish species are documented in the assessment area?

2. What is the documented stocking history?

3. Which fish species are listed as sensitive, threatened or endangered?
4. Are there any fish that historically occurred, but are no longer present?

5. What is the condition of fish habitat according to existing data?

6. Where are potential barriers to fish migration?

7. What important information is lacking data for fish habitat and populations?

10.1
Documented Fish Species in the Assessment Area

Data regarding fish within the Coast Fork Willamette Basin is somewhat limited.  

As the watershed is located at the upper end of the Willamette River system, anadromous fish use has been relatively low, and consequently a low priority area to study.

Table 10-1 lists the fish that are recently known to use habitat in the assessment area.

This list was primarily generated from Oregon Department of Fish and Wildlife (ODFW) data (Connolly, et al., 1992) and from more recent data collected from fish trapping projects.  These traps were installed as part of the ODFW Salmon and Trout Enhancement Program, and represent many hours of volunteer monitoring.

Upstream migration hoop traps were placed in Bear Creek (2003), Gettings Creek (2004, 2005) and Hill Creek (2002, 2003), monitored by local volunteers. 

Biologists designate cutthroat trout, such as those monitored on the tributaries, to be fluvial-type fish.  These trout probably live most of the year in the Willamette River as far downstream as Harrisburg, OR.  They migrate to small streams in the Coast Fork Willamette basin to spawn, returning to the same area where they emerged from the gravel after hatching several years earlier (VanDyke, et al., 2002).

Table 10-1   Native and Introduced Fish Species in the Assessment Area

	Native Species

	Common Name
	Scientific Name

	Pacific lamprey
	Lampetra tridentata

	western brook lamprey
	Lampetra richardsoni

	spring chinook salmon
	Oncorhynchus tshawytscha

	Winter steelhead
	Oncorhynchus mykiss

	rainbow trout
	Oncorhynchus mykiss

	coastal cutthroat trout
	Oncorhynchus clarki clarki

	mountain whitefish
	Prosopium williamsoni

	Oregon chub
	Oregonichthys crameri

	chiselmouth
	Acrocheilus alutaceus

	peamouth
	Mylocheilus caurinus

	northern pike minnow
	Ptychocheilus oregonensis

	longnose dace
	Rhinichthys cataractae

	speckled dace
	Rhinichthys osculus

	leopard dace
	Rhinichthys falcatus

	redside shiner
	Richardsonius balteatus

	largescale sucker
	Catostomus macrocheilus

	three-spine stickleback
	Gasterosteus aculeatus

	sand roller
	Percopsis transmontana

	torrent sculpin
	Cottus rhotheus

	shorthead sculpin
	Cottus confusus

	

	Introduced Species

	Common Name
	Scientific Name

	Fall chinook salmon
	Oncorhynchus tshawytscha

	common carp
	Cyprinus carpio

	brown bullhead
	Ameiurus nebulosis

	yellow bullhead
	Ameiurus natalis

	mosquitofish
	Gambusia affinis

	pumpkinseed 
	Lepomis gibbosus

	warmouth
	Lepomis gulosus

	bluegill
	Lepomis macrochirus

	largemouth
	Micopterus salmoides

	smallmouth bass
	Micopterus dolomieu

	black crappie
	Pomaxis nigromaculatus

	white crappie
	Pomaxis annularis

	yellow perch
	Perca flavescens


A downstream migration screw trap was monitored in the Lower Coast Fork Willamette River in 2005, providing the largest seasonal sample size and species presence data in recent history.

Table 10-2 lists species that were confirmed to use habitat and migration corridors in the main channel of the Lower Coast Fork Willamette during the winter and spring of 2005.

Table 10-2  LCFW Screw Trap Species Count, February 24 – June 3, 2005*     

	Native Species
	Species Subtotals
	Percent of Total

	chinook salmon
	             142
	             5.47

	rainbow trout
	             470
	           18.10

	cutthroat trout
	             220
	             8.47

	trout fry
	               74
	             2.85

	mountain whitefish
	               76
	             2.93

	sculpin
	               80
	             3.08

	northern pike minnow
	             104
	             4.01

	redside shiner
	             157
	             6.04

	largescale sucker
	             233
	             8.97

	longnose dace
	             152
	             5.85

	speckled dace
	               18
	             0.69

	leopard Dace
	                 4
	             0.15

	lamprey
	               63
	             2.43

	peamouth
	               15
	             0.58

	chiselmouth 
	                 4
	             0.15

	three-spine stickleback
	                 8
	             0.31

	crayfish
	                 5
	             0.19

	
	
	

	Introduced Species
	
	

	bluegill
	             666
	           25.65

	pumpkinseed
	               15
	             0.58

	crappie
	                 8
	             0.31

	smallmouth bass
	                 4
	             0.15

	bullhead
	                 1
	             0.04

	bullfrog 
	               10
	             0.38

	
	
	

	Not Positively Identified
	               67
	             2.58

	
	
	

	Totals
	          2,596
	           99.98 %


* Trap was functioning only intermittently due to weather, debris and flow extremes, and data represents a small percentage of all migrating individuals.

The Pacific Northwest Research Station of the USDA Forest Service (McIntosh, et al., 1989) compiled data from stream surveys conducted prior to dam construction in the Willamette Valley from 1934-1942.  The Coast Fork basin was surveyed in 1938.  these surveys state:

Cyprinids make up the bulk of the fish population.  Suckers and cottids are also abundant.  Trout fishing was reported good in the spring and poor in the summer.  Cutthroat, rainbow and brook trout were observed in few numbers.  Old residents of the region reported salmon runs some 20-30 years ago.  The extent of this run could not be determined.  In general the stream seems suitable for a large salmon population, however pollution and obstructions would have to be removed before a stocking policy could be carried out.

The main sources of pollution were listed to be from a slaughterhouse near the town of Cottage Grove, sewage from Cottage Grove, waste from a sawmill above Cottage Grove, and the upstream Black Butte mercury mine.

10.2
Stocking History

The ODFW Coast Fork Willamette Subbasin Fish Management Plan (Connolly et al., 1992) summarized species status and stocking history.  This management plan is dated, however it does provide a source of well documented information.

Table 10-3 summarizes the information from this management plan, along with the current status in 1992.

Table 10-3  Status of Fish Species Within the Lower Coast Fork Willamette Basin
	Species
	Native
	Stocking History 
	Status in 1992

	Spring chinook
	yes
	Stocked in 1950, 1953, 1955 and 1983
	No summary of status.  Redd surveys prior to 1983 indicated few spawning. 

	Fall chinook
	no
	Tule stock introduced in 1967 and Cowlitz stock introduced from 1972 - 1974
	A self-sustaining run probably does not exist

	Winter steelhead
	yes
	Stocked from 1950 - 1960 
	Program to reestablish run failed.

	Summer steelhead
	no
	Not addressed in the Management Plan
	

	cutthroat trout
	yes
	Limited stocking in 1967, 1972 and 1973
	Widely distributed in accessible streams.

	rainbow trout
	yes
	Stocked from 1955 - 1991
	Policy made to continue natural and hatchery production.

	warmwater game warmwater non
	no

yes
	Many species introduced in 1800s.               Smallmouth bass introduced in early 1980s
	Game fish populations are small. Non-natives are abundant.  All confined to valley floor streams.

	Oregon chub
	yes
	No stocking
	Species in decline.  Listed in 1993  federal ESA. See below.  


Map Figure 21 displays the current distribution and habitat use for anadromous fish.  As mentioned above, anadromous fish use is relatively low, however, a recent stocking program of Spring Chinook in Mosby Creek (an un-dammed upstream tributary), may result in increased numbers.  ODFW has placed Spring Chinook from Dexter hatchery in Mosby Creek.  Lower Coast Fork Willamette 2005 trapping results may indicate that these fish are returning to spawn.

10.3   
Sensitive, Threatened, Endangered or Candidate Species

Table 10-4 displays which fish within the assessment area are listed on the federal endangered species list or are of concern to the state.  There are currently two federally listed fish that are found in the Lower Coast Fork Willamette basin.  

In 1993, Oregon chub was, and remains listed as Endangered under the Federal Endangered Species Act (ESA).  Spring Chinook salmon are listed as Threatened since 1999.

Oregon Chub is a small minnow found only in the Willamette River Basin.

This little speckled fish reaches a maximum length of three inches.  At one time, the Oregon chub thrived throughout the lowland areas of the Valley in shallow, slow moving waters such as sloughs, beaver ponds, oxbows and side channels.  Historically, floods that created and destroyed Oregon chub habitat occurred on a regular basis.  Rivers overflowed their banks, scouring some new side channels and backwater areas, while filling-in others.  The Oregon chub was ideally adapted to this situation.  However, flood control altered this dynamic process.  Dams were built to reduce peak flows, causing river channels to become more stationary.  Habitat loss also resulted from dike and revetment construction, channelization of streams, and draining and filling of wetlands.

Additionally, non-native species like bass, catfish and mosquitofish were introduced.  These species are well suited to historic chub habitat and compete with, or prey on, Oregon chub.

The first documented population of Oregon chub found within Coast Fork Willamette Basin was at Camas Swale in 1993.  However, more recent surveys in Camas Swale have found an abundance of non-native fish and no Oregon chub.

Oregon chub were found in side channels of the Coast Fork Willamette River in 2002, prior to a bridge re-construction project on Interstate 5, milepost 180, approximately six miles downstream from the city of Cottage Grove.  In 2003, this population was estimated to be 130 fish (Scheerer, et al., 2004).  Many other locations have been sampled along the valley floor of the Coast Fork Willamette, however, no other populations have been found.        
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Appendix A.  Glossary of Terms and Acronyms

Glossary of Terms

Anadromous: Fish that move from the sea to fresh water for reproduction.

Biotic: Something that is living, or pertaining to living things.

Canopy Cover: The overhanging vegetation over a given area.

Channel Complexity: A term used in describing fish habitat.  A complex channel contains a mixture of habitat types that provide areas with different velocity and depth for use by different fish life stages.  A simple channel contains fairly uniform flow and few habitat types.

Channel Confinement: Ratio of bankfull channel width to width of modern floodplain.  Modern floodplain is the flood-prone area and may correspond to the 100-year floodplain.  Typically, channel confinement is a description of how much a channel can move within its valley before it is stopped by a hill slope or terrace.

Channel Habitat Types (CHT): Groups of stream channels with similar gradient, channel pattern, and confinement.  Channels within a particular group are expected to respond similarly to changes in environmental factors that influence channel conditions.

Channel Pattern: Description of how a stream channellooks as it flows down its valley (for example, braided channel or meandering channel).

Cohesive: When describing soil, tendency of soil particles to stick together.  Examples of soils with poor cohesion include soils from volcanic ash, and those high in sand or silt.

Conifer: Cone-bearing tree, generally evergreen (although certain exceptions occur), having needle-like leaves.  Examples include pines, Douglas fir, cedar and hemlock.

Connectivity: The physical connection between tributaries and river, between surface water and groundwater, and between wetlands and these water sources.

Cut Slope: The sloping excavated surface on the inside bank of a road.

