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1. Introduction

1.1 Background

This Biological Assessment (BA) evaluates potential impacts to federally listed candidate, threatened, and endangered species and designated critical habitat from construction and operation of the Salem Regional Employment Center (SREC) infrastructure. The project includes the transformation of property located in southeast Salem, Oregon from its institutional and agricultural character to an employment, recreation, and natural resource center for the region. The BA also addresses conservation measures intended to avoid or minimize potential impacts from the construction and operation of the facility. The evaluation has been prepared to facilitate consultation requirements in accordance with the mandates of 16 U.S.C Section 1536(a) (section 7 of the Endangered Species Act [ESA]). The issuance of a Section 404 Clean Water Act permit by the U.S. Army Corps of Engineers (USACE) is the federal nexus that has triggered the consultation requirements of the ESA.

1.2 Location

The project area is located east of Kuebler Boulevard and south of North Santiam Highway (Hwy 22) in Township 8 South, Range 2 West, Section 8. It is located within the City of Salem’s urban growth boundary. For the purposes of this consultation the action area will include the project site, its immediate environs, Mill Creek from the project site to its confluence with the Willamette River, and the upper portion of the Little Pudding River watershed.
1.3 Project Purpose and Need

The SREC master plan and development strategy is a unique framework that provides the City of Salem and the Mid-Willamette Valley region with a new stimulus for jobs and economic development. The plan envisions the transformation of the property, located in southeast Salem, Oregon, from its institutional and agricultural character to a project ready industrial site as defined by Governor’s Executive Order No. 03-02. The project area will support an employment, recreation and natural resource center for the region.

The goal is to respond to the following issues: the state’s shortage of large, well-located “shovel-ready” parcels of industrial land; the region’s need for employment; the city’s strong desire for family wage jobs and increased tax base; and, the unique potential of the site. The purpose of the project is to: stimulate economic development through the creation of job opportunities; create revenues for state programs and tax revenues for the State and local jurisdictions; and create a new employment center consistent with applicable City and State livability policies.

The goals are intended as a statement of values and the master plan objectives. The goals are intentionally broad to reflect values and long-term objectives that are shared by the City and State:

· Enhance the long-term quality of life in Salem and the region;

· Provide a range of employment and business opportunities that contribute positively to the local and regional economy in the short and long term (e.g., family wage jobs, sustainable and diversified economy, local jobs);

· Develop plan implementation strategies, so that the project can be equitably financed, and readily marketed and permitted;

· Involve the community during the planning process, and incorporate community input into plan recommendations in concert with the project goals;

· Provide open space to address the needs of the Salem area and the local community and in balance with industrial uses of the property;

· Protect and enhance key natural features and sensitive environments in balance with industrial uses of the property; 

· Preserve important historical and cultural features and amenities;

· Provide local infrastructure and public services in concert with development needs. Integrate infrastructure planning with environmental planning; and

· Be consistent with applicable principles of Salem Futures: a comprehensive review of the City’s long-range vision and the development of a preferred alternative for the land use and transportation elements in the Salem-Keizer Urban Area.

2. EVALUATION METHODS

To comply with the ESA Section 7 consultation requirements, a BA is being prepared for all candidate, proposed, and current federally listed threatened and endangered species of plants, fish, and wildlife that are known to occur in the vicinity of the project area. Full analysis and potential “effect” determinations are provided for proposed and listed threatened and endangered species, and where relevant, for designated critical habitat. Critical habitat for Upper Willamette River Chinook salmon and steelhead trout has been recently proposed. Evaluation under Section 7(a)(4) of the ESA for conference opinions will be conducted for critical habitat.

2.1 Species Presence

In order to ascertain the potential occurrence of proposed, threatened, endangered, or candidate species in the project vicinity, Parametrix issued an information request letter to the U.S. Fish and Wildlife Service (USFWS), dated September 21, 2004, and to the Oregon Natural Heritage Program (ONHP), dated September 24, 2004. Parametrix also conducted a search on the NOAA Fisheries Summary of West Coast Salmon and Steelhead Listings web site (NOAA 2004). See Appendix A for copies of resource agency correspondence.

2.1.1 NOAA Fisheries

Parametrix researched information on the possible occurrences of listed anadromous fish species from the NOAA Fisheries Northwest Region web site. NOAA Fisheries evolutionarily significant unit (ESU) coverage maps indicate that Upper Willamette River Chinook salmon and Upper Willamette River steelhead trout may occur in the project vicinity (Table 1). Populations of anadromous fish in Mill Creek historically were undoubtedly small due to the size of the stream and lack of summer flows (NOAA 2003a).

Table 1:  Listed Species with Potential Presence Within the Project Vicinity

	Name
	Scientific Name
	Federal Status

	Upper Willamette River Chinook salmon
	Oncorhynchus tshawytscha
	Threatened

	Upper Willamette River steelhead trout
	Oncorhynchus mykiss
	Threatened


NOAA Fisheries has recently proposed updated designated critical habitat for 13 ESU’s, including Upper Willamette River Chinook salmon and Upper Willamette River steelhead trout. The proposed critical habitat is based on the specific areas within the geographical area occupied by the species, at the time it is listed, in which are found physical or biological features that are essential to the conservation of a given species [50 CFR 424.12(b)]. The proposed designations focus on the principal constituent elements (PCEs) that are essential to the conservation of the species. PCEs include, but are not limited to

“roost sites, nesting grounds, spawning sites, feeding sites, seasonal wetland or dryland, water quality or quantity, host species or plant pollinator, geological formation, vegetation type, tide, and specific soil types.”

An occupied area must contain one or more of the PCEs at the time the species is listed in order to be eligible for designation as critical habitat. 

Essential Fish Habitat under the Magnuson-Stevens Fishery Conservation Management Act (MSA) for Chinook salmon will also be addressed in this document.

2.1.2 U.S. Fish and Wildlife Service

Responding to a request by Parametrix, USFWS provided a list of federally listed and proposed endangered and threatened species, candidate species, and species of concern that may occur in within the area of the SREC project and under their jurisdiction (USFWS 2005). The list included nine listed endangered or threatened species: one wildlife species, one fish species, one invertebrate, and six plants. The species are summarized in Table 2. The list includes all federally listed endangered and threatened species under USFWS jurisdiction and occurring within the larger project vicinity; not all of these species will be present in the proposed project action area.

Table 2:  USFWS-listed Species that may Occur within the SREC Project Area
	Name
	Scientific Name
	Federal Status
	Potentially Present within Action Area

	Bald Eagle
	Haliaeetus leucocephalus
	Threatened
	Y

	Oregon chub
	Oregonichthys crameri
	Endangered
	N

	Fender’s blue butterfly
	Icaricia icarioides fenderi
	Endangered
	N

	Golden Indian paintbrush
	Castilleja levisecta
	Threatened
	Y

	Willamette daisy
	Erigeron decumbens var. decumbens
	Endangered
	Y

	Howellia
	Howellia aquatilis
	Threatened
	Y

	Bradshaw’s lomatium
	Lomatium bradshawii
	Endangered
	Y

	Kincaid’s lupine
	Lupinus sulphureus var. kincaidii
	Threatened
	Y

	Nelson’s checker-mallow
	Sidalcea nelsoniana
	Threatened
	Y


2.1.3 Documented Occurrence of Plant, Fish, and Wildlife Species

Results from the ONHP database search indicated several species were historically present within two miles of the project site. Table 3 summarizes the federally listed threatened, endangered, proposed, and candidate species historically documented to have been present within two miles of the project site.

Table 3:  Protected Species Reported to Occur Within 2 Miles of the Salem Regional Employment Center Project Site

	Species Common Name
	Species Scientific Name1
	Federal Status2
	Potentially Present within Action Area

	Oregon spotted frog
	Rana pretiosa
	C
	N

	Streaked horned lark
	Eremophila alpestris strigata
	C
	N

	Chinook salmon
Upper Willamette River ESU
spring run
	Oncorhynchus tshawytscha
	LT
	Y

	Steelhead
Upper Willamette River ESU
winter run
	Oncorhynchus mykiss
	LT
	Y

	Bradshaw’s lomatium
	Lomatium bradshawii
	LE
	Y

	Willamette Valley Daisy
	Erigeron decumbens var. decumbens
	LE
	Y

	Howellia
	Howellia aquatilis
	LT
	Y

	Kincaid’s lupine
	Lupinus sulphereus ssp. kincaidii
	LT
	Y

	Nelson’s checker-mallow
	Sidalcea nelsoniana
	LT
	Y

	Golden paintbrush
	Castilleja levisecta
	LT
	Y


1
Source: ORNHIC (2003).

2
Federal status: LT = Listed Threatened, LE = Listed Endangered, C = Candidate (ORNHIC 2003; USFWS 2003).

Oregon spotted frog and streaked horned lark are listed as candidate species. The Oregon spotted frog has been extirpated from the Willamette Valley below 3,000 feet elevation. Habitat for the streaked horned lark may occur in the vicinity of the project site. Further evaluation of the impact of the project on these species may be necessary in the future if they are proposed for listing or are listed under the ESA.

3. PROJECT DESCRIPTION

3.1 Project Area

The Salem Regional Employment Center (SREC), located in the southeast corner of the Salem urban growth boundary, is one of the largest properties with undeveloped acreage in the Salem-Keizer urban area. It provides an opportunity to accommodate a large-scale employment center that few other properties can match. Approximately 650 acres in size, the property is the largest undeveloped industrial site along Interstate 5 (I-5) in the region. Figures 1 and 2 depict the site’s location and existing conditions.

