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Section 9 of 10. Project description

a. Abstract 
Washington County Department of Land Use and Transportation operates and maintains approximately 1,300 centerline miles of roads within the Tualatin River Watershed (HUC 17090010).  Gravel roads account for approximately 262 miles (20%) of the total road network.  There are 236.10 miles of major stream corridors within this watershed, of which 217.30 miles are considered productive habitat for threatened and endangered fish species (StreamNet query 11/16/01).  These gravel roads have the potential for producing approximately 8900 tons of fine sediment (WEPP:ROAD) into adjacent habitat annually.  

This proposal is a comprehensive attempt to decrease the amount of fugitive dust produced by the gravel road system and to intercept the delivery of the sediment to the stream during rain events by “disconnecting” the gravel roads from the stream network.  Two approaches will be used: use of dust palliatives to bind the fines (sediment) within the road surface to minimize sediment production; and the installation of relief ditches near road – stream crossings to decrease the ability of the sediment to reach the stream system.  

b. Technical and/or scientific background
THE WATERSHED
The Tualatin River is the most northern tributary within the Willamette River Subbasin.  It enters the Willamette River at river mile 28.5.  The Tualatin River is about 80 miles long and has four elevation drops at Ki-a-cuts Falls, Haines Falls, Lee Falls and Little Lee Falls before it enters the Tualatin Valley Plain at an elevation of 120 feet, near Cherry Grove.  The Tualatin River drainage basin is approximately 43 miles long and 29 miles wide and covers an area of 712 square miles.

Annually, more than 1.1 million acre-feet of water flow out of the watershed into the Willamette River (including water imported from the Trask and Bull Run Rivers).  Nearly 85 percent of this flow is discharged during November through March, and less than 3 percent typically is discharged during June through October. (Tualatin River Watershed Council website 2/29/00) 

In March 1999, steelhead trout (Onchorhynchus mykiss) in the Upper Willamette Evolutionarily Significant Unit (ESU) were listed as threatened under the Federal Endangered Species Act (NMFS 1999). Steelhead and areas of essential indigenous salmonid habitat currently exist in the Tualatin River Watershed as shown at the link below.  (http://statelands.dsl.state.or.us/maps/washington.pdf)  Other resident and anadromous fish species also exist within the watershed. The table below is identifies a recent study in the 4 main tributaries within the Tualatin River Watershed. (Leader & Hughes, 2001)

Table 2.  Fish collected in 10 reaches of 4 tributaries of the Tualatin River and 2 reaches of the upper Tualatin River in summer, fall, winter, and spring 1999-2000.  Relative tolerance and trophic group classifications from Zaroban et al. (1999).

	Family,

     Species
	Relative tolerance
	Adult trophic group
	Percent of Catch
	No. of streams (reaches)

	
	
	
	
	

	Petromyzontidae
	
	
	
	

	   Western Brook lamprey  Lampetra richardsoni
	Intermediate
	      --a
	2.4
	5  (11)

	   Unidentified Lampetra spp.
	Intermediate
	      --
	0.1
	1  (2)

	
	
	
	
	

	Salmonidae
	
	
	
	

	   Coho salmon  Oncorhynchus kisutch
	Sensitive
	Insectivore
	0.2
	2  (3)

	   Cutthroat trout  Oncorhynchus clarki
	Sensitive
	Insectivore
	11.1
	5 (10)

	   Rainbow trout  Oncorhynchus mykiss
	Sensitive
	Insectivore
	1.2
	3  (5)

	   Mountain whitefish Prosopium williamsoni
	Intermediate
	Insectivore
	0.1
	1  (1)

	   Unidentified Salmonidae
	Sensitive
	
	1.0
	4  (5)

	
	
	
	
	

	Cyprinidae
	
	
	
	

	   Northern pikeminnow Ptychocheilus oregonensis
	Tolerant
	Piscivore
	0.2
	1  (2)

	   Redside shiner  Richardsonius balteatus
	Intermediate
	Insectivore
	5.5
	4  (5)

	   Speckled dace  Rinichthys osculus
	Intermediate
	Insectivore
	5.8
	4  (7)

	   Longnose dace Rhinichthys cataractae
	Intermediate
	Insectivore
	1.0
	2  (3)

	
	
	
	
	

	Catostomidae
	
	
	
	

	   Largescale sucker  Catostomus macrocheilus
	Tolerant
	Omnivore
	0.7
	4  (5)

	
	
	
	
	

	Centrarchidaeb
	
	
	
	

	   Unidentified Lepomis spp.
	Tolerant
	
	0.1
	2  (3)

	
	
	
	
	

	Cottidae
	
	
	
	

	   Reticulate sculpin  Cottus perplexus
	Intermediate
	Insectivore
	57.2
	5  (12)

	   Torrent sculpin  Cottus rhotheus
	Intermediate
	Piscivore
	9.3
	4  (6)