Debris Flow: A type of landslide that is a mixture of soil, water, logs and boulders which travels quickly down a steep channel.

Discharge: Outflow; the flow of a stream or canal.

Downcutting: When a stream channel deepens over time.

Ecology: A branch of science that studies the inter-relationships of organisms with their environment.

Ecological Function: A function that is the result of natural processes (e.g. physical and biological), which create habitat, conditions or resources (e.g. food, water) that local organisms have adapted to and come to rely on.  For example, flooding is a process that provides habitat for wetland dependent species.  Another example, certain plants are adapted to fire and require it in order to germinate or highly benefit from it.

Ecoregion: Land areas with fairly similar geology, plants and animals, and landscape characteristics that reflect a certain ecosystem type.

Evapotranspiration: The amount of water leaving to the atmosphere through both evaporation and transpiration (i.e. through plant leaves).

Fill Slope: The outer edge of a road that extends downhill of the road surface.

Flood Attenuation: When flood levels are lowered by water storage in wetlands, lakes or reservoirs to lessen or diminish their severity.

Floodplain: The flat area adjoining a river channel constructed by the river in the present climate, and overflowed at times of high river flow.

Fluvial Fish: Fish that rear in larger rivers and spawn in smaller river tributaries.

Fry: The early life stage of salmon and trout after the yolk sac is absorbed.

Gaging Station: A selected section of a stream channel equipped with a gage, recorder or other facilities for measuring stream discharge.

Geographic Information System (GIS): A computer system designed for storage, manipulation and presentation of geographical information such as topography, elevation, geology, etc.

Habitat: The place or type of site where a plant or animal naturally or normally lives and grows.

Hardness: A measure of the calcium and magnesium concentrations in water; used to select the appropriate criteria for heavy metals.

Hardwood: Non cone-bearing tree, always deciduous (i.e. loses its leaves every fall).  Examples include maple, oak and willow.

Hydric Soils: a soil that is saturated, flooded or ponded long enough during the growing season to develop anerobic (no oxygen) conditions in the upper part of the soil profile.

Hydrologic Cycle: The circulation of water around the earth, from ocean to atmosphere and back to the ocean again.

Hydrology: The study of surface and ground water movement from the atmosphere and through the soil.

Impairment: When violation of exceedence criteria (e.g. water quality criteria) or poor instream habitat conditions indicates that a beneficial use of surface water is harmed.

Impervious Surface: Surface (such as pavement) that does not allow, or greatly decreases, the amount of infiltration of precipitation into the ground.

Infiltration: The rate of water movement from the atmosphere into the soil.

Invertebrate: Animals with no vertebrate (i.e. backbone); they can be microscopic or visible to the human eye.  Examples include insects, worms, snails and freshwater mussels.

Juvenile: The early life stage of salmon or trout, usually the first and second years.

Large Woody Debris (LWD): Logs, stumps, or root wads in the stream channel, or nearby.  These function to create pools and cover for fish, and to trap and sort stream gravel.

Low Flows: The minimum rate of stream flow for a given period of time.

Mass Wasting: Downslope transport of soil and rocks.

Meandering: When a stream channel moves from side to side across its valley (e.g. snake like pattern.

Morphology: A branch of science dealing with the structure and form of objects.  Geomorphology as applied to stream channels refers to the nature of landforms and topographic features.

Oxbow Lake: A bow-shaped river bend that has been isolated from its former channel.

Peak Flow: The maximum instantaneous rate of flow during a storm or other period of time.

Precipitation: The liquid equivalent of rain, snow, sleet or hail.

Rain-on-Snow Event: When snowpacks are melted by warn rains, causing peak flow events.

Recruitment Potential for Large Woody Debris: The amount or size of large trees in a riparian area that could potentially fall in (i.e. be recruited) to the stream channel.  Mechanisms for recruitment include small landslides, bank undercutting, wind throw during storms, individual trees dying of age or disease and transport from upstream.

Resident Fish: Non-migratory fish that remain in the same stream network their entire lives.

Riparian Area: Area bordering streams and rivers.

Riparian zone: An administratively defined distance from the water’s edge that can include riparian plant communities.  Alternatively, an area surrounding a stream, in which ecosystem processes are within the influence of stream processes.

Riparian Vegetation: Vegetation growing on or near the banks of a stream or other body of water in soils that are wet during some portion of the growing season.  Includes areas in and near wetlands, floodplains, and valley bottoms.

Salmonid: Fish of the family Salmonidae, including salmon, trout, char, whitefish, ciscoes and grayling.  Generally the term refers to salmon, trout and char.

Sediment: Fragments of rock, soil and organic material transported and deposited into streambeds by wind, water or gravity.

Spawning: Term used to describe the reproduction of fish; involves females laying eggs in gravel or mud at the bottom of a lake or stream and male fertilizing eggs.

Species: A biological classification comprised of related organisms or populations potentially capable of interbreeding.  Species names and immediately preceded by genus names (e.g. Homo sapiens, where Homo is the genus name and sapiens is the species name; This is the scientific name for humans).

Splash Damming: Historical practice where a small dam was built across a stream to impound water and logs.  The dam was then removed (usually with explosives) to release the impounded logs and water, causing scouring of stream substrate downstream.

Stream Reach: A section of stream possessing similar physical features such as gradient, flow and confinement.

Substrate: Mineral or organic material that forms the bed of a stream.

Surface Runoff: Water that runs across the top of the land without infiltrating the soil.

Upland Vegetation: Vegetation typical for a given region, growing on drier upland soils.  The same plant species may grow in both riparian and upland zones.

Acronyms

ACE: Army Corps of Engineers

BLM: Bureau of Land Management

cfs: cubic feet per second

CHT: channel habitat type

dbh: diameter at breast height

ESA: Endangered Species Act

GIS: Geographic Information System

LWD: large woody debris

NTU: nephalometric turbidity unit

NWI: National Wetlands Inventory

ODA: Oregon Department of Agriculture

DEQ: (Oregon) Department of Environmental Quality

ODF: Oregon Department of Forestry

ODFW: Oregon Department of Fish and Wildlife

ONHP: Oregon Natural Heritage Program

OWEB: Oregon Watershed Enhancement Board

OWRD: Oregon Water Resources Department

SWCD: Soil and Water Conservation District

SSCGIS: State Service Center for GIS

USGS: U.S. Geological Survey
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Table 1-1

		Table 1-1.  Lower Coast Fork Willamette Sub-basin Watersheds

		Sixth Field		Area		Mean Elev.		Min Elev.		Max Elev.		Mean Annual Precip.

				sq. mi.		ft		ft		ft		in

		Gettings		16.7		1385		577		2881		49

		Hill		23.8		705		492		1768		44.5

		Camas Swale		43.4		719		495		2024		43

		Bear Creek		27.5		1093		492		3356		44.8

		Papenfus		13.6		643		433		2385		40

		Wild Hog		13.9		518		433		1220		40

		Total		138.9





Table 1-2

		Table 1-2 Elevation Distribution

		Elevation (feet above sea-level)		508 - 773		773 - 1088		1088 - 2166		2166 - 3366

		Percent Area of WS at Elevation		50%		25%		20%		5%





Table 1-3

		Table 1-3 Significant Geographic Formations

				Elevation (ft)

		Sellers Butte		1,086

		Short Mountain		1,147

		Mount Pisgah		1,528

		Spencers Butte		2,065

		Cougar Mountain		2,422

		Prune Hill		2,690

		Bear Mountain		3,698





Table 1-4

		Table 1-4 Ownership

		Sixth Field				Area		Private Industrial		BLM		Mt Pisgah		Short Mtn		Spencers Butte		Govt non-BLM		Private

						acre		acre		acre		acre		acre		acre		acre		acre

		Wild Hog				8,896		0		0		0		0		0		277		8,619

		Papenfus				8,704		1,146		104		1,246		0		0		0		6,208

		Hill				15,232		1,193		674		0		164		0		0		13,201

		Camas Swale				27,776		2,890		1,615		0		691		127		104		22,349

		Bear Creek				17,600		5,913		2,411		0		0		0		0		9,276

		Gettings				10,688		5,152		116		0		0		0		0		5,420

		Total				88,896		16,294		4,920		1,246		855		127		381		65,073

								18.33%		5.53%		1.40%		0.96%		0.14%		0.43%		73.20%		100.00%

		Ownership

		Sixth Field				Area		Private Industrial		BLM		Mt Pisgah		Short Mtn		Spencers Butte		Govt non-BLM		Private

						acre		%		%		%		%		%		%		%

		Wild Hog				8896		0.0		0.0		0.0		0.0		0.0		3.1		96.9

		Papenfus				8704		13.2		1.2		14.3		0.0		0.0		0.0		71.3

		Hill				15232		7.8		4.4		0.0		1.1		0.0		0.0		86.7

		Camas Swale				27776		10.4		5.8		0.0		2.5		0.5		0.4		80.5

		Bear Creek				17600		33.6		13.7		0.0		0.0		0.0		0.0		52.7

		Gettings				10688		48.2		1.1		0.0		0.0		0.0		0.0		50.7

		Total				88896





Table 3-1

		

		Table 3-1.  Dominant peak flow processes in the assessment area

		Watershed Name		Watershed Area		Rain Dominant				Rain-On-Snow Dominant

				sq. mi.		sq. mi.		%		sq. mi.		%

		Gettings Creek		16.74		9.14		55%		7.60		45%

		Hill Creek		23.80		23.54		99%		0.26		1%

		Camas Swale		43.40		43.17		99%		0.23		1%

		Bear Creek		27.50		17.94		65%		9.56		35%

		Papenfus Creek		13.60		13.16		97%		0.44		3%

		Wild Hog Creek		13.91		13.91		100%		0.00		0%





Table 3-2

		Table 3-2.  Land Use

		Watershed		Ag/Rural Residential		Forestry		Urban		Other		Total				ag&ur		for		conn		ag/for		for/ag				conn rtg

				mi2		mi2		mi2		mi2		mi2		%

		Gettings		4.66		12.00		0.00		0.07		16.74		12.04%		7.14%		17.60%		12.04%		0.41		2.47		6		3

		Hill Creek		11.02		10.67		1.32		0.82		23.83		17.15%		18.89%		15.65%		17.15%		1.21		0.83		4		4

		Camas Swale		22.18		19.45		0.74		0.99		43.36		31.20%		35.09%		28.52%		31.20%		1.23		0.81		3		6

		Bear Creek		9.11		18.35		0.00		0.05		27.51		19.80%		13.95%		26.91%		19.80%		0.52		1.93		5		5

		Papenfus		7.47		3.90		0.18		2.09		13.64		9.81%		11.72%		5.72%		9.81%		2.05		0.49		2		1

		Wild Hog		7.71		3.82		0.92		1.45		13.90		10.00%		13.21%		5.60%		10.00%		2.36		0.42		1		2