The project area is divided into the north and south fields, separated by Aumsville Highway. The north field is located in the Little Pudding watershed. The area is basically flat, with very minor depressions. Drain tiles were installed to drain water off the site, and the field had been plowed and planted for over 100 years. 

The south field is in the Mill Creek Watershed. The eastern section of the field consists of moderately sloped hills used mainly for pasture, a small oak knoll, and an animal waste treatment pond (currently not in use). The rest of the area consists of farmed fields, wetlands and ditches. The southwestern corner is adjacent to Mill Creek, but is separated by a berm.

The SREC Master Plan calls for 313 acres of land zoned for industrial uses, 80 acres zoned for an industrial park, 104 acres zoned for a business park, and 10 acres zoned for a service center. The public will retain ownership of 111 acres of open space and approximately 28 acres of new right-of-way. The attached Figure 3 shows the Draft Master Plan concept assumed for this infrastructure plan.

3.2 Wetland impacts and mitigation

The SREC Master Plan may incur up to 20.71 acres of impacts to wetlands and other waters that are regulated by Oregon Department of State Lands and up to 15.05 acres of impacts to wetlands and other waters regulated by the USACE. Within the open space areas, a 41.12-acre wetland mitigation area will be constructed. It will be based on the location of existing wetlands in an attempt to avoid impacts to most of them. Existing wetlands located within these open space areas will be enhanced and/or expanded to mitigate for impacts to other wetlands. The riparian buffer along Mill Creek at the southwestern border of the project area will be maintained as an open space area. The remaining open space areas are located in the southeastern portion of the project site. 
The project will include a recreational trail system in the site. Each open space area will include a portion of the trail system. In each open space area, the trail will be either adjacent to the wetland areas or contained within the riparian buffer open space along Mill Creek. Where the trail is located adjacent to wetlands, it will be outside the boundaries of the mitigation areas.
The mitigation options include a series of created, enhanced, and restored wetlands in the two large open space areas. The conceptual plan for both sites includes three planting zones: emergent, scrub-shrub, and forested. The wetland areas will be surrounded by preserved open space. The creation of this wetland complex will create habitat for a variety of wildlife, including birds, amphibians and small mammals. 

Excavation and grading will increase water flow-through times and will also increase flood control for areas downstream. Water flow-through times will be increased through a combination of grading, installing a log weir at the outlet of the central mitigation site, and rock weirs within the wetland mitigation areas. The weirs will allow water to filter through. No pumping will be required to supply wetland hydrology on the mitigation site. Use of glyphosate herbicides (e.g., Rodeo or Garlon 3A) to control invasive plant species may be necessary in order to allow for establishment and survival of preferred wetland species.  Native vegetation including emergent, scrub-shrub, and forested species will be planted within the wetland to increase wetland functions and values, including water storage and delay, sediment stabilization and phosphorus retention, nitrogen removal, primary production, invertebrate habitat support, songbird habitat support, and characteristic vegetation. Areas likely to contain standing water will be planted with emergent vegetation to discourage use by waterfowl. Upland species may be planted along some of the wetland edges to provide buffers. 

Construction of the mitigation project will be in three phases, based on development construction and funding availability. Phase 1 will be in the northern section of the central mitigation site and will include the mitigation for Parcels 1A north, 1B, and 1C (see Figure 3). Phase 1 will be constructed concurrently with the development of Parcel 1A north. Phase 2 will be the southern mitigation site and will include the mitigation for wetlands impacted in Parcel 1A south. Phase 3 will be the southern portion of the central mitigation site and will mitigate for the wetland impacts in Phase 2 development. 

3.3 Stormwater management

Surface water management is an integral part of the infrastructure needs for the Salem Regional Employment Center. Highlights of the surface water management plan are summarized here; the complete Surface Water Management technical memorandum is included with the Clean Water Act 404 permit application for the site. The management concept proposed for SREC provides public infrastructure that is designed to manage runoff from the public right-of-way and, wherever possible, private runoff from adjacent properties. The surface water management plan is closely integrated with the natural resource strategy - much of the hydrology necessary to maintain and enhance the wetland areas will be treated stormwater runoff. Stormwater will be treated to current City of Portland standards.

Conveyance throughout the site is currently a combination of closed pipe systems, open channels, vegetated swales, and culverts. South of Aumsville Highway, much of the conveyance system will be routed to either the Central Open Space or the Southern Open Space areas. Stormwater outfalls that discharge directly to an open space will be protected with riprap to control scour. Discharge locations from the SREC site will not change. There will continue to be four discharge locations, two to Mill Creek and two to the Little Pudding River. Figure 4 illustrates the drainage locations. Complete conservation measures are described in a later section of this document. 
Figure 1
Regional Context

Figure 2
Existing Conditions

Figure 3
Assumed Master Plan Concept for Surface Water Infrastructure Plan

Figure 4
Existing Drainage Basins Map

Two conveyance connections are proposed to direct potential overflow from the southern portion to the central portion of the project site. One conveyance connection directs emergency overflow from the Southern Open Space to the Central Open Space. The other conveyance connection allows for emergency overflow from Mill Creek No. 1 discharge location to Mill Creek No. 2 discharge location. Discharge from Mill Creek No. 2 will be directed toward the quarry across Kuebler Blvd., where it may be retained for an indeterminate period of time.

A flow splitter will be required on Deer Park Road to maintain an existing source of water to the wetlands that will be located in the Central Open Space and upstream of the Central Open Space. The flow splitter will send low flows towards the Central Open Space, while high flows will continue south through the conveyance system on Deer Park Road.

The use of vegetated swales will provide significant opportunity for smaller, more frequent rain events to infiltrate to shallow soil depths and flow subsurface to the open space wetlands. Larger rain events will provide much of the hydrology necessary to enhance existing farmed wetlands, restore missing wetlands, or create new wetlands. The open space topography and stormwater volumes will be coordinated so that wetland vegetation is not going to be inundated by deep water. The design of the inlet structures at each discharge location will control stormwater volumes to regulate water levels within the open space wetlands.

In addition to mechanical stormwater treatment devices, a series of vegetated swales located within public rights-of-way parallel to the proposed roads will collect runoff from the roads and allow for sedimentation and filtration of pollutants from the runoff before discharging to the open space wetlands. Totaling more than seven miles in length, the vegetated swales have sufficient capacity to treat the public rights-of-way in addition to the rest of the SREC properties that discharge to them. Additional privately owned and maintained treatment facilities are required on properties that are not able to discharge to a public vegetated swale due to site configuration and topography.

We have assumed that development outside of the rights-of-way will limit the effective impervious area to a maximum of 80% of the total developed area. Development of roads, sidewalks, and trails within the right-of-way is expected to result in 16 acres of new impervious surface. The remaining land planned for development is estimated to result in 299 acres of new impervious surfaces in the Mill Creek Watershed and 109 acres of new impervious surfaces in the Little Pudding Watershed.

Tables 3 and 4 summarize the results of flow modeling. The results demonstrate that the flow duration of the two discharges to Mill Creek are expected to be maintained after development. Water quality will be achieved through the use of vegetated swales for all of the public rights-of-way and private on-site water quality treatment, as necessary. It is estimated that each 300 feet of swale length can treat the runoff from approximately 20 acres of the site.

Table 3:  Discharge to Mill Creek No. 1 (south)

	
	Existing
	
	Proposed
	

	Return Period
	(cfs)
	
	(cfs)
	Return Period

	½ of 2-year
	54
	>
	54
	2-year

	2-year
	108
	>
	93
	10-year

	10-year
	136
	>
	133
	100-year


Table 4 Discharge to Mill Creek No. 2 (north)

	
	Existing
	
	Proposed
	

	Return Period
	(cfs)
	
	(cfs)
	Return Period

	½ of 2-year
	28
	>
	28
	2-year

	2-year
	56
	>
	44
	10-year

	10-year
	72
	>
	69
	100-year


The developers of the property that discharges to the Little Pudding River, north of Aumsville Highway, will provide stormwater detention facilities that meet the same performance standards described in Section 7, Conservation Measures.

As is the case with the entire infrastructure necessary to serve the SREC properties, it is not feasible to implement the entire stormwater management strategy all at once. It is anticipated that site build-out will take 20 years. Interim configurations will be designed to accommodate the stormwater management needs of the site as development occurs.

4. NATURAL HISTORY AND SPECIES OCCURRENCE

The following sections describe the natural history, habitat requirements, species presence, and migration timings of the federally listed threatened salmon and steelhead ESUs that may occur within the project area. 

4.1 Upper Willamette River Chinook Salmon (Threatened)

4.1.1 Listing Status

The UWR Chinook salmon ESU was listed as threatened under the Endangered Species Act on March 24, 1999 (64 CFR 14308). This ESU includes all naturally spawned populations of spring-run Chinook salmon in the Clackamas River and the Willamette River and its tributaries above Willamette Falls. 

Proposed critical habitat encompasses the specific areas within the geographical area occupied by a species, at the time it is listed, on which are found those physical or biological features (I) essential to the conservation of the species and (II) which may require special management considerations or protection. 

4.1.2 Species Habitat Requirements

Chinook salmon are the largest of any salmon, with an adult average weight ranging between 18 to 35 pounds and often exceeding 40 pounds (Healey 1991). UWR Chinook adults often remain in the ocean from 3 to 5 years before returning to their natal rivers and streams for spawning, although smaller tributaries are routinely utilized. UWR spring run Chinook typically enter freshwater in March and April, but do not descend Willamette Falls until May or June, after water temperatures exceed 50ºF (Myers et al. 1998). Peak spawning occurs in September. Mature females are known to spawn in water depths from a few inches to several feet. Spawning females may dig one or more nests within a given redd in suitable gravels ranging from 0.5 to 4 inches in diameter (Healy 1991). Redd depth ranges from 4 to 32 inches deep. Chinook salmon are semelparous, i.e. they die after spawning.