	   Prickly sculpin  Cottus asper
	Intermediate
	Insectivore
	4.2
	4  (7)


Tualatin River water quality has been subject to a great deal of study and increased management over the last 25 years. In response to the Federal Clean Water Act (CWA) of 1972, the Oregon Department of Environmental Quality http://www.deq.state.or.us/wq/ listed the Tualatin River as a "water-quality limited" stream. The term "water-quality limited" is used in the CWA to define stream reaches that do not meet established water-quality standards even after the implementation of standard technology to control the point sources. In 1984 and 1986, the DEQ listed the Tualatin River as water-quality limited because of low dissolved oxygen concentrations and nuisance levels of algae. The beneficial uses of the river, designated as "aesthetics" and "swimming," were listed as impaired by algal blooms. 

Physical and chemical changes in the streams and the introduction of non-native warmwater species have changed coldwater and salmonid population structures in the Tualatin Basin. Fish habitat constraints identified by the Oregon Department of Fish and Wildlife (ODFW) are: (1) turbidity and siltation, (2) limited spawning and rearing areas, (3) Balm Grove concrete structure, (4) Lake Oswego Canal, and (5) predation. Some parts of the basin are stocked with cold water game species. ODFW released rainbow and cutthroat trout in Dairy Creek, Gales Creek and the Tualatin mainstem but stopped such releases in 1986 to promote natural cutthroat runs. From 1975 to 1995, winter steelhead trout hatchery fish were released into Gales Creek. Henry Hagg Lake and Dorman Pond are still stocked with hatchery trout. Coho salmon, a popular coldwater species, are not believed to have been present in the Tualatin Watershed historically; however, construction of a fish ladder at Willamette Falls and stocking by ODFW since 1962 may have resulted in some natural production today. 

Terrestrial game and non-game species in the Tualatin Basin are managed by the Oregon Department of Fish and Wildlife according to structured plans and a wildlife diversity plan, respectively. The majority of large game, including Roosevelt elk, black-tailed deer, and black bear, is found in the Coastal Range Ecoregion. In the Willamette Basin Ecoregion, where wetlands and agricultural areas provide the majority of habitat, birds are important game species. Concentrated human populations in the valleys produce extensive habitat alteration in the lower sections of the watershed.

(Tualatin River Watershed Counsel http://www.trwc.org, November 2001) 

Typical Fish and Wildlife Species
	PRIVATE
Ecoreach 
	Fish Species 
	Wildlife Species 

	Mountain 
	Cold Water Species: cutthroat trout, coho salmon, steelhead trout, rainbow trout

Warm Water Species: smallmouth bass, largemouth bass, yellow perch 
	Black-tailed deer, elk, black bear, mountain lion, band-tailed pigeon, mountain quail, blue and ruffed grouse, muskrat, beaver, river otter, mink, raccoon, nutria 

	Meander 
	Cold and warm water species similar to Mountain reach although the distribution and abundance of individual species varies 
	Beaver, nutria, mink, frogs, toads, salamanders, snakes, raccoon, opossum, coyote, deer, bats, geese, principal duck species include wood, mallard, pintail, wigeon, teal, shoveler, ring-necked 

	Reservoir 
	Resident fish species are limited primarily to warm water species such as crappie, large and smallmouth bass, bluegill, yellow perch, brown and yellow bullhead, northern squawfish, carp, channel catfish 
	Black-tailed deer, bats, beaver, common opossum, townsend chipmunk, striped skunk, long tailed weasel, mink, muskrat, raccoon, brush rabbit, Douglas squirrel, red fox, geese 

	Riffle 
	Similar to those found in Meander and Reservoir reaches 
	Similar to Reservoir reach 


WATER ROAD INTERACTIONS

The “Draft Willamette Subbasin Summary (p 42)” http://www.cbfwa.org/files/province/lwrcol/subsum.htm  (query Willamette download) prepared for the Northwest Power Planning Council and submitted October 2001 addresses water – road interaction: 

“Roads frequently generate overland flow from relatively impervious running surfaces and cutslopes.  Additionally, interception of interflow at cutslopes can substantial increase the amount of runoff, converting subsurface flow to surface flow.  Paved and unpaved road surfaces, ditches, culverts and bridge approaches can accelerate runoff, sediments and road-associated chemicals.”

The impact and number of hydrologically-connected roads is difficult to quantify for the Willamette River Subbasin, although models do exist for site specific calculations (United States Forest Service, 1998). Road treatments to disconnect roads from streams – to reduce the amount of hydrologically-connected roads – are usually simple, inexpensive, and effective in reducing road effects and risks to water quality and aquatic habitats.