		Total		62.15		68.20		3.17		5.47		138.99

		%		44.72%		49.07%		2.28%		3.93%

		Camas Swale		27.86%		71.71%		0.00%		0.43%				1

		Bear Creek		46.24%		44.78%		5.55%		3.43%				2

		Hill Creek		51.15%		44.85%		1.72%		2.28%				3

		Gettings		33.12%		66.71%		0.00%		0.18%				4

		Wild Hog		54.79%		28.58%		1.33%		15.30%				5

		Papenfus		55.43%		27.46%		6.64%		10.46%				6





Table 3-3

		Table 3-3     Forestry-Related Impacts During Rain-on-Snow Events

		Watershed		% of watershed in ROS Zone		Historic Crown Closure in ROS		% of ROS with < 30% current Crown Closure		Threshold value where % ROS with < 30% crown closure may increase peak flow		Risk of Peak Flow Impacts from Forest Land Use

		All Lower		13		NA		NA		NA		Low

		Bear Creek		34.76		> 30%		28.87%		80%		Low

		Gettings Creek		45.4		> 30%		26.32%		70%		Low





Table 3-4

		Table 3.4  Road Summary

				Forest		AG		Urban		Rural Resid		Total

		Road miles		344		198		28		121		691

		Road Area sq. mi.		73		48		3		15		139

		Length as  % of Total		50		29		4		18		100

		Area  %		52		35		2		11		100





Table 3-5

		Table 3-5.  Potential Road Effects on Peak Flows

		Percent Roaded Area in forest or Ag/Rural Land Use		Potential Risk of Peak Flow Enhancement				Road Density in Urban and Rural Res. Land Use		Total Impervious Area Associated with Urban & Rural Res. Road Density		Potential Risk of Peak Flow Enhancement

		<4%		Low				<4.2 mi/mi^2		<5%		Low

		4-8%		Moderate				4.2-5.5 mi/mi^2		5-10%		Moderate

		>8%		High				>5.5 mi/mi^2		>10%		High





Table 3-6

		Table 3-6  Roaded area and risk of peak flow impacts.

		Watershed		Percent Forest Area in Roads		Risk of Impacts from Forest Roads		Percent Ag Area in Roads		Risk of Impacts from Ag Roads		Urban Road Density		Risk of Impacts From Urban Roads		Rural Res. Road Density		Risk of Impacts from Rural Res. Roads

		LCFW		2.22		Low		2.71		Low		8.82		moderate		8.1		High





Chart fig. 1

		Goshen						Saginaw						Goshen

		Water Year		Stream flow (cfs)		annl mean		Water Year		Stream flow (cfs)

		1951		24000		2098		1924		13800

		1952		14600		1388		1925		28000

		1953		17800		2511		1926		24100

		1954		17000		1317		1927		32500

		1955		9440		2306		1928		13800

		1956		25400		2031		1929		15100

		1957		13600		1530		1930		16700

		1958		20000		1532		1931		17000

		1959		14100		1168		1932		21100

		1960		11900		1813		1933		26100

		1961		26700		2006		1934		12400

		1962		20300		1406		1935		15600

		1963		16400		1589		1936		22300

		1964		23700		2196		1937		21900

		1965		32100		1188		1938		22300

		1966		19500		1540		1939		15000

		1967		8670		1079		1940		11200

		1968		8050		1459		1941		40800

		1969		12000		1535		1942		29100

		1970		17000		1607		1943		30600

		1971		18600		2149		1944		14600

		1972		17100		1873		1945		12100

		1973		6510		1661		1946		32900

		1974		20400		1843		1947		17500

		1975		12400		1882		1948		28100

		1976		19100		1203		1949		27200

		1977		3630		1195		1950		13600

		1978		11700		1055		1951		18400

		1979		11500		1438

		1980		11400		1385

		1981		18700		1572

		1982		31000		1829

		1983		14400		1910

		1984		17000		2044

		1985		16200		1004

		1986		19400

		1987		9350

		1988		12800		1346

		1989		15600		1181

		1990		8630		1225

		1991		12500

		1992		7820

		1993		9510		1460

		1994		4140		871

		1995		16400		1782

		1996		11100		2780

		1997		33400		1390

		1998		9230		1873

		1999		15000		1681

		2000		15300		1321

		2001		3840		916

		2002		9680		936

		n=52		795600		76104		n=48

		avg=		15300		1585.5

		Goshen
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		1909		44,900		2064

		1910		58,500		1459

		1911		38,100

		1912		35,400

		n=7		298,400		8704		n=5

		avg=		42,629		1423.7

		%change		64.11%		-11.36%

				42.91%
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		Table 3.7  Summary flow statistics for the CFW River near Goshen (14157500)

		Period		Mean Annual Flow(cfs)		Mean annual Peak Flow (cfs)		Mean Summer Flow (cfs)		Seasonal Flow Range (ratio)		Bankfull Flow (cfs)		Time Above Bankfull (days/year)

		Pre-dam 1906-1911		1,355		20,810		71		15.4		17,140		1.4				1550		109

		Post-dam 1951-2002		1,622		13,110		414		8.1		-		0.32				2304		133

		Dimensionless Ratio of Post-dam to Pre-dam Statistics																1327		136

		Change		1.20		0.63		5.83		0.53		-		0.22				2064		90.6

																		1459		49.7

																		1740.8		51.2

																				94.9





Table 4-1

		Table 3-8 Permitted Water Usage

				Irrigation		Fish/wild		Agriculture		Industrial		Municipal		Domestic		Recreation		Misc.

		Cubic Feet per Second		90.19		0.6		3.31		43.41		31.7		1.04		0.25		0.7		171.2

		Acre-Feet		316.84		0		0		0		0		0		0		0		316.84

				52.68%		0.35%		1.93%		25.36%		18.52%		0.61%		0.15%		0.41%		100.00%

		Table 3-8 Permitted Water Usage

				Cubic Feet per Second		Acre-Feet		Percent Usage

		Irrigation		90.19		316.84		52.68%

		Fish/wild		0.6		0		0.35%

		Agriculture		3.31		0		1.93%

		Industrial		43.41		0		25.36%

		Municipal		31.7		0		18.52%

		Domestic		1.04		0		0.61%

		Recreation		0.25		0		0.15%

		Misc.		0.7		0		0.41%

				171.2		316.84		100.00%
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Table 4-2

		

		Water		Date		Gage		Stream-				Water		Date		Gage		Stream-

		Year				Height		flow				Year				Height		flow

						(feet)		(cfs)								(feet)		(cfs)

		1906		28-May-06		11		18,300				1973		Dec. 19, 1972		8.57		65,106

		1907		Jan. 04, 1907		19.3		57,100				1974		Jan. 15, 1974		14.93		204,006

		1908		Dec. 25, 1907		17.6		46,100				1975		Mar. 19, 1975		11.86		124,006

		1909		Jan. 15, 1909		17.4		44,900				1976		Jan. 08, 1976		14.42		191,006

		1910		Nov. 22, 1909		19.5		58,500				1977		17-May-77		6.33		36,306

		1911		Nov. 28, 1910		16.2		38,100				1978		Dec. 15, 1977		11.46		117,006

		1912		Jan. 12, 1912		15.7		35,400				1979		Feb. 07, 1979		11.49		115,006

		1951		Oct. 29, 1950		16		240,006				1980		Jan. 13, 1980		11.36		114,006

		1952		Nov. 30, 1951		12.57		146,006				1981		Dec. 04, 1980		14.33		187,006

		1953		Jan. 18, 1953		13.85		178,006				1982		Dec. 06, 1981		16.85		310,006

		1954		Nov. 23, 1953		13.55		170,006				1983		Feb. 18, 1983		12.78		144,006

		1955		Dec. 31, 1954		10.17		94,406				1984		Feb. 13, 1984		13.78		170,006

		1956		Dec. 26, 1955		16.44		254,006				1985		Nov. 30, 1984		13.49		162,006

		1957		Feb. 26, 1957		12.23		136,006				1986		Feb. 22, 1986		14.52		194,006

		1958		Feb. 16, 1958		14.68		200,006				1987		Nov. 28, 1986		10.26		93,506

		1959		Jan. 27, 1959		12.44		141,006				1988		Jan. 15, 1988		12.07		128,006

		1960		Feb. 08, 1960		11.52		119,006				1989		Jan. 10, 1989		13.25		156,006

		1961		Feb. 10, 1961		16.84		267,006				1990		Jan. 08, 1990		9.83		86,306

		1962		Nov. 23, 1961		14.76		203,006				1991		18-May-91		11.94		125,006

		1963		7-May-63		13.37		164,006				1992		Nov. 27, 1991		9.31		78,206

		1964		Jan. 20, 1964		15.7		237,006				1993		Jan. 20, 1993		10.35		95,106

		1965		Dec. 24, 1964		17.11		321,006				1994		Dec. 09, 1993		6.61		41,406

		1966		Jan. 04, 1966		14.61		195,006				1995		Jan. 14, 1995		13.58		164,006

		1967		Dec. 04, 1966		10.07		86,706				1996		Jan. 25, 1996		11.23		111,006

		1968		Jan. 17, 1968		9.73		80,506				1997		Nov. 19, 1996		17.17		334,006

		1969		Jan. 13, 1969		11.69		120,006				1998		29-May-98		10.19		92,306

		1970		Dec. 21, 1969		13.72		170,006				1999		Dec. 28, 1998		13.02		150,006

		1971		Jan. 20, 1971		14.29		186,006				2000		Jan. 11, 2000		13.13		153,006

		1972		Jan. 21, 1972		14.32		171,006				2001		Dec. 24, 2000		6.22		38,406

												2002		Dec. 14, 2001		10.45		96,806





Table 5-1

		Table 4-1   Channel Habitat Types

		Code		Channel Habitat Type		Gradient		Channel Confinement		Stream Size		Sensitivity

		FP1		Low gradient large floodplain		<1%		Unconfined		Large		High

		FP2		Low gradient medium floodplain		<2%		Unconfined		Medium to Large		High

		FP3		Low gradient small floodplain		<2%		Unconfined		Small to Medium		High

		AF		Alluvial Fan		1-5%		Variable		Small to Medium		High

		LM		Low Gradient Moderately Confined		<2%		Moderately Confined		Variable		High

		MM		Moderate Gradient Moderately Confined		2-4%		Moderately Confined		Variable		High

		MC		Moderate Gradient Confined		2-4%		Confined		Variable		Medium

		MV		Moderately Steep Narrow Valley		3-10%		Confined		Small to Medium		Medium

		SV		Steep Narrow Valley		8-16%		Confined		Small		Low

		VH		Very Steep Headwater		>16%		Confined		Small		Low





Table 6-1

		Table 4-2 Impacts of Land Use Activities on Stream Channel Habitat

		Impervious surfaces or compacted soils reduce the amount of water that can soak into the ground causing increase in overland flow. (Source: urban areas and agricultural lands with compacted soil)		®		Peak stream flows become higher						®		Widening and deepening of channel downstream

						®

		Stream Channelization to prevent flooding of agricultural lands and urban areas.		®		Increases velocity of water								Fills in pools and decreases complexity of stream bottom

												®

		Sediment washing off land. (Sources: road/ditch grading, construction sites, fallow fields during rainy season)				Increase sediment delivery to streams