The eggs of Chinook salmon may hatch in 32 to 160 days depending on water temperature, dissolved oxygen concentrations, and other physical factors (Healy 1991). Alevin (post-hatch sac fry) reside in the redd for 2 to 3 weeks while absorbing their yolk sacs. Sedimentation of fine particles among gravel and cobble spawning beds is known to reduce alevin survival to emergence. Immediately following emergence, Chinook fry disperse downstream prior to taking up residence in suitable freshwater habitats. Juvenile fry remain in their natal streams to rear and feed for varying lengths of time depending on hatch date, race, stock, and other environmental factors (Myers et al. 1998). In most river systems, fry migrants (those that migrate at 60 to 150 days post-hatching) and fingerling migrants (those that migrate in the late summer or autumn of their first year) represent the majority of “ocean-type” migrants (Myers et al. 1998). When conditions are not conducive to subyearling emigration, ocean-type Chinook salmon may remain in fresh water for their entire first year. “Stream-type” Chinook migrate during their second or, more rarely, their third spring (Myers et al. 1998). Downstream movement of fry occurs mainly at night, although small numbers may move during the day (Healy 1991). Once started downstream, Chinook fry may continue all the way to the estuary or take up residence for periods ranging from a few weeks to a year or more, depending on environmental conditions and genetic factors.

4.1.3 Species Presence

Native Chinook salmon in the Upper Willamette ESU are a spring-run. The number of fish that move into the Mill Creek system is not known, although spring Chinook have been found to spawn and rear in Mill Creek (NOAA 2003a). This ESU is also present in the lower 3.1 river miles of the Little Pudding River; they are documented to use the lower reaches for rearing and migration (StreamNet 2004).

The peak downstream migration time for juveniles to the marine environment occurs in March and April. However, juvenile spring-run juvenile Chinook salmon migration is bimodal, as a much smaller migration of juveniles also occurs during the winter months. Thus, juveniles could be expected to migrate downstream within the lower Willamette through mid-December. The juveniles are probably not year-round residents, although some portion of the population may attempt to rear in fresh water for more than one year. 

Native spring-run chinook populations in the Upper Willamette ESU have been relatively stable over the long-term (Myers et al. 1998). Total run sizes reported from UWR spring Chinook since 1970 have ranged from 30,000 to 130,000, with the 2000-2002 runs in the range of 60,000 to 80,000 (NOAA 2003a). Since 1970 to the present, the run sizes over Willamette Falls has ranged from approximately 19,000 to 117,600, with the 1999-2003 runs averaging 68,627 adults and jacks combined (ODFW 2003 and ODFW 2004). The 2004 UWR spring Chinook counts at Willamette Falls yielded a run size of 96,725 fish (ODFW 2004). Based on egg collections at salmon hatcheries, the spring chinook salmon run in the 1920s may have been 275,000 fish. 

4.2 Upper Willamette River Steelhead (Threatened)

4.2.1 Listing Status

The Upper Willamette River steelhead ESU was listed as threatened under the Endangered Species Act on March 25, 1999 (64 CFR 14517). Protected fish include all naturally spawned populations of winter-run steelhead in the Willamette River, Oregon and its tributaries upstream from Willamette Falls to the Calapooia River, inclusive. Naturally spawned summer-run steelhead are not included in this ESU.

Proposed critical habitat encompasses the specific areas within the geographical area occupied by a species, at the time it is listed, on which are found those physical or biological features (I) essential to the conservation of the species and (II) which may require special management considerations or protection. 

4.2.2 Species Habitat Requirements

Steelhead exhibit one of the most diverse life history patterns of any Pacific salmonid, including varying degrees of anadromy, differences in reproductive biology, and variable life history between generations (Busby et al. 1996). Steelhead may exhibit anadromy or fresh water residency, and under certain circumstances apparently yield offspring of the opposite form. Anadromous steelhead adults often remain in the ocean and estuarine environment for 2 to 3 years before returning to their natal streams to spawn.

Within the UWR ESU, only late-run winter steelhead are included (Busby et al. 1996). Winter-run (ocean-maturing) steelhead typically enter fresh water from late winter to early spring at an advanced stage of maturity and spawn soon after reaching their natal river (Busby et al. 1996). In the UWR ESU, steelhead typically enter fresh water in March and April. Unlike other Pacific salmon, steelhead are iteroparous (i.e. they are capable of spawning more than once before they die). Rarely do steelhead spawn more than twice.

Steelhead often seek out small tributaries with gravel riffles for spawning. Mature adult females dig redds in substrate typically containing 0.5 to 4.5 inch diameter gravels where upwelling and water velocities are favorable. Steelhead eggs may incubate in nesting gravels (redds) for 1.5 to 4 months before hatching, depending on water temperature (NMFS 1998). Following yolk sac absorption, fry emerge from the redd and begin actively feeding. Steelhead may reside in fresh water for 1 to 4 years, although more commonly 2 to 3 years, before migrating to salt water as smolts. Suitable cover plays an extremely important role in habitat selection by juvenile steelhead (Busby et al. 1996). Juvenile fish prefer habitats with water velocities of less than 0.0005 feet per second and depths of 0.5 foot containing cobble and gravel substrates. Steelhead prefer to rear in areas where water temperature ranges from 45 to 58ºF (Busby et al. 1996).

4.2.3 Species Presence

Native winter steelhead in the UWR ESU are late-migrating, entering fresh water primarily in March and April (Busby et al. 1996). These late-run winter steelhead adults can be expected in the lower Willamette River from January through mid-May. Steelhead smolts from this ESU migrate downstream through the lower Willamette River from March through mid-July, with peak migration occurring in May. However, individual juvenile steelhead do not spend much time rearing in the lower 12 miles of the Willamette River during their downstream migration to the ocean.

Native winter steelhead populations in the Upper Willamette ESU have been declining on average since 1971, with large fluctuations in abundance. From 1998 to 2002, the five-year average adult escapement over Willamette Falls was 8,905 fish (ODFW 2003). In comparison, the five-year average adult escapement for the periods 1970 to 1974, 1980 to 1984, and 1990 to 1994 were 17,466, 15,743 and 6,063 fish, respectively (ODFW 2003). The complete counts, from 2002, at Willamette Falls indicate that 15,656 winter steelhead passed the falls (ODFW 2003). Winter-run steelhead are known to use Mill Creek within the project vicinity for spawning and rearing activities (StreamNet 2004).
4.3 Bald Eagle

The bald eagle is closely associated with freshwater, estuarine, and marine ecosystems that provide abundant prey and suitable habitat for nesting and communal roosting (Watson et al. 1991). Nesting behaviors typically begin in January, followed by egg laying and incubation in February and March (Isaacs et al. 1983). Young are reared throughout April, May, and June. Fledging occurs in July and August. Bald eagles are primarily predators but are also opportunistic scavengers that feed on a variety of prey including migrating and spawning salmon, other fish, small mammals, waterfowl, seabirds, and carrion (Snow 1981).

4.3.1 Listing Status

The use of DDT and its associated impact to bird eggshell thickness was a major cause of this species’ decline. The bald eagle was listed as threatened in 1967. Population numbers have increase to the point where the species was proposed in July 1999 for delisting. The delisting decision is still under review. It is listed as threatened by the State of Oregon, as well. In addition, the bald eagle is protected under the Bald Eagle and Golden Eagle Protection Act of 1940 (as amended). According to Isaacs and Anthony (2003), there are 416 bald eagles in Oregon; within the Willamette Basin, there are 59. The recovery population goals for these areas are 206 and 21, respectively (Isaacs and Anthony 2000).

4.3.2 Species Habitat Requirements

The bald eagle occurs throughout the United States and Canada. Breeding territories are typically located within 1 mile of permanent water in predominantly coniferous, uneven-aged stands with old-growth structural components (Anthony et al. 1982, Stalmaster 1987, Anthony and Isaacs 1989). Nests are usually built on limbs just below the crown, with the canopy above providing cover (USFS 1977). Favored nest trees are usually the largest tree or snag in a stand that provides an unobstructed view of the surrounding area and a clear flight to and from the nest (Stalmaster 1987). Bald eagles usually forage in large open areas with a wide visual field and suitable perch trees near the food source (USFS 1985). 

4.3.3 Species Presence

The project site does not contain any habitat elements that could provide roosting or nesting opportunities for bald eagles. No documented nesting sites are located near the project site. In addition, Mill Creek, to which the project site is adjacent, does not provide likely foraging habitat for bald eagles due to its narrow width (approximately 50 feet at the project site), turbid waters, and lack of preferred prey species.

In summary, the project site lacks suitable nesting habitat for bald eagles and Mill Creek immediately adjacent to the project site does not provide likely foraging opportunities. There are no known nests in the vicinity. 

4.4 Fender’s Blue Butterfly

4.4.1 Listing Status

Fender’s blue butterfly was listed as threatened in 2000. Currently, there are 12 populations of Fender’s blue butterfly in the Willamette Valley of Oregon (Hammond and Wilson 1993).