The extent of roads in the subbasin is impressive.  By one estimate, there are three times as many road-miles as stream miles (Willamette River Basin Task Force, 1998).  The stream-road interface creates new hydrologic connection, often creating increased “flashiness” and culverts which can impede fish migration”
There has always been a close association between human transportation corridors and naturally occurring bodies of water.  During early western exploration, rivers and watercourses were often the first transportation corridors for settlers. Early trails and paths were often beaten alongside rivers, lakes and streams if for no other reason than the need for humans to be close to water for daily needs.  Due to the gentle terrain and flatter slopes, it was relatively easy to build roads along waterways to serve those that lived and worked in the area.  Early engineering practices emphasized protection of the road with little regard to the surrounding area.  An extensive network of drainage ditches and culverts were installed to move water away from the road system as efficiently as possible, these drainage systems typically terminated at the nearest stream.  This legacy of roads currently serves multiple purposes: residential access, haul routes for resource (agricultural, forestry, mineral) transport, as well as recreational routes to public lands and waterbodies.  

The US Forest Service has long recognized the interaction of roads and streams and the associated impacts from fine sediment transport to adjacent habitat.  Via their Water/Road Interaction Technology Series (http://www.fs.fed.us/rm/RRR) they have undertaken an ambitious project of educating forest landowners regarding best management practices (BMPs) for the operation and maintenance of forest road systems.  The research and techniques developed by the Forest Service are applicable to gravel surfaced roads within Washington County’s jurisdiction. 

Any road segment, that during a design runoff event, has a continuous surface flow path between any part of the road prism and a natural stream channel is considered “Hydrologically Connected” to the stream system (Furniss, et al).  Connections can be though ditches, culverts, landslides and fill slope failures, surface drains, subsurface flow via cutslopes, as well as the road surface itself.  

[image: image2.wmf]rockcrkwshd.jpg

Sketch showing ways that roads can be connected to streams. Inboard ditches, gullied cross-drain discharges, sediment plumes below cross-drain discharges, and road-stream crossings create connected surface flowpaths between roads and natural stream networks. Disconnecting roads from streams involves limiting the concentration of surface discharge and using permeable soils on the forest floor and road fill slopes to infiltrate runoff and convert it to subsurface flow before it can reach a stream.  (Furnis)
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Typical examples of stream-adjacent & hydrologically connected gravel roads (Oatney

Sediment delivery from roads affects fish habitat in two ways. First, fine sediment (sand & smaller particles) produced by surface erosion can infiltrate spawning gravels and reduce survival of salmonid eggs (Reid et al. 1981). Second, coarse sediment (gravel and larger particles) from road related landsliding contribute to increased bedload supply, which fills holding or rearing pools and decreases bed and bank stability by causing bed aggradation or lateral migration (Tripp and Poulin 1986)

The Forest Service through their Water Erosion Prediction Project (WEPP) have developed two electronic applications (X-Drain & WEPP:Road) to help quantify the amount of sediment produced by gravel roads and to approximate the amount of this sediment that is either leaving the buffer area or is transported to the stream system.  The introductory section of the CD states: “To exploit the ability of WEPP to predict sedimentation from roads, and to make the results available for field application, over 50,000 runs of the WEPP model, Version 95.7, were carried out for a number of soil, topography, and climate conditions. The sediment yield value was recorded for each run”.  In phone conversations with USFS programmers, no specific formula or variables are identified for the prediction method.  Thousands of WEPP runs have allowed USFS, with reasonable accuracy, to predict the amount of sediment generated by gravel roads.  The maximum road length you can input into the model is 1000 feet.  It is difficult to expand upon the 1000-foot maximum, as the tables are not linear, but exponential.  However, this is the best model available for determining the approximate amount of sediment generated and transported by gravel road systems.  In order to apply this model to gravel roads within Washington County, a typical section was selected consisting of: insloped bare ditch, silt loam soil, an 800’ gravel surfaced roadway at a 4% slope, fill slope of 50%, 10’ wide, and a buffer of 10% slope, 33’ wide.  The climate control was the Mount Shasta selection (38” annual rainfall) as being closest to the local area.  Based on this typical section, 11335.78 lbs. of road prism erosion occurred annually, with 7,145.36 lbs. leaving the buffer.  Using the above as a model, approximately 40 miles of stream-adjacent roads could generate almost 1500 tons of sediment annually.  (11335.78 road prism erosion * 6.6)*40 miles=2,992645.92lbs or 1496.32 tons.  
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Treatments to “disconnect” the gravel roads from the stream system include, but are not limited to: relief ditches (ditches that direct surface flow onto permeable forest floor or agricultural soil), cross culverts (culverts that move surface flow to the other side of the road for disbursement), ditch armoring (adding roughness elements to slow velocity & ditch erosion), dust abatement, and vegetative cover. 

The Forest Service techniques primarily focus on reducing sediment transport from the road due to rain and snow events, but an abundance of literature also exists identifying fugitive dust as a major factor in gravel road impacts to habitat value, water, and air quality.