				®								®		Reduces channel complexity, formation of pools, trapping of gravel

		Removal of large woody debris (LWD) and beaver dams (Done in rural, agricultural and urban areas to prevent flooding)				Loss of LWD from stream

				®





Table 7-1

		Table 5-1 Historic Vegetation in the Coast Fork Watershed

		*Historic Vegetation		Associated Plant Species		Ecological Functions

		Closed Forest Upland		Dense stands of Douglas fir, chinquapin, western hemlock, bigleaf maple, grand fir, red cedar, yew, ash, red alder, dogwood (understory: vine maple, hazel, red huckleberry, Oregon grape).  Riparian zone trees were contiguous with upland forests.		** Large woody debris (LWD)   ** Shade                               ** Habitat for animals, birds,              amphibians, insects and   other invertebrates adapted to closed canopy forests.         ** Bank stability

		Closed Forest Bottomland		Dense ash swamps and swales, red & white alder, willow, bigleaf maple, white oak, black cottonwood.  Trees sometimes extended for hundreds of feet away from the stream edge.		** Same as for closed forest upland                                  ** Predominance of Hardwoods is important habitat for some species

		Woodland		Widely spaced Douglas fir, white oak, black oak (very brushy understory: vine maple, hazel, briars, bracken fern).  Riparian zone trees were contiguous with woodland and upland forests.		**Some LWD and shade        ** Habitat for animals, birds, amphibians, insects and other invertebrates adapted to woodlands                           ** Bank stability

		Shrubland		Vine maple, red alder, willow, hazel, salmonberry.		** Shade for small streams     ** Bank stability                    ** Habitat for birds, animals and other wildlife

		Prairie		Wet and dry prairie containing many species of native grasses and wild flowers, scattered ash in wet prairie, vernal pools.		** Same as for shrubland       ** Some plants and animals were particularly dependent on prairie habitat

		Savanna		Widely spaced trees, either ash, Douglas fir, white oak, black oak, Ponderosa pine or some combination (understory: grasses and wildflowers).		** Same as for prairie             ** Some plants and animals were particularly dependent on savanna habitat

		Emergent Wetland		Pond lily, skunk cabbage, wapato & other marsh species.		** Habitat for wetland animals, birds, amphibians, insects and other invertebrates                       ** Filters sediment from water

		*From :Christy et al. 1998





Table 7-2

		Table 6-1 Acreage of MWI Mapped Wetlands

		Wetland Type		Number of sites		Total Acres

		Forested		96		1083

		Scrub-shrub		71		400

		Emergent		185		651

		Watershed Total		352		2134





Table 9-1

		Table 7-1 Slope Failure Potential

		Slope Failure Potential		Acres		Percent of Watershed

		Moderate		10,512		11.80%

		High		175		0.20%

		source: ODF 2000





List of Charts

		Table 7-2 Road Connectivity to Streams

		Sub-basin		Miles of Road within 200' of a Stream		Total Road Miles		Percent of Roads within 200' of a Stream

		Gettings Creek		26.60		82.23		32%

		Hill Creek		31.50		142.40		22%

		Camas Swale		37.90		217.70		17%

		Bear Creek		22.30		89.70		25%

		Papenfus Creek		9.70		69.10		14%

		Wild Hog Creek		6.70		88.10		8%
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				Type of Modification		Location (river mile)		Year Constructed		Length (ft)

		Seavey Bridge		Revetment		3.8		1950		765

		Goshen		Revetment		4.2		1946		1030
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		Harrold		Revetment		11

		Lower Benter		Revetment		11

		Benter		Revetment		11

		Rineheart		Revetment		12

		Evans		Revetment		1.6		1949		1225

		Hill Creek Diversion

		Creswell Ponds

		Creswell Treatment Ponds

		Push Up Dam

		Dam Blockage Hill Creek
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Table 1-1

		Table 1-1.  Lower Coast Fork Willamette Sub-basin Watersheds

		Sixth Field		Area		Mean Elev.		Min Elev.		Max Elev.		Mean Annual Precip.

				sq. mi.		ft		ft		ft		in

		Gettings		16.7		1385		577		2881		49

		Hill		23.8		705		492		1768		44.5

		Camas Swale		43.4		719		495		2024		43

		Bear Creek		27.5		1093		492		3356		44.8

		Papenfus		13.6		643		433		2385		40

		Wild Hog		13.9		518		433		1220		40

		Total		138.9





Table 1-2

		Table 1-2 Elevation Distribution

		Elevation (feet above sea-level)		508 - 773		773 - 1088		1088 - 2166		2166 - 3366

		Percent Area of WS at Elevation		50%		25%		20%		5%





Table 1-3

		Table 1-3 Significant Geographic Formations

				Elevation (ft)

		Sellers Butte		1,086

		Short Mountain		1,147

		Mount Pisgah		1,528

		Spencers Butte		2,065

		Cougar Mountain		2,422

		Prune Hill		2,690

		Bear Mountain		3,698





Table 1-4

		Table 1-4 Ownership

		Sixth Field				Area		Private Industrial		BLM		Mt Pisgah		Short Mtn		Spencers Butte		Govt non-BLM		Private

						acre		acre		acre		acre		acre		acre		acre		acre

		Wild Hog				8,896		0		0		0		0		0		277		8,619

		Papenfus				8,704		1,146		104		1,246		0		0		0		6,208

		Hill				15,232		1,193		674		0		164		0		0		13,201

		Camas Swale				27,776		2,890		1,615		0		691		127		104		22,349

		Bear Creek				17,600		5,913		2,411		0		0		0		0		9,276

		Gettings				10,688		5,152		116		0		0		0		0		5,420

		Total				88,896		16,294		4,920		1,246		855		127		381		65,073

								18.33%		5.53%		1.40%		0.96%		0.14%		0.43%		73.20%		100.00%

		Ownership

		Sixth Field				Area		Private Industrial		BLM		Mt Pisgah		Short Mtn		Spencers Butte		Govt non-BLM		Private

						acre		%		%		%		%		%		%		%

		Wild Hog				8896		0.0		0.0		0.0		0.0		0.0		3.1		96.9

		Papenfus				8704		13.2		1.2		14.3		0.0		0.0		0.0		71.3

		Hill				15232		7.8		4.4		0.0		1.1		0.0		0.0		86.7

		Camas Swale				27776		10.4		5.8		0.0		2.5		0.5		0.4		80.5

		Bear Creek				17600		33.6		13.7		0.0		0.0		0.0		0.0		52.7

		Gettings				10688		48.2		1.1		0.0		0.0		0.0		0.0		50.7

		Total				88896





Table 3-1

		

		Table 3-1.  Dominant peak flow processes in the assessment area

		Watershed Name		Watershed Area		Rain Dominant				Rain-On-Snow Dominant

				sq. mi.		sq. mi.		%		sq. mi.		%

		Gettings Creek		16.74		9.14		55%		7.60		45%

		Hill Creek		23.80		23.54		99%		0.26		1%

		Camas Swale		43.40		43.17		99%		0.23		1%

		Bear Creek		27.50		17.94		65%		9.56		35%

		Papenfus Creek		13.60		13.16		97%		0.44		3%

		Wild Hog Creek		13.91		13.91		100%		0.00		0%





Table 3-2

		Table 3-2.  Land Use

		Watershed		Ag/Rural Residential		Forestry		Urban		Other		Total				ag&ur		for		conn		ag/for		for/ag				conn rtg

				mi2		mi2		mi2		mi2		mi2		%

		Gettings		4.66		12.00		0.00		0.07		16.74		12.04%		7.14%		17.60%		12.04%		0.41		2.47		6		3

		Hill Creek		11.02		10.67		1.32		0.82		23.83		17.15%		18.89%		15.65%		17.15%		1.21		0.83		4		4

		Camas Swale		22.18		19.45		0.74		0.99		43.36		31.20%		35.09%		28.52%		31.20%		1.23		0.81		3		6

		Bear Creek		9.11		18.35		0.00		0.05		27.51		19.80%		13.95%		26.91%		19.80%		0.52		1.93		5		5

		Papenfus		7.47		3.90		0.18		2.09		13.64		9.81%		11.72%		5.72%		9.81%		2.05		0.49		2		1

		Wild Hog		7.71		3.82		0.92		1.45		13.90		10.00%		13.21%		5.60%		10.00%		2.36		0.42		1		2

		Total		62.15		68.20		3.17		5.47		138.99

		%		44.72%		49.07%		2.28%		3.93%

		Camas Swale		27.86%		71.71%		0.00%		0.43%				1

		Bear Creek		46.24%		44.78%		5.55%		3.43%				2

		Hill Creek		51.15%		44.85%		1.72%		2.28%				3

		Gettings		33.12%		66.71%		0.00%		0.18%				4

		Wild Hog		54.79%		28.58%		1.33%		15.30%				5

		Papenfus		55.43%		27.46%		6.64%		10.46%				6





Table 3-3

		Table 3-3     Forestry-Related Impacts During Rain-on-Snow Events

		Watershed		% of watershed in ROS Zone		Historic Crown Closure in ROS		% of ROS with < 30% current Crown Closure		Threshold value where % ROS with < 30% crown closure may increase peak flow		Risk of Peak Flow Impacts from Forest Land Use

		All Lower		13		NA		NA		NA		Low

		Bear Creek		34.76		> 30%		28.87%		80%		Low

		Gettings Creek		45.4		> 30%		26.32%		70%		Low





Table 3-4

		Table 3.4  Road Summary

				Forest		AG		Urban		Rural Resid		Total

		Road miles		344		198		28		121		691

		Road Area sq. mi.		73		48		3		15		139

		Length as  % of Total		50		29		4		18		100

		Area  %		52		35		2		11		100





Table 3-5

		Table 3-5.  Potential Road Effects on Peak Flows

		Percent Roaded Area in forest or Ag/Rural Land Use		Potential Risk of Peak Flow Enhancement				Road Density in Urban and Rural Res. Land Use		Total Impervious Area Associated with Urban & Rural Res. Road Density		Potential Risk of Peak Flow Enhancement

		<4%		Low				<4.2 mi/mi^2		<5%		Low

		4-8%		Moderate				4.2-5.5 mi/mi^2		5-10%		Moderate

		>8%		High				>5.5 mi/mi^2		>10%		High





Table 3-6

		Table 3-6  Roaded area and risk of peak flow impacts.

		Watershed		Percent Forest Area in Roads		Risk of Impacts from Forest Roads		Percent Ag Area in Roads		Risk of Impacts from Ag Roads		Urban Road Density		Risk of Impacts From Urban Roads		Rural Res. Road Density		Risk of Impacts from Rural Res. Roads

		LCFW		2.22		Low		2.71		Low		8.82		moderate		8.1		High
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Table 4-1

		Table 3.7  Summary flow statistics for the CFW River near Goshen (14157500)

		Period		Mean Annual Flow(cfs)		Mean annual Peak Flow (cfs)		Mean Summer Flow (cfs)		Seasonal Flow Range (ratio)		Bankfull Flow (cfs)		Time Above Bankfull (days/year)

		Pre-dam 1906-1911		1,355		20,810		71		15.4		17,140		1.4				1550		109

		Post-dam 1951-2002		1,622		13,110		414		8.1		-		0.32				2304		133

		Dimensionless Ratio of Post-dam to Pre-dam Statistics																1327		136

		Change		1.20		0.63		5.83		0.53		-		0.22				2064		90.6

																		1459		49.7

																		1740.8		51.2

																				94.9





Table 4-2

		Table 3-8 Permitted Water Usage

				Irrigation		Fish/wild		Agriculture		Industrial		Municipal		Domestic		Recreation		Misc.