4.4.2 Species Habitat Requirements

The Fender's blue depends on specific Willamette Valley native plants for adult and larval food sources. Larvae feed on three native lupines, most commonly on the rare Kincaid's lupine (Lupinus sulphureus ssp. kincaidii). Adults collect nectar from a small range of native forbs, especially Allium amplectens and Sidalcea virgata (Wilson et al. 1997). Fender’s blue butterfly occupies native grassland habitats within the Willamette Valley. The majority of the populations are found on drier upland prairies, although occasional populations are found in wet prairies. Fender’s blue butterflies occupy sites located almost exclusively on the western side of the valley, within 21 miles of the Willamette River (50 CFR Part 17). Fender’s blue butterfly is threatened by habitat loss due to grazing, agricultural activities, urban development, roadside maintenance, and fire suppression.

4.4.3 Species Presence

There are no records of Fender’s blue butterfly occurring in the project area. The project area currently does not contain any wet or upland native prairie habitat areas that could support Fender’s blue butterfly. Currently, the area is in agricultural production. In summary, the project site lacks suitable habitat for Fender’s blue butterfly, and historic presence of this species has not been documented.

4.5 Golden Paintbrush

Golden paintbrush (Castilleja levisecta) is a member of the figwort family (Scrophulariaceae). It is a perennial herb with erect to spreading stems and it tends to grow in clumps. Its bracts are showy, golden yellow and hide the actual flowers (Pojar and MacKinnon 1994). Golden paintbrush is endemic to the native grasslands of the Puget Trough region
.

4.5.1 Listing Status

Golden paintbrush was placed on the federal list of threatened species in 1997. It is also listed by the state of Oregon as endangered. Currently, golden paintbrush is known to exist at ten sites in three counties in Washington and two islands in British Columbia. The southernmost known population of golden paintbrush occurs south of Olympia in Thurston County, Washington (USFWS 1997).

4.5.2 Species Habitat Requirements

Low elevation grassland or prairie areas provide suitable habitat for golden paintbrush. This species requires exposed areas kept free from encroachment by native and exotic woody species in order to grow. Golden paintbrush cannot survive under a closed canopy, such as that formed by Douglas fir, wild rose or barberry. Fire suppression practices have contributed to the loss of its preferred open grassland habitat (USFWS 1997). Conversion of this grassland habitat to agricultural, residential, and commercial development has resulted in this species’ extirpation from most of its range.

4.5.3 Species Presence

There are no records of golden paintbrush occurring in the project area, but it was recorded within two miles of the project area in the year 1916 (ORNHIC 2004). A survey of the project site, conducted by the Oregon Department of Agriculture in June and July of 2003, resulted in no observations of Golden paintbrush (Amsberry and Meinke 2003). Areas of low elevation, open, grassland habitat do occur in the project vicinity. However, the existing grasslands have been subjected to repeated disturbances, ranging from development and mowing to invasion by non-native species. It is highly improbable that these non-native grasslands support any members of this species. In summary, the project area does not currently include the requisite habitat suitable for golden paintbrush and any populations that were present have likely been extirpated.

4.6 Willamette Daisy

The Willamette daisy (Erigeron decumbens var. decumbens) is a member of the aster family (Asteraceae). This species historically occurred in the Willamette Valley of Oregon. It is a perennial herb that grows 0.6 to 2.4 inches in height. Flowering occurs in June and July. Seed dispersal occurs by wind transport. It is associated with native wetland prairies in low, flat regions with periodic flooding.

4.6.1 Listing Status

The Willamette daisy was placed on the federal list of endangered species on January 25, 2000. It is listed as endangered by the state of Oregon. Currently, the Willamette daisy is known to exist in 28 sites in the Willamette Valley in Polk, Marion, Linn, Benton, and Lane Counties. Twenty of these sites are less than 8.3 acres in area (USFWS, 2000).

4.6.2 Species Habitat Requirements

The Willamette daisy is restricted to native, low elevation wetland prairies. This species is often found in association with tufted hairgrass (Deschampsia caespitosa) on strongly reducing soils and has the same habitat requirements as Bradshaw’s lomatium. The Willamette daisy is threatened by habitat loss due to grazing, agricultural activities, urban development, roadside maintenance, and herbicide application (USFWS, 2000).

4.6.3 Species Presence

There are no records of Willamette daisy occurring in the project area, but it was recorded within two miles of the project area in the year 1924 (ORNHIC 2004). A survey of the project site, conducted by the Oregon Department of Agriculture in June and July of 2004, resulted in no observations of Willamette daisy (Amsberry and Meinke 2003). The project area does not contain any wet prairie habitat areas that could support the Willamette daisy. Currently, the existing area is populated with non-native vegetation. It is highly improbable that these non-native grasslands support any members of this species. In summary, the project site lacks suitable habitat for the Willamette daisy.

4.7 Water Howellia

Water howellia (Howellia aquatilis) is a member of the bellflower family (Campanulaceae). This species historically occurred over a large area of the Pacific Northwest. It is a hydrophytic annual plant that grows 4 to 24 inches in height. It has extensively branched stems with both submerged and emergent flowers. Low genetic variability of water howellia limits the species to a highly specific habitat (USFWS 1994).

4.7.1 Listing Status

Water howellia was placed on the federal list of threatened species in 1994. It is not listed by the state of Oregon. Currently, water howellia is known to exist in Washington, Montana and Idaho, but has been extirpated from California, Oregon, and some sites in Washington and Idaho (WNHP 1997). The last documented presence within two miles of the project site was in 1935 (ORNHIC 2004).

4.7.2 Species Habitat Requirements

Water howellia is restricted to seasonally inundated, shallow water areas, and the edges of deep ponds that are partially bordered by deciduous trees. Seed germination for this species occurs only when ponds dry out and the seeds are exposed to air. The size of the population varies from year to year depending on the extent of area that becomes desiccated (WNHP 1997). The species is therefore very sensitive to any changes in the surface or subsurface hydrology, and subtle changes to this environment can be devastating to a population. Water howellia is threatened by competition from exotic species, impacts due to timber harvest, and grazing and trampling by livestock (WNHP 1997).

4.7.3 Species Presence

There are no records of water howellia occurring in the project area, but it was recorded within two miles of the project area in the year 1935 (ORNHIC 2004). A survey of the project site, conducted by the Oregon Department of Agriculture in June and July of 2003, resulted in no observations of water howellia (Amsberry and Meinke 2003). The project area does not contain any possible habitat areas that could support water howellia. The habitat in this area has been subjected to repeated disturbances, ranging from development and mowing, to invasion by aggressive non-native species. It is highly improbable that these non-native habitats support any members of this species. Water howellia does not compete well with other plants. In summary, the project site lacks suitable habitat for water howellia.

4.8 Bradshaw’s Lomatium

Bradshaw’s lomatium (Lomatium bradshawii) is a member of the carrot family (Apiaceae), and is also known as Bradshaw’s desert parsley. Bradshaw’s lomatium is endemic to wet, native prairies of the Willamette and Umpqua Valleys, and was once locally abundant. Habitat loss and degradation have led to this species’ extirpation from most of its range. It is a perennial herb that grows from 8 to 20 inches tall, with finely divided basal leaves and small yellow flowers, subtended by green bracts divided characteristically by three (Eastman 1990; Guard 1995).

4.8.1 Listing Status

Bradshaw’s lomatium was placed on the federal list of endangered species in 1988. The state of Oregon also lists Bradshaw’s lomatium as endangered.

4.8.2 Species Habitat Requirements

Open, wet, native prairies provide the optimal habitat for Bradshaw’s lomatium. However, many of these areas have been converted to agriculture, housing and industrial uses, greatly contributing to the decline in numbers of Bradshaw’s lomatium (Eastman 1990; Guard 1995). Another factor impeding the continuation of this species is its limited ability to generate new plants. Many individuals within a population are sterile, and thus never develop seeds (Guard 1995).

4.8.3 Species Presence

There are no records of Bradshaw’s lomatium occurring in the project area, but it was recorded within two miles of the project area in the year 1916 (ORNHIC 2004). A survey of the project site, conducted by the Oregon Department of Agriculture in June and July of 2003, resulted in no observations of Bradshaw’s lomatium (Amsberry and Meinke 2003). Existing grasslands have been subjected to repeated disturbances, ranging from development and mowing, to invasion by aggressive non-native species. It is highly improbable that these non-native grasslands support any members of this species. Bradshaw’s lomatium cannot compete well with invasive species, due to its limited reproductive capacity (Guard 1995). In summary, the project area lacks suitable habitat conditions for Bradshaw’s lomatium.

4.9 Kincaid’s Lupine

Kincaids’s lupine (Lupinus sulphureus var. kincaidii) is a member of the pea family (Fabaceae). This species historically occurred west of the Cascade Mountains from Douglas County, Oregon to Lewis County, Washington. It is a perennial plant that grows 16 to 32 inches in height. It is associated with native upland prairies and open oak woodlands that have a history of fire disturbance. Kincaid’s lupine is the primary host plant of the endangered Fender’s blue butterfly (Icaricia icarioides fenderi).

4.9.1 Listing Status

Kincaid’s lupine was placed on the federal list of threatened species on January 25, 2000. It is listed as threatened by the state of Oregon. Currently, Kincaid’s lupine is known to exist in 48 sites in the Willamette Valley, 4 sites in Douglas County, Oregon and two sites in Lewis County, Washington (USFWS 2000).

4.9.2 Species Habitat Requirements

Kincaid’s lupine is restricted to mesic to slightly xeric soils in native upland prairies. Seed dispersal occurs when seeds pods dry and expel their seeds. This species requires occasional burning to limit shading by trees, although it is often found in association with fire-resistant Oregon white oak (Quercus garryana). Kincaid’s lupine is threatened by habitat loss due to agricultural activities, urban development, roadside maintenance, and herbicide application (WNHP 1997).