Fugitive dust is a relatively new term for an old problem.  Simply put, fugitive dust is a type of nonpoint source air pollution – small airborne particles that do not originate from a specific point such as a gravel quarry or grain mill.  Fugitive dust originates in small quantities over large areas.  Significant sources include unpaved roads, agricultural cropland and construction sites.  Fugitive dust is included in the larger category of particulate matter (PM).  Particulate matter includes the solid particles and liquid droplets suspended in the air.  Sources of particulate matter include smokestacks and vehicle exhaust, but the largest single source is unpaved roads. (Ferguson, et al, October 1999)

[image: image9.wmf]bpa_303_d.jpg

Particulate matter emissions originate from many sources. The Environmental Protection Agency estimates total fugitive dust emissions at about 25 million tons per year. Source: EPA, National Air Quality and Emissions Trends Report, 1997

There are several mechanisms for controlling fugitive dust produced by gravel roads; most require application of additives to the road surface.  Some are moisture attractants that work by drawing moisture out of the air during periods of high humidity, particularly at night, they also reduce the evaporation rate of water during hot dry periods. This tends to hold the dust on the road surface, although there is no physical bonding.  Another approach to dust control involves the application of organic or synthetic compounds that physically bind the dust particles together and to the larger aggregate.  Some of these materials produce a surface that resembles pavement, but at a lower cost.  Yet another class of products uses polyvinyl acrylic polymer emulsion (PVA) as the binder material.  PVA performs best when blended with the top two to four inches of roadway material, [image: image10.png]


followed by compaction.  
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Upon review of the location of Washington County’s gravel roads and the significant habitat within the watershed, it became apparent that the greatest numbers of gravel road – stream interactions are in the upper reaches of the watershed.  These upper reaches also contain the majority of spawning and rearing habitat for salmonids.  Therefore, due to the potential beneficial impact of the treatments, the majority of road sections selected for this proposal will be from the Gales, Dairy – McKay, and Upper Scoggins 5th field HUCs.  The maps below graphically illustrate the locations of gravel roads and their close proximity to the stream systems in the smaller fields. (County owned gravel roads shown in red).  Almost 100% of the federally owned land in the watershed is located within these 5th fields.  A few miles of County owned gravel roads exist in the Nehalam River Watershed, roads with habitat impacts within that watershed will be treated in accordance with the Tualatin basin plan.

The dust palliative selected, Lignin Sulfate, is a binding agent whose effect during the summer is direct retention of fines (sediment) within the road surface that could become airborne and deposited in significant habitat areas.  Winter effects are subtler, the same binding action decreases the amount of fines susceptible to runoff during the wet weather season, and actually decrease the total amount of aggregate material lost to rain events (see above chart). As the road “stays” together better post treatment, washboarding, rutting, and surface erosion are decreased, providing less transient pathways to the stream system during extreme weather events. Effects of the treatments are not continuous during the season, therefore the need for subsequent applications of the palliatives each year.  Anecdotal evidence within the County shows that gravel roads that have been treated for successive years develop a “pavement-like” surface and require less maintenance than untreated roads.

Roni et al. reviewed stream restoration techniques and found that surface erosion and delivery of sediment to streams can both be substantially reduced by good road design and maintenance.  They found that by reducing road drainage to the stream by “disconnecting” the road from the stream helped restore natural hydrology and fine sediment delivery regime.    The typical response time for road alteration treatment response is 5-20 years with a longevity of action of decades to centuries; such projects had a moderate rate of variability of success and a moderate to high probability of success.

The report further states: “While road restoration techniques are relatively straight forward, little physical or biological evaluation of road restoration has been published.  Evaluations of road-surface erosion reduction techniques have been limited to comparisons of fine sediment concentration in road runoff at different traffic levels and with different surfacing materials.”

c. Rationale and significance to Regional Programs
Watershed

Tualatin River Watershed

Set within a growing and thriving metropolitan area, a productive agricultural landscape, and upland forests, the Tualatin River Watershed is in a dynamically changing region of the country.  Its lowlands, which predominantly have been agricultural lands, are giving way to increased residential and industrial settlement.  Its headwaters in the upland forests are particularly important for water quality and fish and wildlife habitat.  As the population and economic base of the region grows, stresses to the watershed are expected to increase.  In order to foster a biologically healthy and functional resource, while still supporting the economy of the region, active stewardship of the watershed is essential.  A biologically healthy watershed will reduce the likelihood of long-term degradation of the local environment and will maintain public health and the quality of life for which this region is known. (Pinnell, Gries, March 2001) 
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The Tualatin River Watershed Council prepared the “Tualatin River Watershed Action Plan” in February, 1999.  Within the “Summary of Existing Conditions and Trends” (3.1.1) water quality is discussed:


“…In the mainstem of the Tualatin River, dissolved oxygen, pH, temperature, and suspended sediments are not in compliance with state standards.  Sediment, in particular, causes problems both within in the water column and after settling onto the stream bottom.  In most tributaries, sediment, temperature, bacteria, and dissolved oxygen are significant problems.  Low flows, lack of riparian vegetation, erosion, and surface water runoff are contributing factors.  Many tributaries and segments of the Tualatin River have been designated as water quality limited by the Oregon Department of Environmental Quality for temperature, bacteria, dissolved oxygen, and sediment”
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One of the Goals and objectives for water quality within the Tualatin River Watershed action plan is to reduce contaminants in water to protect aquatic life and human health (WQ-1) and to meet standards for beneficial uses for a given water body (WQ-2).

Nehalam River Watershed

The Nehalem River Watershed is located on the Oregon Coast. It lies completely within the temperate coniferous rain forest belt. Historically, the basin was dominated by old growth coniferous ecosystems with marshlands in the lower gradient areas and estuaries (Kostow, 1995). It is 855 square miles and includes portions of Washington, Columbia, Clatsop, and Tillamook Counties. The Nehalem River is 118.5 miles long and originates on the east side of the Coast Range and circles around the northern tip of the mountains before draining into Nehalem Bay and then the Pacific Ocean. There are many large and [image: image23.emf]small tributaries totaling over 935 miles in length. (NRWC website December 2001)

[image: image24.emf]
The Nehalam Watershed assessment reached findings similar to the Tualatin assessment regarding sediment input from unpaved roads.  The Nehalam River is not part of the Columbia River Basin, though treatments within it can serve as off-site mitigation for the impact of the Willamette Basin Project.  If road segments within this basin are not eligible under the Lower Columbia Provincial Review, they are easily removed from the proposal. 

Washington County Operations and Maintenance Division has developed best management practices (BMPs) to address potential road maintenance impacts to water quality and fish and wildlife habitat (not currently submitted to NMFS).  Roads that receive these BMPs are selected because of the maintenance needs of the road itself, not because of their proximity to streams or significant habitat areas.  This proposal supplements other work being performed by the division in that the road sections selected for treatment are those adjacent to or have the potential to directly impact water quality in streams designated as significant salmonid habitat.  In the absence of this proposal, these stream- adjacent roads may not receive maintenance treatments for many years, greatly increasing the likelihood of negative habitat impact due to sediment production and transport to the stream system.

In addition to the standard best management practices, Washington County currently has a dust abatement program for rural residents with property on gravel roads.  The program is on a cost share (50/50) basis where the property owner contracts for dust palliative treatment, submits an invoice to the County, and is reimbursed for half the invoiced amount.  The driving force for this program is quality of life issues, not environmental.  Typical applicants are rural residents who object to the dust and the subsequent poor ride quality of an unpaved road.  The money is distributed on a first come – first served basis.  An annual budget of $40,000.00 (plus an additional $40,000.00 from property owners) enables approximately 20 miles of gravel road to be treated each year.  These miles are not normally continuous or complete road sections.  Usually it is for road sections that front the applicant’s property. Coordination between this proposal and the dust abatement program will allow the County to maximize funds and roads treated.  For applicants on stream – adjacent roadways, we will be able to treat the entire road, not just small sections of it.

Willamette Subbasin

The Willamette Restoration Initiative (WRI) has outlined in their restoration strategy 27 critical actions necessary to restore salmon habitat in the Willamette River Basin.  Action item 1 states “Support the Willamette Basin total maximum daily load (TMDL) process, including coordination and communication”.  Action item 21 further states “Create an effective and cooperative strategy at the local level to fund and implement watershed action plans.” 
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There are 24 major hydroelectric power generation facilities in the Willamette basin.  Specific impacts of the Federal Columbia River Power System (FCRPS) are listed within the subbasin summary.  Approximately 302.4 lineal miles and 4,751,308 yds2 of spawning habitat have been lost due to construction of the Willamette Project dams (mainstems, not tributaries). 

The “Draft Willamette Subbasin Summary” http://www.cbfwa.org/files/province/lwrcol/subsum.htm prepared for the Northwest Power Planning Council and submitted October 2001 identifies water quality as a limiting factor within the Subbasin: 

“Nonpoint Source Pollution (runoff from farm, forestry and urban activities) carries sediments, nutrients, bacteria, metals, pesticides, and other pollutants to basin waterways”(p 40)

The report continues:  Unnatural levels of erosion can result from numerous urban and rural activities, such as construction, road building, plowing, and timber harvesting” (p 41). 