		Cubic Feet per Second		90.19		0.6		3.31		43.41		31.7		1.04		0.25		0.7		171.2

		Acre-Feet		316.84		0		0		0		0		0		0		0		316.84

				52.68%		0.35%		1.93%		25.36%		18.52%		0.61%		0.15%		0.41%		100.00%

		Table 3-8 Permitted Water Usage

				Cubic Feet per Second		Acre-Feet		Percent Usage

		Irrigation		90.19		316.84		52.68%

		Fish/wild		0.6		0		0.35%

		Agriculture		3.31		0		1.93%

		Industrial		43.41		0		25.36%

		Municipal		31.7		0		18.52%

		Domestic		1.04		0		0.61%

		Recreation		0.25		0		0.15%

		Misc.		0.7		0		0.41%

				171.2		316.84		100.00%
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Permitted Water Usage by Types of Use



Table 5-1

		

		Water		Date		Gage		Stream-				Water		Date		Gage		Stream-

		Year				Height		flow				Year				Height		flow

						(feet)		(cfs)								(feet)		(cfs)

		1906		28-May-06		11		18,300				1973		Dec. 19, 1972		8.57		65,106

		1907		Jan. 04, 1907		19.3		57,100				1974		Jan. 15, 1974		14.93		204,006

		1908		Dec. 25, 1907		17.6		46,100				1975		Mar. 19, 1975		11.86		124,006

		1909		Jan. 15, 1909		17.4		44,900				1976		Jan. 08, 1976		14.42		191,006

		1910		Nov. 22, 1909		19.5		58,500				1977		17-May-77		6.33		36,306

		1911		Nov. 28, 1910		16.2		38,100				1978		Dec. 15, 1977		11.46		117,006

		1912		Jan. 12, 1912		15.7		35,400				1979		Feb. 07, 1979		11.49		115,006

		1951		Oct. 29, 1950		16		240,006				1980		Jan. 13, 1980		11.36		114,006

		1952		Nov. 30, 1951		12.57		146,006				1981		Dec. 04, 1980		14.33		187,006

		1953		Jan. 18, 1953		13.85		178,006				1982		Dec. 06, 1981		16.85		310,006

		1954		Nov. 23, 1953		13.55		170,006				1983		Feb. 18, 1983		12.78		144,006

		1955		Dec. 31, 1954		10.17		94,406				1984		Feb. 13, 1984		13.78		170,006

		1956		Dec. 26, 1955		16.44		254,006				1985		Nov. 30, 1984		13.49		162,006

		1957		Feb. 26, 1957		12.23		136,006				1986		Feb. 22, 1986		14.52		194,006

		1958		Feb. 16, 1958		14.68		200,006				1987		Nov. 28, 1986		10.26		93,506

		1959		Jan. 27, 1959		12.44		141,006				1988		Jan. 15, 1988		12.07		128,006

		1960		Feb. 08, 1960		11.52		119,006				1989		Jan. 10, 1989		13.25		156,006

		1961		Feb. 10, 1961		16.84		267,006				1990		Jan. 08, 1990		9.83		86,306

		1962		Nov. 23, 1961		14.76		203,006				1991		18-May-91		11.94		125,006

		1963		7-May-63		13.37		164,006				1992		Nov. 27, 1991		9.31		78,206

		1964		Jan. 20, 1964		15.7		237,006				1993		Jan. 20, 1993		10.35		95,106

		1965		Dec. 24, 1964		17.11		321,006				1994		Dec. 09, 1993		6.61		41,406

		1966		Jan. 04, 1966		14.61		195,006				1995		Jan. 14, 1995		13.58		164,006

		1967		Dec. 04, 1966		10.07		86,706				1996		Jan. 25, 1996		11.23		111,006

		1968		Jan. 17, 1968		9.73		80,506				1997		Nov. 19, 1996		17.17		334,006

		1969		Jan. 13, 1969		11.69		120,006				1998		29-May-98		10.19		92,306

		1970		Dec. 21, 1969		13.72		170,006				1999		Dec. 28, 1998		13.02		150,006

		1971		Jan. 20, 1971		14.29		186,006				2000		Jan. 11, 2000		13.13		153,006

		1972		Jan. 21, 1972		14.32		171,006				2001		Dec. 24, 2000		6.22		38,406

												2002		Dec. 14, 2001		10.45		96,806





Table 6-1

		Table 4-1   Channel Habitat Types

		Code		Channel Habitat Type		Gradient		Channel Confinement		Stream Size		Sensitivity

		FP1		Low gradient large floodplain		<1%		Unconfined		Large		High

		FP2		Low gradient medium floodplain		<2%		Unconfined		Medium to Large		High

		FP3		Low gradient small floodplain		<2%		Unconfined		Small to Medium		High

		AF		Alluvial Fan		1-5%		Variable		Small to Medium		High

		LM		Low Gradient Moderately Confined		<2%		Moderately Confined		Variable		High

		MM		Moderate Gradient Moderately Confined		2-4%		Moderately Confined		Variable		High

		MC		Moderate Gradient Confined		2-4%		Confined		Variable		Medium

		MV		Moderately Steep Narrow Valley		3-10%		Confined		Small to Medium		Medium

		SV		Steep Narrow Valley		8-16%		Confined		Small		Low

		VH		Very Steep Headwater		>16%		Confined		Small		Low





Table 7-1

		Table 4-2 Impacts of Land Use Activities on Stream Channel Habitat

		Impervious surfaces or compacted soils reduce the amount of water that can soak into the ground causing increase in overland flow. (Source: urban areas and agricultural lands with compacted soil)		®		Peak stream flows become higher						®		Widening and deepening of channel downstream

						®

		Stream Channelization to prevent flooding of agricultural lands and urban areas.		®		Increases velocity of water								Fills in pools and decreases complexity of stream bottom

												®

		Sediment washing off land. (Sources: road/ditch grading, construction sites, fallow fields during rainy season)				Increase sediment delivery to streams

				®								®		Reduces channel complexity, formation of pools, trapping of gravel

		Removal of large woody debris (LWD) and beaver dams (Done in rural, agricultural and urban areas to prevent flooding)				Loss of LWD from stream

				®





Table 7-2

		Table 5-1 Historic Vegetation in the Coast Fork Watershed

		*Historic Vegetation		Associated Plant Species		Ecological Functions

		Closed Forest Upland		Dense stands of Douglas fir, chinquapin, western hemlock, bigleaf maple, grand fir, red cedar, yew, ash, red alder, dogwood (understory: vine maple, hazel, red huckleberry, Oregon grape).  Riparian zone trees were contiguous with upland forests.		** Large woody debris (LWD)   ** Shade                               ** Habitat for animals, birds,              amphibians, insects and   other invertebrates adapted to closed canopy forests.         ** Bank stability

		Closed Forest Bottomland		Dense ash swamps and swales, red & white alder, willow, bigleaf maple, white oak, black cottonwood.  Trees sometimes extended for hundreds of feet away from the stream edge.		** Same as for closed forest upland                                  ** Predominance of Hardwoods is important habitat for some species

		Woodland		Widely spaced Douglas fir, white oak, black oak (very brushy understory: vine maple, hazel, briars, bracken fern).  Riparian zone trees were contiguous with woodland and upland forests.		**Some LWD and shade        ** Habitat for animals, birds, amphibians, insects and other invertebrates adapted to woodlands                           ** Bank stability

		Shrubland		Vine maple, red alder, willow, hazel, salmonberry.		** Shade for small streams     ** Bank stability                    ** Habitat for birds, animals and other wildlife

		Prairie		Wet and dry prairie containing many species of native grasses and wild flowers, scattered ash in wet prairie, vernal pools.		** Same as for shrubland       ** Some plants and animals were particularly dependent on prairie habitat

		Savanna		Widely spaced trees, either ash, Douglas fir, white oak, black oak, Ponderosa pine or some combination (understory: grasses and wildflowers).		** Same as for prairie             ** Some plants and animals were particularly dependent on savanna habitat

		Emergent Wetland		Pond lily, skunk cabbage, wapato & other marsh species.		** Habitat for wetland animals, birds, amphibians, insects and other invertebrates                       ** Filters sediment from water

		*From :Christy et al. 1998





Table 9-1

		Table 6-1 Acreage of MWI Mapped Wetlands

		Wetland Type		Number of sites		Total Acres

		Forested		96		1083

		Scrub-shrub		71		400

		Emergent		185		651

		Watershed Total		352		2134
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		Hill Creek Diversion
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Table 1-1

		Table 1-1.  Lower Coast Fork Willamette Sub-basin Watersheds

		Sixth Field		Area		Mean Elev.		Min Elev.		Max Elev.		Mean Annual Precip.

				sq. mi.		ft		ft		ft		in

		Gettings		16.7		1385		577		2881		49

		Hill		23.8		705		492		1768		44.5

		Camas Swale		43.4		719		495		2024		43

		Bear Creek		27.5		1093		492		3356		44.8

		Papenfus		13.6		643		433		2385		40

		Wild Hog		13.9		518		433		1220		40

		Total		138.9





Table 1-2

		Table 1-2 Elevation Distribution

		Elevation (feet above sea-level)		508 - 773		773 - 1088		1088 - 2166		2166 - 3366

		Percent Area of WS at Elevation		50%		25%		20%		5%





Table 1-3

		Table 1-3 Significant Geographic Formations

				Elevation (ft)

		Sellers Butte		1,086

		Short Mountain		1,147

		Mount Pisgah		1,528

		Spencers Butte		2,065

		Cougar Mountain		2,422

		Prune Hill		2,690

		Bear Mountain		3,698





Table 1-4

		Table 1-4 Ownership

		Sixth Field				Area		Private Industrial		BLM		Mt Pisgah		Short Mtn		Spencers Butte		Govt non-BLM		Private

						acre		acre		acre		acre		acre		acre		acre		acre

		Wild Hog				8,896		0		0		0		0		0		277		8,619

		Papenfus				8,704		1,146		104		1,246		0		0		0		6,208

		Hill				15,232		1,193		674		0		164		0		0		13,201

		Camas Swale				27,776		2,890		1,615		0		691		127		104		22,349

		Bear Creek				17,600		5,913		2,411		0		0		0		0		9,276

		Gettings				10,688		5,152		116		0		0		0		0		5,420

		Total				88,896		16,294		4,920		1,246		855		127		381		65,073

								18.33%		5.53%		1.40%		0.96%		0.14%		0.43%		73.20%		100.00%

		Ownership

		Sixth Field				Area		Private Industrial		BLM		Mt Pisgah		Short Mtn		Spencers Butte		Govt non-BLM		Private

						acre		%		%		%		%		%		%		%

		Wild Hog				8896		0.0		0.0		0.0		0.0		0.0		3.1		96.9

		Papenfus				8704		13.2		1.2		14.3		0.0		0.0		0.0		71.3

		Hill				15232		7.8		4.4		0.0		1.1		0.0		0.0		86.7

		Camas Swale				27776		10.4		5.8		0.0		2.5		0.5		0.4		80.5

		Bear Creek				17600		33.6		13.7		0.0		0.0		0.0		0.0		52.7

		Gettings				10688		48.2		1.1		0.0		0.0		0.0		0.0		50.7

		Total				88896





Table 3-1

		