4.9.3 Species Presence

There are no records of Kincaid’s lupine occurring in the project area, but it was recorded within two miles of the project area in the year 1916 (ORNHIC 2004). A survey of the project site, conducted by the Oregon Department of Agriculture in June and July of 2003, resulted in no observations of Kincaid’s lupine (Amsberry and Meinke 2003). The project area does not contain any possible habitat areas that could support Kincaid’s lupine. Currently, the existing project area is populated with non-native vegetation. Existing grasslands have been subjected to repeated disturbances, ranging from residential development and mowing, to invasion by aggressive non-native species. It is highly improbable that these non-native grasslands support any members of this species. In summary, the project site lacks suitable habitat.

4.10 Nelson’s Checker-mallow

Nelson’s checker-mallow (Sidalcea nelsoniana) is a member of the mallow family (Malvaceae). This species historically occurred in western Oregon and Washington between southern Benton County, Oregon and Lewis County, Washington. It is a perennial herb that grows 16 to 40 inches in height. Flowering occurs as early as mid-May and as late as September. It is associated with streams, meadows, swales, and other open areas.

4.10.1 Listing Status

Nelson’s checker-mallow was placed on the federal list of endangered species in 1993. It is listed as threatened by the state of Oregon. Currently, Nelson’s checker-mallow is known to exist at 48 sites in seven counties in Oregon and at two sites in Lewis County, Washington (WNHP 1997; USFWS 1993).

4.10.2 Species Habitat Requirements

In the Willamette Valley, Nelson’ checker-mallow often occurs in association with ash swales, meadows with wet depressions, or riparian areas. This species occurs in areas of little or no shade and does not tolerate encroachment by woody species. Its habitat requirements were met by the periodic burning that selected against trees and other woody species. Nelson’s checker-mallow is threatened by habitat loss due to grazing, agricultural activities, urban development, roadside maintenance, fire suppression, and stream alterations (USFWS 1993).

4.10.3 Species Presence

There are documented occurrences of Nelson’s checker-mallow on the project site. Surveys conducted by the Oregon Department of Agriculture resulted in two plants being identified along a ditch bank. The individual plants are not considered healthy, as they have been highly stressed by the adjacent agricultural activities. 
5. BASELINE CONDITIONS

5.1 Willamette River Basin

The Willamette River basin is approximately 180 miles long, 100 miles wide, and encompasses approximately 11,500 square miles of land within northwest Oregon, equivalent to approximately 12 percent of the state. Thirteen of the thirty-six Oregon counties lie within or intersect the watershed area. The Willamette River flows from south to north between the Cascade Mountain to the east and the Coast Range to the west. The headwaters of the Willamette River drain from as far south as Cottage Grove, Oregon to its confluence with the Columbia River (Hulse et al. 2002).

The Willamette River watershed is the largest river basin wholly within Oregon and contains a majority of the state’s population, largest cities, major industries, and some of Oregon’s most productive agricultural lands and fishery resources (NOAA 2003b). The Willamette River is the thirteenth largest river in the conterminous United States in terms of stream flow. Annual average discharge of the Willamette River at its mouth is approximately 23 million acre-feet, accounting for 15 percent of the total flow in the Columbia River. Elevations within the watershed range from approximately 10 feet above mean sea level (msl) at the confluence to approximately 450 feet above msl at the south end of the valley floor; elevations to the west reach approximately 4,100 feet above msl at Mary’s Peak in the Coast Range and approximately 10, 500 feet above msl at Mt. Jefferson in the Cascade Range (Hulse et al. 2002).

Climatic conditions of the watershed include cool, wet winters and warm, dry summers. Most of the rainfall occurs during the fall, winter, and spring seasons with little rainfall during June, July, and August. The Coast and Cascade ranges receive approximately 80 percent of the precipitation falling within the watershed, and store much of this water as snow (NOAA 2003c). The average annual temperature for the project area is 52ºF with an average annual precipitation of 40.3 inches (Oregon Climate Service 2004). 

Significant changes have occurred in the watershed since the arrival of Europeans in the 1800s. Prior to the arrival of the settlers, a majority of the watershed was composed of forested land. Today, only half of the watershed contains forested land. Currently, one-third of the watershed is used for agriculture and approximately five percent is urbanized or is residential use. The river receives direct input from treated municipal wastes and industrial effluents as well as non-point source input from agricultural, silvicultural, residential, urban, and industrial land uses (NOAA 2002). 

Habitat conditions within the lower Willamette River are highly degraded. Causes of the degradation include: channelization of stream banks, removal of off-channel habitat and refugia, natural waterways and tributaries placed into pipes, disconnection of floodplains, logging and agriculture, and urban development.

5.1.1 Mill Creek

The Mill Creek sub-watershed drains approximately 110 square miles (City of Salem 2004). Natural flows in Mill Creek during the summer months are minimal; flows are as low as 10 cubic feet per second (cfs) by late summer. Mill Creek flows are primarily fed by operations of the Santiam Water Control District (SWCD), delivering flows from SWCD diversions into Salem Ditch. Habitat elements are missing due to channel armoring including limited large woody debris, pool frequency, and off-channel habitat; floodplain connectivity is lacking; and the hydrology is not properly functioning because of the disturbed nature of the Mill Creek basin (NOAA 2003a). 

Mill Creek is currently on the Oregon Department of Environmental Quality (DEQ) 303(d) List of Water Quality Limited Waterbodies for fecal coliform (DEQ 2002).

During very high flows, water in the Mill Creek system has been reported to rise close to the bottom of the I-5 bridge structure over the stream. Anecdotal evidence from NMFS via ODOT (Molly Cary, pers. comm.) suggests that this detention causes Mill Creek to overflow its banks and back-up into the quarry ponds upstream. This overflow may transport an undetermined number of anadromous and resident fish into the quarries. The I-5 bridge structures are planned for replacement in the near future. Due to extenuating circumstances, including potential flooding of developed areas downstream of the project areas, the structure will maintain the same hydraulic capacity. The effects of this project on listed NFMS species will be addressed in a separate consultation with NMFS. The SREC project will decrease peak flows into the Mill Creek system. This action may help to alleviate overflows from Mill Creek during high flows. 
The ODFW in-water work period for Mill Creek is June 1 to September 30.

5.1.2 Little Pudding River

The Little Pudding River sub-watershed drains 63 square miles; the Salem area is significant for its urban runoff contribution. The Little Pudding River has poor water quality due to its slow meandering course and pollution from farms, rural sewer systems and urban runoff (City of Salem 2004).

The ODFW in-water work period for the Little Pudding River is June 1 to September 30.

A discussion of pathways and indicators considered in this BA and the net effect of the proposed project on each relevant indicator are provided in the following sections.

5.2 Pathways and Indicators (NOAA Fisheries)

5.2.1 Water Quality

Temperature

During summer months, both Mill Creek and the Little Pudding River are subject to low flows, which allows the temperatures to rise to warmer levels, however, neither stream is listed on the Oregon Department of Environmental Quality 303(d) list for temperature. Historical temperature data from 1968 for Mill Creek indicates August water temperatures of 66º and 70ºF. Sampling events in March 2003 indicate temperatures ranging from 47º to 49ºF (DEQ 2004). Data from 1989 for the Little Pudding River sampling stations indicates a temperature range between July and October of 54º (October) to 72ºF (August).

The proposed project is not expected to increase temperatures in Mill Creek or the Little Pudding River. The proposed project will involve treated stormwater discharges to Mill Creek and the Little Pudding River. Because stormwater discharges will occur primarily in the winter when stream temperatures are not an issue, the discharges are not anticipated to negatively affect the temperature of the streams
Dissolved Oxygen

Historical sampling from 1968 indicates Mill Creek DO levels of 8.9 to 9.1 mg/L; no recent sampling data is available for Mill Creek. 1989 sampling in the Little Pudding River indicates a range of DO from 5.4 (August) to 10.1 mg/L (October). NOAA Fisheries’ properly functioning criteria for DO is 8 mg/L as a water column minimum.

No increase in biological or chemical oxygen demand is anticipated as a result of the project. Therefore, no change in the dissolved oxygen (DO) levels is expected.

pH

In 1968, pH levels in Mill Creek were reported to be 7.2 to 7.6. March 2003 samples were reported as 7.0 to 7.5. In the Little Pudding River, 1989 sampling results indicate pH levels between 7.2 (July) and 8 (August). pH levels are at properly functioning standards.

No changes in pH levels are expected as a result of the project.

Nutrients, Toxicity, and Turbidity

Mill Creek is listed on the DEQ 303(d) list for bacteria due to historic fecal coliform levels that were as high as 1400 most probable number/100 ml in 1968. This listing places Mill Creek in the at risk category. The Little Pudding River is not listed for any of these parameters.

No changes in nutrients, toxicity, or turbidity are expected as a result of this project.  Although herbicides may be used within the wetland mitigation area to ensure that native vegetation becomes properly established, its use will be controlled to ensure negligible effects on off-site resources.

5.2.2 Flow and Hydrology

With regional development, Mill Creek has been pumped for water supplies, harnessed to generate energy, and used to carry wastes. It has been altered to move water closer to where it was needed, and to move flood waters away quickly. Urbanization, industrialization, agriculture and timber harvesting, have all affected the natural stream environment (Hemesath and Nunez 2002). Mill Creek and the Little Pudding River are known to have low summer flows that can inhibit fish passage. As a result, the watersheds are considered to be not properly functioning for changes in peak/base flows and for drainage networks. 

No changes in base flow are expected to either Mill Creek or the Little Pudding River as a result of this project. Peak flows contributing to both streams are likely to be reduced based on the previously discussed stormwater management plan.