Page 42 specifically addresses erosion and sediment input from roads: 

“Roads frequently generate overland flow from relatively impervious running surfaces and cutslopes.  Additionally, interceptions of interflow at cutslopes can substantial increase the amount of runoff, converting subsurface flow to surface flow.  Paved and unpaved road surfaces, ditches, culverts and bridge approaches can accelerate runoff, sediments and road-associated chemicals.”
Additionally, the summary, in the “Factors Specific to Hydroelectric Power Generation” section (p 48) states:


“…In addition, recent studies indicate that erosion has increased downstream from the Corps dams to compensate for sediment trapped by reservoirs.  With dams capturing upstream sediment and reducing flood peaks, sediment characteristics in downstream reaches are affected proportionally more by channel velocities from bank protection, channel incision, bank erosion, land-use conversions, and downstream sources of coarse sediments. That is, about the same amount of sediment is being transported as before dam construction – which means that amount trapped by the reservoirs is being made up for by channel or other land erosion downstream. (Wentz et al. 1998)”

Decreased particle size of suspended sediment downstream from dams since their construction provides further evidence that sediment sources have changed.  Particle sizes of suspended sediment for post-reservoir samples were finer than for pre-reservoir samples at some sites (Laenen, 1995).  For example, the pre-reservoir average was 65 percent clay and silt for the Willamette River at Salem, whereas the post-reservoir average was 82 percent.  For the Santiam River at Jefferson, the pre-reservoir average was 45 percent clay and silt, and the post-reservoir average was 68 percent.  The smaller particle size measured since dam construction suggests that a new source is contributing the sediment now being measured downstream from the dams.  Decreased particle size may be important because nutrients, such as phosphorous, and toxic constituents, such as dioxins and furans, chlorinated pesticides, and trace elements, can be transported in association with fine sediment (USGS 1995)

The Willamette Basin Hydroelectric Power Generation system has altered the natural sediment transport regime, it is important to not upset that balance further by adding additional “unnatural” sources of sediment.  While much debate has ensued regarding passive Vs active restoration strategies, there is consensus that evaluation of land management practices and cessation of activities and practices that negatively impact habitat and water quality are the often the easiest and most efficacious means to restoring natural processes within the waterways.  It is unlikely that natural sediment transport processes in the river will be restored by removal of the Willamette basin dams.  Off site mitigation of this impact is the only logical alternative.

Erosion downstream from the dams is listed as an impact that may require off-site mitigation within the “Draft Willamette Subbasin Summary”.  The summary further elaborates about subbasin needs resulting from operation of dams supporting the FCRPS: 


“These impacts extend well beyond the site-level and have significant subbasin-wide ramifications.  Mitigation for some of these impacts is currently being required under the Reasonable and Prudent Alternative of the FCRPS Biological Opinion and through the Basinwide Salmon Strategy” (p 124)

The Columbia Basin
The 2000 FCRPS Biological Opinion http://www.nwr.noaa.gov/1hydrop/hydroweb/docs/Final/2000Biop.html  lists offsite mitigation measures in the Reasonable and Prudent Alternatives (RPA) as an option for restoring habitat for species impacted by the FCRPS.  The habitat strategy is intended to accelerate efforts to improve survival in priority areas in the short-term, while laying a foundation for long-term strategies through subbasin and watershed assessment and planning. (Section 9.6.2 page 9-135) Section 9.6.2.1 lists passage and diversion as an objective of tributary habitat efforts.  

RPA Action 150 states: 

“In subbasins with listed salmon and steelhead, BPA shall fund protection of currently productive non-Federal habitat, especially if at risk of being degraded, in accordance with criteria and priorities BPA and NMFS will develop by June 1,2001.”  

RPA Action 152 continues by stating (some information excluded for brevity):

“The Action Agencies shall coordinate their efforts and support offsite habitat enhancement measures undertaken by other Federal agencies, states, Tribes, and local governments by the following:….. Using or building on existing data management structures, so all agencies will share water quality and habitat, data, databases, data management, and quality assurance……This effort would include funding implementation measures recommended in EPA-and state- approved tributary TMDLs that NMFS determines are essential to avoid jeopardy to the listed stocks

These actions are intended to improve Columbia River Basin water quality, with the goal of being consistent with or complementing the NWPPC amended fish and wildlife program, the Clean Water Action Plan, the Unified Federal Policy of a Watershed Approach to Federal Land And Resource Management Plan, the Inter-Governmental Task Force for Monitoring principles, and state and local watershed planning efforts.” (p 9-136)

Action 154 claims: 

“BPA shall work with the NWPPC to ensure development and updating of subbasin assessments and plans; match state and local funding for coordinated development of watershed assessments and plans; and help fund technical support for subbasin and watershed plan implementation from 2001 to 2006. Planning for priority subbasins should be completed by the 2003 check-in. The action agencies will work with other Federal agencies to ensure that subbasin and watershed assessments and plans are coordinated across non-Federal and Federal land ownerships and programs.”  