		Table 3-1.  Dominant peak flow processes in the assessment area

		Watershed Name		Watershed Area		Rain Dominant				Rain-On-Snow Dominant

				sq. mi.		sq. mi.		%		sq. mi.		%

		Gettings Creek		16.74		9.14		55%		7.60		45%

		Hill Creek		23.80		23.54		99%		0.26		1%

		Camas Swale		43.40		43.17		99%		0.23		1%

		Bear Creek		27.50		17.94		65%		9.56		35%

		Papenfus Creek		13.60		13.16		97%		0.44		3%

		Wild Hog Creek		13.91		13.91		100%		0.00		0%





Table 3-2

		Table 3-2.  Land Use

		Watershed		Ag/Rural Residential		Forestry		Urban		Other		Total				ag&ur		for		conn		ag/for		for/ag				conn rtg

				mi2		mi2		mi2		mi2		mi2		%

		Gettings		4.66		12.00		0.00		0.07		16.74		12.04%		7.14%		17.60%		12.04%		0.41		2.47		6		3

		Hill Creek		11.02		10.67		1.32		0.82		23.83		17.15%		18.89%		15.65%		17.15%		1.21		0.83		4		4

		Camas Swale		22.18		19.45		0.74		0.99		43.36		31.20%		35.09%		28.52%		31.20%		1.23		0.81		3		6

		Bear Creek		9.11		18.35		0.00		0.05		27.51		19.80%		13.95%		26.91%		19.80%		0.52		1.93		5		5

		Papenfus		7.47		3.90		0.18		2.09		13.64		9.81%		11.72%		5.72%		9.81%		2.05		0.49		2		1

		Wild Hog		7.71		3.82		0.92		1.45		13.90		10.00%		13.21%		5.60%		10.00%		2.36		0.42		1		2

		Total		62.15		68.20		3.17		5.47		138.99

		%		44.72%		49.07%		2.28%		3.93%

		Camas Swale		27.86%		71.71%		0.00%		0.43%				1

		Bear Creek		46.24%		44.78%		5.55%		3.43%				2

		Hill Creek		51.15%		44.85%		1.72%		2.28%				3

		Gettings		33.12%		66.71%		0.00%		0.18%				4

		Wild Hog		54.79%		28.58%		1.33%		15.30%				5

		Papenfus		55.43%		27.46%		6.64%		10.46%				6





Table 3-3

		Table 3-3     Forestry-Related Impacts During Rain-on-Snow Events

		Watershed		% of watershed in ROS Zone		Historic Crown Closure in ROS		% of ROS with < 30% current Crown Closure		Threshold value where % ROS with < 30% crown closure may increase peak flow		Risk of Peak Flow Impacts from Forest Land Use

		All Lower		13		NA		NA		NA		Low

		Bear Creek		34.76		> 30%		28.87%		80%		Low

		Gettings Creek		45.4		> 30%		26.32%		70%		Low





Table 3-4

		Table 3.4  Road Summary

				Forest		AG		Urban		Rural Resid		Total

		Road miles		344		198		28		121		691

		Road Area sq. mi.		73		48		3		15		139

		Length as  % of Total		50		29		4		18		100

		Area  %		52		35		2		11		100





Table 3-5

		Table 3-5.  Potential Road Effects on Peak Flows

		Percent Roaded Area in forest or Ag/Rural Land Use		Potential Risk of Peak Flow Enhancement				Road Density in Urban and Rural Res. Land Use		Total Impervious Area Associated with Urban & Rural Res. Road Density		Potential Risk of Peak Flow Enhancement

		<4%		Low				<4.2 mi/mi^2		<5%		Low

		4-8%		Moderate				4.2-5.5 mi/mi^2		5-10%		Moderate

		>8%		High				>5.5 mi/mi^2		>10%		High





Table 3-6

		Table 3-6  Roaded area and risk of peak flow impacts.

		Watershed		Percent Forest Area in Roads		Risk of Impacts from Forest Roads		Percent Ag Area in Roads		Risk of Impacts from Ag Roads		Urban Road Density		Risk of Impacts From Urban Roads		Rural Res. Road Density		Risk of Impacts from Rural Res. Roads

		LCFW		2.22		Low		2.71		Low		8.82		moderate		8.1		High
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Chart fig. 2
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		Table 3.7  Summary flow statistics for the CFW River near Goshen (14157500)

		Period		Mean Annual Flow(cfs)		Mean annual Peak Flow (cfs)		Mean Summer Flow (cfs)		Seasonal Flow Range (ratio)		Bankfull Flow (cfs)		Time Above Bankfull (days/year)

		Pre-dam 1906-1911		1,355		20,810		71		15.4		17,140		1.4				1550		109

		Post-dam 1951-2002		1,622		13,110		414		8.1		-		0.32				2304		133

		Dimensionless Ratio of Post-dam to Pre-dam Statistics																1327		136

		Change		1.20		0.63		5.83		0.53		-		0.22				2064		90.6

																		1459		49.7

																		1740.8		51.2

																				94.9





Table 4-1

		Table 3-8 Permitted Water Usage

				Irrigation		Fish/wild		Agriculture		Industrial		Municipal		Domestic		Recreation		Misc.

		Cubic Feet per Second		90.19		0.6		3.31		43.41		31.7		1.04		0.25		0.7		171.2

		Acre-Feet		316.84		0		0		0		0		0		0		0		316.84

				52.68%		0.35%		1.93%		25.36%		18.52%		0.61%		0.15%		0.41%		100.00%

		Table 3-8 Permitted Water Usage

				Cubic Feet per Second		Acre-Feet		Percent Usage

		Irrigation		90.19		316.84		52.68%

		Fish/wild		0.6		0		0.35%

		Agriculture		3.31		0		1.93%

		Industrial		43.41		0		25.36%

		Municipal		31.7		0		18.52%

		Domestic		1.04		0		0.61%

		Recreation		0.25		0		0.15%

		Misc.		0.7		0		0.41%

				171.2		316.84		100.00%
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Permitted Water Usage by Types of Use



Table 4-2

		

		Water		Date		Gage		Stream-				Water		Date		Gage		Stream-

		Year				Height		flow				Year				Height		flow

						(feet)		(cfs)								(feet)		(cfs)

		1906		28-May-06		11		18,300				1973		Dec. 19, 1972		8.57		65,106

		1907		Jan. 04, 1907		19.3		57,100				1974		Jan. 15, 1974		14.93		204,006

		1908		Dec. 25, 1907		17.6		46,100				1975		Mar. 19, 1975		11.86		124,006

		1909		Jan. 15, 1909		17.4		44,900				1976		Jan. 08, 1976		14.42		191,006

		1910		Nov. 22, 1909		19.5		58,500				1977		17-May-77		6.33		36,306

		1911		Nov. 28, 1910		16.2		38,100				1978		Dec. 15, 1977		11.46		117,006

		1912		Jan. 12, 1912		15.7		35,400				1979		Feb. 07, 1979		11.49		115,006

		1951		Oct. 29, 1950		16		240,006				1980		Jan. 13, 1980		11.36		114,006

		1952		Nov. 30, 1951		12.57		146,006				1981		Dec. 04, 1980		14.33		187,006

		1953		Jan. 18, 1953		13.85		178,006				1982		Dec. 06, 1981		16.85		310,006

		1954		Nov. 23, 1953		13.55		170,006				1983		Feb. 18, 1983		12.78		144,006

		1955		Dec. 31, 1954		10.17		94,406				1984		Feb. 13, 1984		13.78		170,006

		1956		Dec. 26, 1955		16.44		254,006				1985		Nov. 30, 1984		13.49		162,006

		1957		Feb. 26, 1957		12.23		136,006				1986		Feb. 22, 1986		14.52		194,006

		1958		Feb. 16, 1958		14.68		200,006				1987		Nov. 28, 1986		10.26		93,506

		1959		Jan. 27, 1959		12.44		141,006				1988		Jan. 15, 1988		12.07		128,006

		1960		Feb. 08, 1960		11.52		119,006				1989		Jan. 10, 1989		13.25		156,006

		1961		Feb. 10, 1961		16.84		267,006				1990		Jan. 08, 1990		9.83		86,306

		1962		Nov. 23, 1961		14.76		203,006				1991		18-May-91		11.94		125,006

		1963		7-May-63		13.37		164,006				1992		Nov. 27, 1991		9.31		78,206

		1964		Jan. 20, 1964		15.7		237,006				1993		Jan. 20, 1993		10.35		95,106

		1965		Dec. 24, 1964		17.11		321,006				1994		Dec. 09, 1993		6.61		41,406

		1966		Jan. 04, 1966		14.61		195,006				1995		Jan. 14, 1995		13.58		164,006

		1967		Dec. 04, 1966		10.07		86,706				1996		Jan. 25, 1996		11.23		111,006

		1968		Jan. 17, 1968		9.73		80,506				1997		Nov. 19, 1996		17.17		334,006

		1969		Jan. 13, 1969		11.69		120,006				1998		29-May-98		10.19		92,306

		1970		Dec. 21, 1969		13.72		170,006				1999		Dec. 28, 1998		13.02		150,006

		1971		Jan. 20, 1971		14.29		186,006				2000		Jan. 11, 2000		13.13		153,006

		1972		Jan. 21, 1972		14.32		171,006				2001		Dec. 24, 2000		6.22		38,406

												2002		Dec. 14, 2001		10.45		96,806





Table 5-1

		Table 4-1   Channel Habitat Types

		Code		Channel Habitat Type		Gradient		Channel Confinement		Stream Size		Sensitivity

		FP1		Low gradient large floodplain		<1%		Unconfined		Large		High

		FP2		Low gradient medium floodplain		<2%		Unconfined		Medium to Large		High

		FP3		Low gradient small floodplain		<2%		Unconfined		Small to Medium		High

		AF		Alluvial Fan		1-5%		Variable		Small to Medium		High

		LM		Low Gradient Moderately Confined		<2%		Moderately Confined		Variable		High

		MM		Moderate Gradient Moderately Confined		2-4%		Moderately Confined		Variable		High

		MC		Moderate Gradient Confined		2-4%		Confined		Variable		Medium

		MV		Moderately Steep Narrow Valley		3-10%		Confined		Small to Medium		Medium

		SV		Steep Narrow Valley		8-16%		Confined		Small		Low

		VH		Very Steep Headwater		>16%		Confined		Small		Low





Table 6-1

		Table 4-2 Impacts of Land Use Activities on Stream Channel Habitat

		Impervious surfaces or compacted soils reduce the amount of water that can soak into the ground causing increase in overland flow. (Source: urban areas and agricultural lands with compacted soil)		®		Peak stream flows become higher						®		Widening and deepening of channel downstream