5.2.3 Biotic Integrity

Biotic Integrity scores are not available for Mill Creek or the Little Pudding River.

No changes to biotic integrity are anticipated as a result of this project.

5.2.4 Habitat Elements

Substrate

No comprehensive surveys of substrate characteristics have been conducted in the Mill Creek or Little Pudding River systems. Because of the surrounding land uses and urban nature of the project area, it is very likely that the systems are dominated by sand and silt. Sand and silt dominated systems with greater than 30 percent embeddedness is considered to be “not properly functioning.”  It is likely that these conditions apply to the watersheds within the project vicinity.

No changes to the substrate in either stream system are expected as a result of this project.

Large Woody Debris

No comprehensive survey of large woody debris (LWD) has been conducted for the Mill Creek or Little Pudding River systems. It is likely that LWD is lacking in quantities sufficient enough to provide aquatic habitat complexity for resident and migrating salmonids within the two watersheds. Depletion of riparian zones (i.e. lack of mature trees) caused by development has likely eliminated the potential for LWD recruitment to the streams along much of their shorelines. Due to the channelization of the streams, it is likely the banks would not have the necessary capability to catch and hold LWD. Thus the Mill Creek and Little Pudding River are “not properly functioning.”

No changes to the LWD presence in either stream system are expected as a result of this project.

Off-channel Habitat

Prior to European settlement, uncontrolled riverine processes such as high water events created off-channel habitat naturally (Hulse et al. 2002). Settlement of the Willamette Valley resulted in the construction of 13 major and several more minor dams, extensive bank stabilization, channelization, removal of riparian forests, in-river and near shore gravel mining, construction of dikes, and filling of channels and wetlands (Hulse et al. 2002). All of these activities have caused simplification of the stream systems and reduced connectivity, resulting in a loss of natural riverine processes and off-channel habitat. Over the last 150 years, as much as 80 percent of the active channel of the Willamette River has been reduced by human development (Hulse et al. 2002). Agricultural activity in the Mill Creek and Little Pudding River watersheds has resulted in stream system alterations that have reduced off-channel habitat. Based on this information, the off-channel habitat parameter is classified as “not properly functioning.”

No changes to the off-channel habitat in either stream system are expected as a result of this project.

Refugia

Stream buffers in the middle Willamette system, including Mill Creek and the Little Pudding River, are limited because of encroachment that has resulted from commercial and industrial development, as well as removal of riparian vegetation and floodplain areas. Based on this information, the watersheds are considered “not properly functioning” for the refugia parameter.

No changes to the refugia in either stream system are expected as a result of this project.

Pool Frequency/Quality

No quantitative data is available for pool frequency or pool quality for the Mill Creek or Little Pudding River watersheds.

No changes to the pool frequency or quality in either stream system are expected as a result of this project.

5.2.5 Watershed Conditions

Road Density and Location

Considerable road density is present within the lower Mill Creek watershed and the upper (western edge) Little Pudding River watershed. These are the areas within the Salem urban growth boundary. The majority of both watersheds, however, are agricultural and rural development. As development has occurred, roadway networks have increased within each watershed, particularly on the Willamette River floodplain. 

Road density will increase due to the development of the SREC site. Additional roads and parking surfaces will be added, however the total impervious area within the Mill Creek and the Little Pudding River watersheds will not significantly change.

Disturbance History

Mill Creek and the Little Pudding River watersheds have experienced considerable past disturbance in all areas of the watersheds, including areas of aquatic refugia, wetlands, floodplains, and riparian habitats. The majority of the Mill Creek mainstem contains high shade from riparian vegetation, however the portion of Mill Creek in the proposed project vicinity is categorized as having low shade (Hemesath and Nunez 2002). The portion of the Little Pudding River watershed in the project vicinity has also been subject to riparian area clearing due to agricultural and urban land practices.

The development of the SREC site will slightly contribute to the disturbance history of the Mill Creek and the Little Pudding River watersheds. Conservation and mitigation measures will be implemented to address and minimize negative impacts of disturbance in the watershed.

5.2.6 Riparian Conditions

Riparian reserves along lower Mill Creek are limited. The lower watershed is contained within the city of Salem and much of the creek has been channelized or ditched (Hemesath and Nunez 2002). The riparian area within the immediate project vicinity is considered to have low and medium shade cover (Hemesath and Nunez 2002). Because of the highly developed nature of the lower Mill Creek watershed, it is considered to be “not properly functioning.” 

Assessments of the riparian reserves in the Little Pudding River watershed are not available at this time. In general, the watershed has been subjected to clearing for agriculture, which has included the riparian areas along streams. The portion of the watershed in the immediate project vicinity has been subject to urban development, indicating that this portion of the Little Pudding River watershed is “not properly functioning.”

No changes to the riparian reserves in either stream system are expected as a result of this project.

5.2.7 Channel Condition and Dynamics

Width/Depth Ratio

Width to depth ratios within the project area are unknown.

No changes to the existing channel width to depth ratios in either stream system are expected as a result of this project

Streambank Condition

Most banks in the project area have been impacted by development and channel modifications. Modifications included widening, deepening, and reinforcing the channels. Much of the historic riparian vegetation next to the streams was removed during past development. Consequently, many of the streambanks are populated with disturbed plant communities containing few mature trees. Based on this information, the streambanks in the project vicinity are considered to be “not properly functioning.”

No changes to the streambank conditions in either stream system are expected as a result of this project.

Floodplain Connectivity

Much of the lower Mill Creek watershed has been modified to contain the stream and to create flood overflow channels, such as the Shelton Ditch. Shelton Ditch was constructed as a drainage channel to help relieve flooding in the lower reaches of Mill Creek (Hemesath and Nunez 2002). The City of Salem continues to look for flood reduction projects in the lower reaches of Mill Creek, but has not found any suitable opportunities that meet the USACE minimum cost/benefit ratio (Hemesath and Nunez 2002). Much of the Mill Creek floodplain connectivity has been lost and as such, is considered to be “not properly functioning.”

In the Little Pudding River watershed, several ditches and pipes have replaced natural runoff systems in the affecting the seasonal timing and magnitude of flow to the river (Marion County Public Works 2000). Like Mill Creek, much of the floodplain connectivity of the Little Pudding River has been lost, and is therefore considered “not properly functioning.”

Floodplain connectivity is currently degraded due to development within the watershed. Mill Creek is currently separated from the SREC site by a berm. In addition to the berm, an overflow channel to Mill Creek was constructed in the project vicinity to further reduce flooding potential. The project will further degrade the current connectivity conditions as existing pervious areas are converted to impervious surfaces. The open spaces will allow for some floodwater retention on-site.

6. Minimization and Avoidance Measures

Upper Willamette River Chinook Salmon (Threatened)

The mitigative measures proposed for Upper Willamette River Chinook salmon include installation of fish screens at the irrigation channel inlet/outlet gate or pump, treatment of stormwater, detention of stormwater and attenuation of peak flows. Screening the irrigation canal will ensure that fish do not enter the irrigation system and become stranded from the Mill Creek system. No mitigative measures are proposed at this time for the Little Pudding River system.

Upper Willamette River Steelhead (Threatened)

The mitigative measures proposed for Upper Willamette River steelhead trout include installation of fish screens at the irrigation channel inlet/outlet gate or pump, treatment of stormwater, detention of stormwater and attenuation of peak flows. This measure will ensure that fish do not enter the irrigation system and become stranded from the Mill Creek system. No mitigative measures are proposed at this time for the Little Pudding River system.

Bald Eagle

No mitigative measures are proposed for the bald eagle, as no anticipated impacts to the species have been identified.

Fender’s Blue Butterfly

No mitigative measures are proposed for Fender’s blue butterfly, as no anticipated impacts to the species have been identified, however mitigation activities targeted for Nelson’s checker-mallow may increase habitat suitability for this species.

Golden Paintbrush

No mitigative measures are proposed for golden paintbrush, as no anticipated impacts to the species have been identified, however mitigation activities targeted for Nelson’s checker-mallow may increase habitat suitability for this species.

Willamette Daisy

No mitigative measures are proposed for the Willamette daisy, as no anticipated impacts to the species have been identified, however mitigation activities targeted for Nelson’s checker-mallow may increase habitat suitability for this species.

Water Howelia

No mitigative measures are proposed for water howellia, as no anticipated impacts to the species have been identified, however mitigation activities targeted for Nelson’s checker-mallow may increase habitat suitability for this species.

Bradshaw’s Lomatium 

No mitigative measures are proposed for Bradshaw’s lomatium, as no anticipated impacts to the species have been identified, however mitigation activities targeted for Nelson’s checker-mallow may increase habitat suitability for this species.

Kincaide’s Lupine

No mitigative measures are proposed for Kincaid’s lupine, as no anticipated impacts to the species have been identified, however mitigation activities targeted for Nelson’s checker-mallow may increase habitat suitability for this species.

Nelson’s Checker-mallow

The mitigative measures proposed for Nelson’s checker-mallow include planting between 200 and 250 plants spread across several microsites adjacent to the central compensatory wetland mitigation area. The individual plants will be placed in sunny sites with seasonally wet soils that will not be flooded past April. Each plant will be placed in a manner to allow it to spread up to 0.5 meter in a clumping fashion. The plantings will occur on the project site (Figure 5).What is Figure 5 going to be? It should also be in the mitigation plan.