The subbasin and watershed plans are in place as well as the action plans.  As mentioned earlier, each assessment and action plan identifies the need to improve water quality, decrease erosion, and minimize road impact. The project proposal implements concurrent goals within the Tualatin River Watershed, the Willamette River Subbasin, Lower Columbia River Province, and the Columbia River basin.  In addition, the proposal is consistent with the Council’s Fish and Wildlife Program by providing mitigation opportunities to restore water quality, fish, and wildlife habitat. 

d. Relationships to other projects 
199206800 – Willamette Basin Mitigation Program


One of the goals of the program is to maintain and improve water quality through passive restoration programs.
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198403600 – Willamette River Projects Wildlife and Habitat Loss Assessment


A total of 30,000 acres and 94,000 Habitat Units were estimated to be lost as a result of the development of the Willamette River Basin Federal hydroelectric facilities.  The project proposal will identify off-site mitigation opportunities for this lost habitat.

22052 (Innovative) – Sources, Fate, & Biological Impacts of Sediments as Part of a Comprehensive Sediment Management plan.  

One of the goals of the proposal is to explore the “sediment trilogy” of sediment source, fate and impacts on stream systems fish populations.  Preliminary data should be available from the study during Washington County’s proposal life cycle for incorporation into the site selection process.  

199703400 – Monitoring Fine Sediment Grand Ronde and John Day Rivers


This proposal, along with several other sediment monitoring proposals, will help guide project selection. 

e. Project history (for ongoing projects) 

not applicable

f. Proposal objectives, tasks and methods

Authors Note:  to avoid redundancy, some objectives from Section 4 have been consolidated, and may be performed concurrently rather than consecutively

The primary goals of the proposal are to reduce sediment production of the selected County roads and to decrease sediment transport to the streams by “disconnecting” the roads from the stream systems.  Approximately forty miles of stream-adjacent roads or roads that have the potential for sediment delivery into essential salmonid habitat will be selected for treatment.  Post treatment monitoring will be performed to determine treatment effectiveness and to guide road selection for future projects.

1. Site Specific Engineering

After evaluating habitat value and the buffer length between gravel roads and adjacent stream systems (GIS, aerial photos, site visits), approximately forty miles of gravel roads will be selected for treatment.  Opportunities for relief ditches will be identified and the appropriate treatment will be described.  Additional cross culverts (culverts that carry surface water beneath the roadway) may be installed on roads with steep slopes and long distances between relief drainage facilities.  Conceptual plan views of each road segment will be prepared (AutoCAD) and prescriptive remedies identified on the plans and staked in the field.  Once road sections and treatments are identified, quantities will be determined for dust palliatives, relief ditches, cross culverts, and any other treatments necessary to meet the goals of the proposal.  These quantities will form the basis for bid preparation.  The basic goal of the proposal is to reduce sediment produced by gravel roads by applying dust palliatives and to intercept escaped sediment by directing flows to non-critical areas.


2. Bid Preparation and Contract Award

In accordance with State and County public works bid processes, the project will be let (advertised) for bid.  Roads selected for treatment will be identified and engineering plans for road specific treatment will be included, as well as product specifications.  The product selected for the dust abatement treatment is Lignin Sulfate, a byproduct of the pulp and paper manufacturing process.  This product is readily available, low cost, and environmentally benign.  An application rate of 0.5 gallons / y2 will be required for the product in accordance with manufacturer specifications.  There are several leading suppliers of this product in the local area; we anticipate a competitive bid process with the award going to the lowest qualified bidder.  After the bid is awarded, a contract and purchase order will be finalized.  

3. Develop monitoring program

The goal of the proposal is decrease the sediment production of gravel roads and to minimize the impact of sediment transport into local stream systems by disconnecting the road from the stream.  The most cost efficient method of determining sediment reduction at the stream site is to monitor turbidity within the drainage facilities (ditches) and at the location of road – stream interaction.  Personal conversations with Jan Miller, Clean Water Services, (November 2001) regarding monitoring components reveals that the best approach for us is the measurement of surrogates that are indicative of water quality changes.  In the case of the road and drainage system, by monitoring the delivery system (ditches) and measurement of the parameters (turbidity) within the stream that are likely to contain contaminants from the ditches, we can logically extrapolate the impact the treatments are having on water quality.  A DEQ/EPA certified HACH field turbidimeter would be used to report turbidity in NTUs.  Multiple monitoring techniques will be utilized within the life cycle of this proposal.  After the treatment sites are finalized, monitoring points will be established.  “Before” monitoring of the sites will provide us with baseline information to compare with post treatment monitoring data.  A reference reach, which shows optimum (or typical) conditions, will also be selected and monitored.  Implementation monitoring will ensure that the treatments are installed properly and functioning as designed.  Extensive Post Treatment (EPT) monitoring (Hilborn and Walters 1981; Hicks et al. 1991; and Hall et al. 1978) will occur for the life of the proposal (3-4 years). Monitoring and treatment effectiveness results will be provided to BPA and other local action agencies (Clean Water Services, ODF&W, StreamNet). The monitoring program and site selection will be a collaboration between Washington County, the Tualatin Riverkeepers, and the Tualatin River Watershed Council.  The Council and Riverkeepers have experience developing and staffing large-scale monitoring programs within the watershed and are welcome partners on this proposal.  The Tualatin Riverkeepers have provided a brief synopsis of their monitoring strategy for this proposal:  
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4.
Install relief ditches and cross culverts / Apply dust palliatives 