						®

		Stream Channelization to prevent flooding of agricultural lands and urban areas.		®		Increases velocity of water								Fills in pools and decreases complexity of stream bottom

												®

		Sediment washing off land. (Sources: road/ditch grading, construction sites, fallow fields during rainy season)				Increase sediment delivery to streams

				®								®		Reduces channel complexity, formation of pools, trapping of gravel

		Removal of large woody debris (LWD) and beaver dams (Done in rural, agricultural and urban areas to prevent flooding)				Loss of LWD from stream

				®





Table 7-1

		Table 5-1 Historic Vegetation in the Coast Fork Watershed

		*Historic Vegetation		Associated Plant Species		Ecological Functions

		Closed Forest Upland		Dense stands of Douglas fir, chinquapin, western hemlock, bigleaf maple, grand fir, red cedar, yew, ash, red alder, dogwood (understory: vine maple, hazel, red huckleberry, Oregon grape).  Riparian zone trees were contiguous with upland forests.		** Large woody debris (LWD)   ** Shade                               ** Habitat for animals, birds,              amphibians, insects and   other invertebrates adapted to closed canopy forests.         ** Bank stability

		Closed Forest Bottomland		Dense ash swamps and swales, red & white alder, willow, bigleaf maple, white oak, black cottonwood.  Trees sometimes extended for hundreds of feet away from the stream edge.		** Same as for closed forest upland                                  ** Predominance of Hardwoods is important habitat for some species

		Woodland		Widely spaced Douglas fir, white oak, black oak (very brushy understory: vine maple, hazel, briars, bracken fern).  Riparian zone trees were contiguous with woodland and upland forests.		**Some LWD and shade        ** Habitat for animals, birds, amphibians, insects and other invertebrates adapted to woodlands                           ** Bank stability

		Shrubland		Vine maple, red alder, willow, hazel, salmonberry.		** Shade for small streams     ** Bank stability                    ** Habitat for birds, animals and other wildlife

		Prairie		Wet and dry prairie containing many species of native grasses and wild flowers, scattered ash in wet prairie, vernal pools.		** Same as for shrubland       ** Some plants and animals were particularly dependent on prairie habitat

		Savanna		Widely spaced trees, either ash, Douglas fir, white oak, black oak, Ponderosa pine or some combination (understory: grasses and wildflowers).		** Same as for prairie             ** Some plants and animals were particularly dependent on savanna habitat

		Emergent Wetland		Pond lily, skunk cabbage, wapato & other marsh species.		** Habitat for wetland animals, birds, amphibians, insects and other invertebrates                       ** Filters sediment from water

		*From :Christy et al. 1998





Table 7-2

		Table 6-1 Acreage of MWI Mapped Wetlands

		Wetland Type		Number of sites		Total Acres

		Forested		96		1083

		Scrub-shrub		71		400

		Emergent		185		651

		Watershed Total		352		2134





Table 9-1

		Table 7-1 Slope Failure Potential

		Slope Failure Potential		Acres		Percent of Watershed

		Moderate		10,512		11.80%

		High		175		0.20%

		source: ODF 2000
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		Table 7-2 Road Connectivity to Streams

		Sub-basin		Miles of Road within 200' of a Stream		Total Road Miles		Percent of Roads within 200' of a Stream

		Gettings Creek		26.60		82.23		32%

		Hill Creek		31.50		142.40		22%

		Camas Swale		37.90		217.70		17%

		Bear Creek		22.30		89.70		25%

		Papenfus Creek		9.70		69.10		14%

		Wild Hog Creek		6.70		88.10		8%





		Table 7 - 1 Channel Modification

				Type of Modification		Location (river mile)		Year Constructed		Length (ft)

		Seavey Bridge		Revetment		3.8		1950		765

		Goshen		Revetment		4.2		1946		1030

		Melton		Revetment		9

		McCully		Revetment		4		1950		3655

		Jenkins		Revetment		9

		Sly		Revetment		10

		Harrold		Revetment		11

		Lower Benter		Revetment		11

		Benter		Revetment		11

		Rineheart		Revetment		12

		Evans		Revetment		1.6		1949		1225

		Hill Creek Diversion

		Creswell Ponds

		Creswell Treatment Ponds

		Push Up Dam

		Dam Blockage Hill Creek
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Table 1-1

		Table 1-1.  Lower Coast Fork Willamette Sub-basin Watersheds

		Sixth Field		Area		Mean Elev.		Min Elev.		Max Elev.		Mean Annual Precip.

				sq. mi.		ft		ft		ft		in

		Gettings		16.7		1385		577		2881		49

		Hill		23.8		705		492		1768		44.5

		Camas Swale		43.4		719		495		2024		43

		Bear Creek		27.5		1093		492		3356		44.8

		Papenfus		13.6		643		433		2385		40

		Wild Hog		13.9		518		433		1220		40

		Total		138.9





Table 1-2

		Table 1-2 Elevation Distribution

		Elevation (feet above sea-level)		508 - 773		773 - 1088		1088 - 2166		2166 - 3366

		Percent Area of WS at Elevation		50%		25%		20%		5%





Table 1-3

		Table 1-3 Significant Geographic Formations

				Elevation (ft)

		Sellers Butte		1,086

		Short Mountain		1,147

		Mount Pisgah		1,528

		Spencers Butte		2,065

		Cougar Mountain		2,422

		Prune Hill		2,690

		Bear Mountain		3,698





Table 1-4

		Table 1-4 Ownership

		Sixth Field				Area		Private Industrial		BLM		Mt Pisgah		Short Mtn		Spencers Butte		Govt non-BLM		Private

						acre		acre		acre		acre		acre		acre		acre		acre

		Wild Hog				8,896		0		0		0		0		0		277		8,619

		Papenfus				8,704		1,146		104		1,246		0		0		0		6,208

		Hill				15,232		1,193		674		0		164		0		0		13,201

		Camas Swale				27,776		2,890		1,615		0		691		127		104		22,349

		Bear Creek				17,600		5,913		2,411		0		0		0		0		9,276

		Gettings				10,688		5,152		116		0		0		0		0		5,420

		Total				88,896		16,294		4,920		1,246		855		127		381		65,073

								18.33%		5.53%		1.40%		0.96%		0.14%		0.43%		73.20%		100.00%

		Ownership

		Sixth Field				Area		Private Industrial		BLM		Mt Pisgah		Short Mtn		Spencers Butte		Govt non-BLM		Private

						acre		%		%		%		%		%		%		%

		Wild Hog				8896		0.0		0.0		0.0		0.0		0.0		3.1		96.9

		Papenfus				8704		13.2		1.2		14.3		0.0		0.0		0.0		71.3

		Hill				15232		7.8		4.4		0.0		1.1		0.0		0.0		86.7

		Camas Swale				27776		10.4		5.8		0.0		2.5		0.5		0.4		80.5

		Bear Creek				17600		33.6		13.7		0.0		0.0		0.0		0.0		52.7

		Gettings				10688		48.2		1.1		0.0		0.0		0.0		0.0		50.7

		Total				88896





Table 3-1

		

		Table 3-1.  Dominant peak flow processes in the assessment area

		Watershed Name		Watershed Area		Rain Dominant				Rain-On-Snow Dominant

				sq. mi.		sq. mi.		%		sq. mi.		%

		Gettings Creek		16.74		9.14		55%		7.60		45%

		Hill Creek		23.80		23.54		99%		0.26		1%

		Camas Swale		43.40		43.17		99%		0.23		1%

		Bear Creek		27.50		17.94		65%		9.56		35%

		Papenfus Creek		13.60		13.16		97%		0.44		3%

		Wild Hog Creek		13.91		13.91		100%		0.00		0%





Table 3-2

		Table 3-2.  Land Use

		Watershed		Ag/Rural Residential		Forestry		Urban		Other		Total				ag&ur		for		conn		ag/for		for/ag				conn rtg

				mi2		mi2		mi2		mi2		mi2		%

		Gettings		4.66		12.00		0.00		0.07		16.74		12.04%		7.14%		17.60%		12.04%		0.41		2.47		6		3

		Hill Creek		11.02		10.67		1.32		0.82		23.83		17.15%		18.89%		15.65%		17.15%		1.21		0.83		4		4

		Camas Swale		22.18		19.45		0.74		0.99		43.36		31.20%		35.09%		28.52%		31.20%		1.23		0.81		3		6

		Bear Creek		9.11		18.35		0.00		0.05		27.51		19.80%		13.95%		26.91%		19.80%		0.52		1.93		5		5

		Papenfus		7.47		3.90		0.18		2.09		13.64		9.81%		11.72%		5.72%		9.81%		2.05		0.49		2		1

		Wild Hog		7.71		3.82		0.92		1.45		13.90		10.00%		13.21%		5.60%		10.00%		2.36		0.42		1		2

		Total		62.15		68.20		3.17		5.47		138.99

		%		44.72%		49.07%		2.28%		3.93%

		Camas Swale		27.86%		71.71%		0.00%		0.43%				1

		Bear Creek		46.24%		44.78%		5.55%		3.43%				2

		Hill Creek		51.15%		44.85%		1.72%		2.28%				3

		Gettings		33.12%		66.71%		0.00%		0.18%				4

		Wild Hog		54.79%		28.58%		1.33%		15.30%				5

		Papenfus		55.43%		27.46%		6.64%		10.46%				6





Table 3-3

		Table 3-3     Forestry-Related Impacts During Rain-on-Snow Events

		Watershed		% of watershed in ROS Zone		Historic Crown Closure in ROS		% of ROS with < 30% current Crown Closure		Threshold value where % ROS with < 30% crown closure may increase peak flow		Risk of Peak Flow Impacts from Forest Land Use

		All Lower		13		NA		NA		NA		Low

		Bear Creek		34.76		> 30%		28.87%		80%		Low

		Gettings Creek		45.4		> 30%		26.32%		70%		Low





Table 3-4

		Table 3.4  Road Summary

				Forest		AG		Urban		Rural Resid		Total

		Road miles		344		198		28		121		691

		Road Area sq. mi.		73		48		3		15		139

		Length as  % of Total		50		29		4		18		100

		Area  %		52		35		2		11		100





Table 3-5

		Table 3-5.  Potential Road Effects on Peak Flows

		Percent Roaded Area in forest or Ag/Rural Land Use		Potential Risk of Peak Flow Enhancement				Road Density in Urban and Rural Res. Land Use		Total Impervious Area Associated with Urban & Rural Res. Road Density		Potential Risk of Peak Flow Enhancement

		<4%		Low				<4.2 mi/mi^2		<5%		Low

		4-8%		Moderate				4.2-5.5 mi/mi^2		5-10%		Moderate

		>8%		High				>5.5 mi/mi^2		>10%		High





Table 3-6

		Table 3-6  Roaded area and risk of peak flow impacts.