Success criteria will be the survival of 150 individual plants. In addition to the wetland zones, a small area (450 to 500 square feet) planted with Nelson’s checker-mallow will be monitored to assure the survival of the plants. Monitoring will be conducted each summer for at least five years by an ecologist familiar with the species. Protocol for establishment and monitoring will be determined in consultation with Oregon Department of Agriculture (ODA) and USFWS. All species present within this area will be recorded, along with the absolute percent coverage of the species, other native species, invasive species, and bare ground. 
Figure 5
Conceptual Planting Plan
7. CONSERVATION MEASURES

The following set of standards for stormwater management is intended to provide a high level of performance. The standards were applied, during development of the Master Plan, to all public facilities described in this memorandum and should also be adhered to for the future design of both public and private stormwater management facilities.

7.1 Performance Standards

There are currently four discharge locations from the SREC project site, two in the Mill Creek basin and two in the Little Pudding River basin. Discharge locations from the SREC project site should remain the same. No new discharge locations are proposed as part of this project.

Discharges from the SREC project site will be managed to match developed discharge durations to pre-developed durations for the range for pre-developed discharge rates from 50 percent of the two-year peak flow up to the full 50-year peak flow. At the time of this Master Planning effort, no continuous flow hydrologic model was readily available for application in Oregon.

During the 1990’s, King County developed the “Stream Protection Standard” to approximate the results of a continuous flow hydrologic model used to match flow durations. The “Stream Protection Standard” relies on design storm hydrology predicted by the Santa Barbara Urban Hydrograph (SBUH) Method, which is a standard stormwater hydrologic design methodology used in Oregon. The “Stream Protection Standard” specifies that the required storage volume and flow control device for a flow management facility be sized so that: 

· the post-developed two-year peak flow matches 50 percent of the pre-developed two-year peak flow

· the post-developed 10-year peak flow matches the pre-developed two-year peak flow

· the post developed 100-year peak flow matches the pre-developed 10-year peak flow.

The storage volume is then increased by 30 percent without adjusting the flow control device. Water quality treatment facilities for the SREC project site are intended to capture and treat approximately 90 percent of the annual runoff volume. Volume based facilities for stormwater treatment (such as ponds and wetlands) is not applicable to this site due to site constraints resulting from the site’s proximity to the airport. All stormwater management facilities designed for pollution reduction should be flow-based facilities, requiring a water quality design storm.

All stormwater treatment facilities will be designed to treat the peak flow from a 24-hour storm event totaling 0.83 inches of precipitation. Evaluation of long-term hourly precipitation records from the Salem Municipal Airport (McNary Field) indicates that 90 percent of the precipitation falls during a 24-hour period for storm events totaling 0.83 inches or less. The City of Portland has been designing to a similar sized storm event for the past several years. The City of Salem has decided to adopt this design storm as the standard for this project. 

Site topography and proximity to the airport limit the stormwater management facility alternatives for treatment of runoff. Two categories of treatment devices have been identified for this project, pre-treatment and basic treatment. Basic treatment facilities will be designed to meet the performance criteria specified in the current City of Portland Stormwater Management Manual (SMM). At the time of this memorandum, the BES performance criterion is 70 percent removal of total suspended solids (TSS). Pre-treatment facilities are intended to remove trash, large particles, and oil, grease, or other floatables. Ponded water is necessary to provide flow control of stormwater runoff. Detention ponds are intermittent and should be designed to minimize the depth of water.

Table 5 is a summary list of the available facility types that are proposed for use on this site as well as those facilities that should not be used, and are restricted from this site. New technologies, not listed in Table 1, that may be developed and become available during the duration of the SREC site development may be used on this site as long as they have been approved for use in the current (current refers to the time of final design) City of Portland SMM.  

Table 5:  Stormwater management pollution reduction facilities

	Proposed Use
	Facility

	Pre-treatment
	Sedimentation manholes
Hydrodynamic separators
Oil/water separators

	Basic Treatment
	Vegetated Swales
Sand filters
Other media filtration devices

	Not allowed
	Wetponds
Wetvaults
Constructed wetlands
Extended detention ponds
Underground Injection


7.2 Private Stormwater Management Requirements

Certain assumptions were made during development of the proposed stormwater management concept. These assumptions will need to become requirements of each private developer as each portion of the site is developed.

· The effective impervious area, outside of the rights-of-way and open space areas, should not exceed 80 percent of the total area of the property outside the right-of-ways and open space areas.

· Discharge of runoff to each 300 feet of vegetated swale should be limited to the runoff from a tributary area of 20 acres. The 20 acres must first be allocated to treatment of runoff from the public right-of-way. Since most of the SREC phases are larger than 20 acres, each phase of the SREC is likely to require multiple discharge locations to the vegetated swales.

· A pre-treatment device needs to be installed at each discharge location to remove trash and large particles, and to trap floatables carried by the runoff before discharging into the vegetated swale.

Additional, site specific treatment may be required by a private user for compliance with an individual NPDES permit for discharge of industrial stormwater. The high level of treatment proposed in the stormwater management plan for this project is currently all that can be reasonably done to address Total Maximum Daily Load (TMDL) requirements that are presently anticipated for impaired downstream waters (e.g. – Mill Creek and the Willamette River). As TMDL load allocations are issued, new methodologies and standards may need to be applied to this project to comply with the change in regulations.

Off-site stormwater runoff from uphill will be treated in bioswales along Deer Park Road. New development that may allow stormwater to flow onto the project site will be required by City development code to properly treat stormwater.

8. INTERRELATED AND INTERDEPENDENT EFFECTS

Interrelated actions are part of a larger action and depend on the larger action for their justification (50 CFR §402.02). Interdependent actions have no utility apart from the proposed action (50 CFR §402.02). The actions described above represent a new level of service, increased impervious surface areas, and the construction of buildings. This action has four interrelated and/or interdependent effects: irrigation needs; traffic and transportation issues, sewer and water needs; and adjacent gravel mining issues.

8.1 Irrigation Needs

Current agricultural activities and fire suppression needs have been drawing water from Mill Creek under a water right from the Oregon Water Resources Department. The date of priority is 1874. The Oregon State Penitentiary and its tenant agricultural users have been using this water since the 1870’s. Continued use by existing consumers is sought during this project, and a new water withdrawal system is being proposed. The current structure is a concrete dam with removable slats and a diversion gate with no fish screening. The state penitentiary will use one of two options for withdrawing water onto their site. Either of these options will result in NOAA- and ODFW-approved fish screening apparatuses on the new withdrawal structures. Further coordination with these agencies will be sought when the new structure is being designed. 

8.2 Traffic AND TRANSPORTATION Issues

After full development of this site, the number of people employed is estimated to be 5000. It is assumed that each of these employees will travel to the site up to five days per week. This travel will result in the increased use of new and existing infrastructure. New infrastructure on the site is addressed under direct impacts to listed species and their habitats. However existing infrastructure, including roadways and stormwater treatment, will be addressed in this section. Full development of the site will occur by 2020, resulting in approximately 4,250 additional vehicle trips during the AM and PM peak hours (DKS Associates 2004) The City of Salem encourages companies and employees to find commuting options, including using mass transit, carpool and vanpool options, bicycles, and supporting employer transportation programs. Following complete build out, there will likely be added bus service to the SREC facility. Efforts to decrease vehicle use and improve efficiency of on-site and off-site transportation infrastructre will be implemented.  Additional lanes on surrounding roadways and additional traffic signals at adjacent intersections may be necessary as construction of the site is underway in order to improve transportation efficiency.
8.3 Sanitary Sewer and Water Infrastructure

Due to the increased demands for potable water on the site, a new 2 million gallon reservoir will need to be constructed before or during Phase II of the project.  This reservoir will replace a 0.5 million gallon reservoir currently located on the college property uphill of the project site.  Additional water lines will be installed to provide water to the project site.  Sanitary sewer lines will also be installed.  The area north of Aumsville Highway will flow to the Cordon Street pump station through a new pipe system.  The area south of Aumsville Highway will connect to the existing Airport pump station through upgraded pipes. Development of this infrastructure is unlikely to directly or indirectly impact species listed under the ESA.
8.4 Gravel Mining Adjacent to Site

One outfall from the current and proposed surface water system drains into the adjacent property. This adjacent property consists of an active quarrying facility operating as the River Bend Sand & Gravel Co. Recent consultations and coordination efforts have been occurring between NOAA Fisheries and gravel mining operations in the Willamette River basin. The operations at River Bend Sand & Gravel Co. do not have any active consultations occurring at this time. The outfall seems to flow into a drainage that then flows into a quarried pit. An outfall from this pit to the Mill Creek system is not evident. Development of the SREC site will not result in substantially increased or decreased flows to the quarry. Quality of stormwater leaving the SREC site will be improved from its current status. Ultimately, this should not result in negative impacts to the quarry’s surface water system or the Mill Creek system. Operations by the quarry are not addressed in this BA.

No other interrelated or interdependent federal projects or projects requiring federal agency approval are known to be planned within or adjacent to the project area. 

9. CUMULATIVE EFFECTS

9.1 New Versus Current Flow out of Site

Conservation measures are in place to counteract increased peak flows during and immediately following relatively large rain events (2-, 10-, and 100-year peak flows). These measures will contribute to decreased flashiness of flows in the Mill Creek system. However, during smaller events, the construction and use of stormwater treatment systems, wetlands, and bioswales will retain water that might otherwise return to Mill Creek. During drought months, this project will not contribute flows to the Mill Creek system. Likewise, flows to the Little Pudding River will be impacted in a similar way. However, given the distance to the Little Pudding River and the low gradient of the tributary, any impacts to the Little Pudding River system are expected to be negligible when compared to the current condition.