Once the contract is awarded and sufficient mild weather conditions are obtained, the contractor will receive a “Notice to Proceed”.  It is up to the contractor to determine construction logistics; there are two typical ways to commence construction on a project such as this: the contractor could install and modify all the drainage facilities before applying the dust palliatives, or could work on a road by road basis, fully completing each road section prior to initiating the next one.  Because application of dust palliatives is very weather dependant, our suggestion to the contractor would be to finalize drainage work early in the season, followed by application of the dust palliative when the weather is more cooperative.  In any event, selected roads will be motor-graded, shaped and crowned prior to application of dust palliatives.  County staff will be on-site for the duration of the project to ensure proper modification of drainage facilities, surface preparation and application of dust palliatives.  

g. Facilities and equipment
This program will be included in the FY 2002-2003 budget and work program (currently unfunded with the exception of the local match), the program will be based in Washington County’s Walnut Street Center which has sufficient office space, vehicles, and computers, as well as the personnel necessary to support, monitor, and administer the construction contract

Based on EPA’s 1996 “Precision, Bias, and Accuracy in Measurements” study we have chosen field equipment that is equal to the evaluation criteria. A HACH field turbidimeter will be used for monitoring, a clinometer will be used to determine road grade, AutoCad will be the engineering software, and WEPP ROAD will help determine sediment reduction goals. 
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Section 10 of 10. Key personnel

Engineer:
Keith Lewis EIT Civil Engineer, BS Oregon Institute of Technology, 1983, Engineering Associate, Manager of Project Development Section (not included in budget)


Relevant Experience:  Responsible for section engineering, program and project management.

Program Manager / Grant Administrator:  Janet Oatney Inspection Technician II, Project Development Section


Relevant Experience - Education:  Project Manager for numerous projects during the last six years including fish passage improvements, minor betterments, local improvement districts, FEMA disaster recovery, and assorted road maintenance projects from project inception through permitting, design, construction and closeout.  Have taught several classes on bio-engineered stream bank restoration, erosion control, disaster management, and ESA issues.  Received certification as a wetland delineator from Portland State University (3/98), have completed the Culvert Fish Passage Remediation series (2/98), Endangered Species Listing (8/98), Crystal Reports (5/99), Project Management (8/99), Erosion & Sediment Control (3/00), Fish Passage Short Course (6/00), and Watershed Restoration Workshop (11/01) in addition to numerous engineering courses.  Skilled in Project Management and Grant Administration (have administered over $3,000,000 in grant funds during the past six years which have been audited by independent auditors with no errors).  Currently in charge of the Local Improvement District program which partners with residents to provide road improvements beyond county maintenance standards.  Obtaining permits and ensuring project / program compliance with Federal, State, and Local regulations is another assigned duty.  Co-Founder of Northwest Passage, the local users group that educates other agency staff on issues pertaining to the Endangered Species Act and transportation issues.  Member of the Metro Green Streets Fish Passage Technical Advisory Committee and served on the Willamette Subbasin summary team.  Considered the engineering point of contact for fish passage and environmental compliance by the organization.

GIS/Database:  Richard Crucchiola, GIS specialist . (BS Portland State University; resume not available due to his vacation) Responsible for database construction and integration, GIS analysis and development.  Ensure compliance with compatible outside software.  GIS duties may be incorporated under the Temporary Inspection Technician II position.  

Fiscal Manager:  Ray Neilson, Management Analyst II M.P.A. Brigham Young Marriott School of Management 1986.  Oversees all fiscal operations in the Division. (not included in budget)

A typical dump truck can contain 15-17 tons of material.  The Forty miles of gravel road sediment generation outlined above would require about 100 dump trucks to handle the material generated by the road system.





WEPP results for typical Washington County stream-adjacent road section (as described previously)
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To view the smaller basins, double click on each box.  The bpa_sal_habitat identifies the essential indigenous salmonid habitat within the Tualatin River Watershed.
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Water Quality Limited streams in the Tualatin River Watershed
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Nehalam River Watershed

















Example of relief or “wing” ditches where surface drainage is directed to non-critical areas (forest floor, fill slope, or farmland) rather than stream crossings





Monitoring proposal from Tualatin Riverkeepers, Sue Marshall, December 2001
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