		Watershed		Percent Forest Area in Roads		Risk of Impacts from Forest Roads		Percent Ag Area in Roads		Risk of Impacts from Ag Roads		Urban Road Density		Risk of Impacts From Urban Roads		Rural Res. Road Density		Risk of Impacts from Rural Res. Roads

		LCFW		2.22		Low		2.71		Low		8.82		moderate		8.1		High
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		Table 3.7  Summary flow statistics for the CFW River near Goshen (14157500)

		Period		Mean Annual Flow(cfs)		Mean annual Peak Flow (cfs)		Mean Summer Flow (cfs)		Seasonal Flow Range (ratio)		Bankfull Flow (cfs)		Time Above Bankfull (days/year)

		Pre-dam 1906-1911		1,355		20,810		71		15.4		17,140		1.4				1550		109

		Post-dam 1951-2002		1,622		13,110		414		8.1		-		0.32				2304		133

		Dimensionless Ratio of Post-dam to Pre-dam Statistics																1327		136

		Change		1.20		0.63		5.83		0.53		-		0.22				2064		90.6

																		1459		49.7

																		1740.8		51.2

																				94.9





Table 4-1

		Table 3-8 Permitted Water Usage

				Irrigation		Fish/wild		Agriculture		Industrial		Municipal		Domestic		Recreation		Misc.

		Cubic Feet per Second		90.19		0.6		3.31		43.41		31.7		1.04		0.25		0.7		171.2

		Acre-Feet		316.84		0		0		0		0		0		0		0		316.84

				52.68%		0.35%		1.93%		25.36%		18.52%		0.61%		0.15%		0.41%		100.00%

		Table 3-8 Permitted Water Usage

				Cubic Feet per Second		Acre-Feet		Percent Usage

		Irrigation		90.19		316.84		52.68%

		Fish/wild		0.6		0		0.35%

		Agriculture		3.31		0		1.93%

		Industrial		43.41		0		25.36%

		Municipal		31.7		0		18.52%

		Domestic		1.04		0		0.61%

		Recreation		0.25		0		0.15%

		Misc.		0.7		0		0.41%

				171.2		316.84		100.00%
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Table 4-2

		

		Water		Date		Gage		Stream-				Water		Date		Gage		Stream-

		Year				Height		flow				Year				Height		flow

						(feet)		(cfs)								(feet)		(cfs)

		1906		28-May-06		11		18,300				1973		Dec. 19, 1972		8.57		65,106

		1907		Jan. 04, 1907		19.3		57,100				1974		Jan. 15, 1974		14.93		204,006

		1908		Dec. 25, 1907		17.6		46,100				1975		Mar. 19, 1975		11.86		124,006

		1909		Jan. 15, 1909		17.4		44,900				1976		Jan. 08, 1976		14.42		191,006

		1910		Nov. 22, 1909		19.5		58,500				1977		17-May-77		6.33		36,306

		1911		Nov. 28, 1910		16.2		38,100				1978		Dec. 15, 1977		11.46		117,006

		1912		Jan. 12, 1912		15.7		35,400				1979		Feb. 07, 1979		11.49		115,006

		1951		Oct. 29, 1950		16		240,006				1980		Jan. 13, 1980		11.36		114,006

		1952		Nov. 30, 1951		12.57		146,006				1981		Dec. 04, 1980		14.33		187,006

		1953		Jan. 18, 1953		13.85		178,006				1982		Dec. 06, 1981		16.85		310,006

		1954		Nov. 23, 1953		13.55		170,006				1983		Feb. 18, 1983		12.78		144,006

		1955		Dec. 31, 1954		10.17		94,406				1984		Feb. 13, 1984		13.78		170,006

		1956		Dec. 26, 1955		16.44		254,006				1985		Nov. 30, 1984		13.49		162,006

		1957		Feb. 26, 1957		12.23		136,006				1986		Feb. 22, 1986		14.52		194,006

		1958		Feb. 16, 1958		14.68		200,006				1987		Nov. 28, 1986		10.26		93,506

		1959		Jan. 27, 1959		12.44		141,006				1988		Jan. 15, 1988		12.07		128,006

		1960		Feb. 08, 1960		11.52		119,006				1989		Jan. 10, 1989		13.25		156,006

		1961		Feb. 10, 1961		16.84		267,006				1990		Jan. 08, 1990		9.83		86,306

		1962		Nov. 23, 1961		14.76		203,006				1991		18-May-91		11.94		125,006

		1963		7-May-63		13.37		164,006				1992		Nov. 27, 1991		9.31		78,206

		1964		Jan. 20, 1964		15.7		237,006				1993		Jan. 20, 1993		10.35		95,106

		1965		Dec. 24, 1964		17.11		321,006				1994		Dec. 09, 1993		6.61		41,406

		1966		Jan. 04, 1966		14.61		195,006				1995		Jan. 14, 1995		13.58		164,006

		1967		Dec. 04, 1966		10.07		86,706				1996		Jan. 25, 1996		11.23		111,006

		1968		Jan. 17, 1968		9.73		80,506				1997		Nov. 19, 1996		17.17		334,006

		1969		Jan. 13, 1969		11.69		120,006				1998		29-May-98		10.19		92,306

		1970		Dec. 21, 1969		13.72		170,006				1999		Dec. 28, 1998		13.02		150,006

		1971		Jan. 20, 1971		14.29		186,006				2000		Jan. 11, 2000		13.13		153,006

		1972		Jan. 21, 1972		14.32		171,006				2001		Dec. 24, 2000		6.22		38,406

												2002		Dec. 14, 2001		10.45		96,806





Table 5-1

		Table 4-1   Channel Habitat Types

		Code		Channel Habitat Type		Gradient		Channel Confinement		Stream Size		Sensitivity

		FP1		Low gradient large floodplain		<1%		Unconfined		Large		High

		FP2		Low gradient medium floodplain		<2%		Unconfined		Medium to Large		High

		FP3		Low gradient small floodplain		<2%		Unconfined		Small to Medium		High

		AF		Alluvial Fan		1-5%		Variable		Small to Medium		High

		LM		Low Gradient Moderately Confined		<2%		Moderately Confined		Variable		High

		MM		Moderate Gradient Moderately Confined		2-4%		Moderately Confined		Variable		High

		MC		Moderate Gradient Confined		2-4%		Confined		Variable		Medium

		MV		Moderately Steep Narrow Valley		3-10%		Confined		Small to Medium		Medium

		SV		Steep Narrow Valley		8-16%		Confined		Small		Low

		VH		Very Steep Headwater		>16%		Confined		Small		Low





Table 6-1

		Table 4-2 Impacts of Land Use Activities on Stream Channel Habitat

		Impervious surfaces or compacted soils reduce the amount of water that can soak into the ground causing increase in overland flow. (Source: urban areas and agricultural lands with compacted soil)		®		Peak stream flows become higher						®		Widening and deepening of channel downstream

						®

		Stream Channelization to prevent flooding of agricultural lands and urban areas.		®		Increases velocity of water								Fills in pools and decreases complexity of stream bottom

												®

		Sediment washing off land. (Sources: road/ditch grading, construction sites, fallow fields during rainy season)				Increase sediment delivery to streams

				®								®		Reduces channel complexity, formation of pools, trapping of gravel

		Removal of large woody debris (LWD) and beaver dams (Done in rural, agricultural and urban areas to prevent flooding)				Loss of LWD from stream

				®





Table 7-1

		Table 5-1 Historic Vegetation in the Coast Fork Watershed

		*Historic Vegetation		Associated Plant Species		Ecological Functions

		Closed Forest Upland		Dense stands of Douglas fir, chinquapin, western hemlock, bigleaf maple, grand fir, red cedar, yew, ash, red alder, dogwood (understory: vine maple, hazel, red huckleberry, Oregon grape).  Riparian zone trees were contiguous with upland forests.		** Large woody debris (LWD)   ** Shade                               ** Habitat for animals, birds,              amphibians, insects and   other invertebrates adapted to closed canopy forests.         ** Bank stability

		Closed Forest Bottomland		Dense ash swamps and swales, red & white alder, willow, bigleaf maple, white oak, black cottonwood.  Trees sometimes extended for hundreds of feet away from the stream edge.		** Same as for closed forest upland                                  ** Predominance of Hardwoods is important habitat for some species

		Woodland		Widely spaced Douglas fir, white oak, black oak (very brushy understory: vine maple, hazel, briars, bracken fern).  Riparian zone trees were contiguous with woodland and upland forests.		**Some LWD and shade        ** Habitat for animals, birds, amphibians, insects and other invertebrates adapted to woodlands                           ** Bank stability

		Shrubland		Vine maple, red alder, willow, hazel, salmonberry.		** Shade for small streams     ** Bank stability                    ** Habitat for birds, animals and other wildlife

		Prairie		Wet and dry prairie containing many species of native grasses and wild flowers, scattered ash in wet prairie, vernal pools.		** Same as for shrubland       ** Some plants and animals were particularly dependent on prairie habitat

		Savanna		Widely spaced trees, either ash, Douglas fir, white oak, black oak, Ponderosa pine or some combination (understory: grasses and wildflowers).		** Same as for prairie             ** Some plants and animals were particularly dependent on savanna habitat

		Emergent Wetland		Pond lily, skunk cabbage, wapato & other marsh species.		** Habitat for wetland animals, birds, amphibians, insects and other invertebrates                       ** Filters sediment from water

		*From :Christy et al. 1998





Table 7-2

		Table 6-1 Acreage of MWI Mapped Wetlands

		Wetland Type		Number of sites		Total Acres

		Forested		96		1083

		Scrub-shrub		71		400

		Emergent		185		651

		Watershed Total		352		2134





Table 9-1

		Table 7-1 Slope Failure Potential

		Slope Failure Potential		Acres		Percent of Watershed

		Moderate		10,512		11.80%

		High		175		0.20%

		source: ODF 2000





List of Charts

		Table 7-2 Road Connectivity to Streams

		Sub-basin		Miles of Road within 200' of a Stream		Total Road Miles		Percent of Roads within 200' of a Stream

		Gettings Creek		26.60		82.23		32%

		Hill Creek		31.50		142.40		22%

		Camas Swale		37.90		217.70		17%

		Bear Creek		22.30		89.70		25%

		Papenfus Creek		9.70		69.10		14%

		Wild Hog Creek		6.70		88.10		8%
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		Table 7 - 1 Channel Modification

				Type of Modification		Location (river mile)		Year Constructed		Length (ft)

		Seavey Bridge		Revetment		3.8		1950		765

		Goshen		Revetment		4.2		1946		1030

		Melton		Revetment		9

		McCully		Revetment		4		1950		3655

		Jenkins		Revetment		9

		Sly		Revetment		10

		Harrold		Revetment		11

		Lower Benter		Revetment		11

		Benter		Revetment		11

		Rineheart		Revetment		12

		Evans		Revetment		1.6		1949		1225

		Hill Creek Diversion

		Creswell Ponds

		Creswell Treatment Ponds

		Push Up Dam

		Dam Blockage Hill Creek
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