Some interbasin transfer of flow may occur as a result of the drainage system development for Phase 1C. Phase 1C, currently part of the Little Pudding River watershed, covers 51 acres of area. The drainage development of this area may re-direct flow to the Mill Creek system and away from the Little Pudding River system. The Mill Creek watershed currently drains approximately 70,400 acres; the Little Pudding River watershed currently drains approximately 40,320 acres. The re-directed drainage of 51 acres from the Little Pudding River watershed to the Mill Creek watershed has a negligible affect on the two watersheds.

During very high flows, water in the Mill Creek system has been reported to rise close to the bottom of the I-5 bridge structure over the stream. Anecdotal evidence from NMFS via ODOT (Molly Cary, pers. comm.) suggests that this detention causes Mill Creek to overflow its banks and back-up into the quarry ponds upstream. This overflow may transport an undetermined number of anadromous and resident fish into the quarries. The I-5 bridge structure is planned for replacement in the near future. Due to extenuating circumstances, including potential flooding of developed areas downstream of the project areas, the structure will remain the same width. The SREC project will decrease peak flows into the Mill Creek system. This action may help to alleviate overflows from Mill Creek during high flows. Due to the lack of information available at this time, the extent of flow reduction in the system near the I-5 structure cannot be determined.

10. Determination OF EFFECTS

10.1 Site-specific Impacts

The following analysis of anticipated impacts have been prepared for federally listed endangered and threatened species as well as designated critical habitats potentially occurring in the SREC project vicinity. For the purpose of this BA, the project vicinity is assumed to consist of the proposed project area and the adjacent reaches of Mill Creek and the Little Pudding River.

10.1.1 Federally Listed Threatened and Endangered Species

Parametrix reviewed NOAA Fisheries ESU coverage maps, which indicate that Upper Willamette River Chinook salmon and Upper Willamette River steelhead may occur in the project vicinity. Responding to a request from Parametrix, USFWS, and ONHP provided information indicating that bald eagle, Fender’s blue butterfly, Bradshaw’s lomatium, golden paintbrush, Kincaid’s lupine, water howellia, Willamette daisy, and Nelson’s checker-mallow may be present in the project vicinity and under the jurisdiction of USFWS.

Upper Willamette River Chinook Salmon (Threatened)

Mill Creek, adjacent to the project area, contains the requisite habitat for rearing and migration of Upper Willamette River Chinook salmon. Existing water rights will continue to be exercised, withdrawing water from Mill Creek during the growing season. Water withdrawal may occur by backwater surface flow as it currently does or by pumping the water from the stream. In either case, fish screens will be installed at the inlet or pump location to avoid fish entrapment in the irrigation channels.

This project will not directly impact the physical habitat of the Mill Creek or Little Pudding River systems and will not directly impact Upper Willamette River Chinook salmon. This project will result in the destruction of existing low quality wetlands, and the conversion of existing agricultural lands to impervious, developed surfaces. The destruction of wetlands and impacts from stormwater runoff will be mitigated through creation of new wetlands and treatment systems, which will contribute to decreased base flows during normal peak flow events in both systems. The Mill Creek and Little Pudding River subwatersheds have evidence of low or inadequate base flow conditions during summer months.

This project will result in increased impervious surface, stormwater treatment and retention, and human use of this site over a long period of time. Conservation and mitigation measures will be implemented to decrease impacts to water quality, water flow, and upland habitat.

The nature of this project entails many unknown variables, which allows for unknown impacts to Upper Willamette River Chinook salmon. Because of these unknown factors and the reduced base flow conditions, it is determined that this project will result in a determination of “may affect, likely to adversely affect” for Upper Willamette River Chinook salmon.

Upper Willamette River Steelhead (Threatened)

Mill Creek, adjacent to the project area, contains the requisite habitat for spawning and rearing of Upper Willamette River steelhead trout. Existing water rights will continue to be exercised, withdrawing water from Mill Creek during the growing season. Water withdrawal may occur by backwater surface flow as it currently does or by pumping the water from the stream. In either case, fish screens will be installed at the inlet or pump location to avoid fish entrapment in the irrigation channels.

This project will not directly impact the physical habitat of the Mill Creek or Little Pudding River systems and will not directly impact Upper Willamette River steelhead trout. This project will result in the destruction of existing low quality wetlands, and the conversion of existing agricultural lands to impervious, developed surfaces. The destruction of wetlands and impacts from stormwater runoff will be mitigated through creation of new wetlands and treatment systems, which will contribute to decreased base flows during normal peak flow events in both systems. The Mill Creek and Little Pudding River subwatersheds have evidence of low or inadequate base flow conditions during summer months.

This project will result in increased impervious surface, stormwater treatment and retention, and human use of this site over a long period of time. Conservation and mitigation measures will be implemented to decrease impacts to water quality, water flow, and upland habitat.

The nature of this project entails many unknown variables, which allows for unknown impacts to Upper Willamette River steelhead trout. Because of these unknown factors and the reduced base flow conditions, it is determined that this project will result in a determination of “may affect, likely to adversely affect” for Upper Willamette River steelhead trout.

Bald Eagle

Due to lack of habitat within the project site and limited habitat within the action area, bald eagles are not likely to utilize this area. No direct impact to Mill Creek or the Little Pudding River, both potential foraging areas, is expected to occur. Bald eagles are known to prey upon wintering waterfowl, which have been present on the site of the proposed SREC, although information regarding usage of the area by foraging eagles is limited. Due to the proximity of portions of this site to the McNary Field Airport, wetlands are being designed to limit their attractiveness to waterfowl. This action will result in negligible impact to potential foraging by bald eagles. Therefore, this project is anticipated to have no effect on either individual bald eagles or the continuation of the species.

Fender’s Blue Butterfly

The project area does not contain the requisite habitat features, nor is any Fender’s blue butterfly occurrence probable. Therefore, this project is anticipated to have no effect on either individual Fender’s blue butterflies or the continued survival of the species.

Nelson’s Checker-mallow

The project is anticipated to impact two individuals of this species, for which a mitigation plan is designed. Because of the stressed nature of these individual plants, they are unlikely to thrive or result in a healthy population under the existing conditions. However, because of the proposed project, 200 – 250 plants will replace the two plants in a more suitable environment nearby. This project may affect, likely to adversely affect Nelson’s checker-mallow, but will not jeopardize the continuance of the species. Completion of the mitigation plan will result in the replacement of the plants destroyed on site, and will ensure long-term conservation of a viable population of this species.

Golden Paintbrush

The project area does not presently contain the requisite habitat features, nor is any golden paintbrush occurrence probable. Therefore, the construction of this project is anticipated to have no effect on either individual golden paintbrush plants or continuation of the species.

Willamette Daisy

The project area does not presently contain the requisite habitat features, nor is any Willamette daisy occurrence probable. Therefore, the SREC project is anticipated to have no effect on either individual Willamette daisy plants or the continuance of the species.

Water Howelia

The project area does not presently contain the requisite habitat features, nor is any water howellia occurrence probable. Therefore, the SREC project is anticipated to have no effect on either individual water howellia plants or the continuance of the species.

Bradshaw’s Lomatium 

The project area does not presently contain the requisite habitat features, nor is any Bradshaw’s lomatium occurrence probable within the project site. Therefore, this project is anticipated to have no effect on either individual Bradshaw’s lomatium plants or continuation of the species.

Kincaide’s Lupine

The project area does not presently contain the requisite habitat features, nor is any Kincaid’s lupine occurrence probable. Therefore, the SREC project is anticipated to have no effect on either individual Kincaid’s lupine plants or the continuance of the species.

10.1.2 Designated Critical Habitat

Upper Willamette River Chinook Salmon Designated Critical Habitat

Proposed designated critical habitat for Upper Willamette River Chinook salmon is present in the project vicinity. NOAA Fisheries has proposed designated critical habitat for Upper Willamette River Chinook salmon on December 14, 2004 (50 FR 226) (NOAA Fisheries 2004b), which includes Mill Creek. Based on analysis of project impacts, should critical habitat be designated in the future, this project is not likely to affect, destroy, or adversely modify critical habitat.

Upper Willamette River Steelhead

Proposed designated critical habitat for Upper Willamette River steelhead trout is present in the project vicinity. NOAA Fisheries proposed designated critical habitat for Upper Willamette River steelhead trout on December 14, 2004 (50 FR 226) (NOAA Fisheries 2004b), which includes Mill Creek. Based on analysis of project impacts, should critical habitat be designated in the future, this project is not likely to affect, destroy, or adversely modify critical habitat.

10.1.3 Essential Fish Habitat

Essential Fish Habitat (EFH) is present in the project vicinity. Mill Creek contains EFH, however the irrigation ditches throughout the project site do not contain EFH. EFH is broadly defined by the Magnuson-Stevens Fishery Conservation and Management Act (MSA), as amended by the Sustainable Fisheries Act of 1996, to include "those waters and substrate necessary to fish for spawning, breeding, feeding, or growth to maturity."  This language is interpreted or described in the 1997 Interim Final Rule [62 Fed. Reg. 66551, Section 600.10 Definitions]. Waters include aquatic areas and their associated physical, chemical, and biological properties that are used by fish and may include historic areas if appropriate; substrate includes sediment, hard bottom, structures underlying the waters, and associated biological communities; necessary means the habitat required to support a sustainable fishery and the managed species' contribution to a healthy ecosystem; and "spawning, breeding, feeding, or growth to maturity" covers a species' full life cycle.

No in-water work or substrate disturbance will occur as a result of this project therefore, this project is not likely to affect, destroy, or adversely modify EFH.
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� The Puget Trough region extends the entire length of Washington from the Canadian border to Oregon where the Willamette Valley is its physiographic and geologic continuation (Franklin and Dyrness, 1988).
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