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Short Project Description: Replace two fish ladders to improve fish passage.  Provide:  updated fish collection/counting facility at each, supplemental flow at entrance of each fish ladder to improve attraction for fish, and additional entrances to fish ladders at base of dam.

TECHNICAL RESPONSE TO COMMENTS PROVIDED BY ISRP:

ISRP Comment/Question:  “The sponsors propose to replace the ladders, with a provision for improving the fish trapping/counting facility.  Given the apparently large runs on the North Santiam, what evidence suggests that there is a passage problem?”

The North Santiam River has two diversion dams across the width of two channels of the river in the vicinity of Stayton, Oregon.  These are Upper and Lower Bennett Dams.  Each dam is approximately 300 feet wide and connects to the north and south banks of either the north or south channel of the river.  The dams are approximately 5 to 6 feet high, depending on the location on the dam where measurements are taken.  The dams have 10-foot-wide concrete aprons at the base and no pools for fish on the apron.  The height of the dams and the concrete apron severely limit the ability of fish to leap over the dams, and this has been an ongoing issue with ODFW for many years.  As a result of the dams, fish are delayed until they can find the fish ladder or fall back to lower river locations.  In addition, ODFW has observed fish unsuccessfully attempting to leap the dams during migration season.  During high water conditions when the flows below the dam provide a backwater effect, some fish likely are able to leap the dams.

In spite of the dams, the runs are “large” but are most likely considerably below historic runs for native species.  In addition, the construction of Detroit Dam and its re-regulating dam Big Cliff Dam, both located several miles upstream, eliminated a large amount of habitat for spawning.  Any measures that will improve quality of habitat and that remove or minimize passage barriers will prove beneficial for rebuilding runs.

Although Upper and Lower Bennett Dams have been on the North Santiam for decades (water rights go back to 1866), there are no definitive technical reports that quantitatively document passage problems.  Most reports of passage problems are documented in annual reports prepared by ODFW or in the basin management plan, however any obstruction on a river system is immediately suspect and can cause a “passage problem”.  The significance of the problem has to do with the potential for the obstruction to cause delay, injury, or mortality, or cause “fall back” of fish to spawn in undesirable areas.  The reasons that the ladders are not as effective as they can be are discussed below.

Additional anecdotal evidence, supported by the opinion of professional ODFW fish biologists, is the continued citation of a “problem” by ODFW in annual status reports for the North Santiam River as well as in the subbasin plan.  Based on these concerns and the long-term nature of the problem, it is anticipated ODFW will provide the City a minimum of $75,000 on a cost share basis for each ladder improvement.  ODFW’s limit of $75,000 can be increased by application to the Fish Screening or Fish Passage Task Force.  ODFW is supportive of an increased funding request for the City ladder improvements (R. Hartlerode, pers. comm. March 11, 2002).  

The proposed improvement of the fish ladders at Upper and Lower Bennett Dams is consistent with the ODFW Fish Management Plan for the Santiam and Calapooia Subbasin (ODFW 1992).  The plan cites passage delay problems at Upper and Lower Bennett Dams for adult passage. The plan identifies improvement of upstream and downstream passage at Stayton as a “high priority action”.  The improvements are high priority projects because Upper and Lower Bennett Dams are the only dams on the mainstem Santiam or the North Santiam River between the Willamette River confluence and the Detroit Dam/Big Cliff Dam complex.

The improvements proposed by the City of Salem are consistent with the Santiam and Calapooia Subbasin plan (ODFW 1992).  Policy 1 states ODFW shall “…promote habitat improvements necessary to achieve objectives for management…” and Policy 4 states that potential losses of fish production from habitat alteration shall be prevented or reduced to the extent possible.  Action 1.1 for Objective 1 (“Restore, maintain or improve upstream and downstream passage for fish at water diversions, dams, culverts, and other artificial obstacles”) specifically states monitoring of Upper and Lower Bennett Dams and working with facility operators to improve passage.  The proposed improvement also is consistent with the Willamette River Initiative (WRI).  According to the WRI, spring chinook are considered extinct except for the populations in the McKenzie River and Santiam River.  Recommended Action 12 of the WRI is to “improve both upstream and downstream fish passage at dams, culverts, and water diversions.”

ISRP Comment/Question:  “Do the fishways meet NMFS standards?”

The existing fishways are about 40 years old and provide an outmoded design for providing passage of anadromous fish.  Improvements can be made to facilitate upstream passage for resident and anadromous species of fish.  Field evaluations (Black & Veatch and Craven Consulting Group 2001) and consultation discussions with ODFW, NMFS, and USFWS for this project, documented that the fishways were in poor structural condition, had poor attraction flows to the ladder entrance, did not extend sufficiently toward the middle of the channel, and had excessive vertical drops between pools (see Appendix A).  Of these, excessive vertical drop, minimal attraction flows, and ladder orientation were the primary factors negatively affecting fish passage.  In addition, the ODFW traps adult anadromous fish from approximately March through September of each year to provide index counts.  The trap is internal to the existing pool and weir fish ladder and causes crowding and injury to fish that enter the trap.

Vertical Drop

The ODFW vertical drop standard for adult steelhead and chinook salmon is no more than a 12-inch drop between pools; for adult resident fish, resident juvenile fish, and anadromous juvenile fish, the standard is no more than a 6-inch drop between pools.  NMFS does not have a published criteria manual for fishways, but relies on Bates (1992) and ODFW (1999).  The vertical drops observed and measured at the ladders exceeded 12 inches and adjustments can not be made to meet either the 12-inch or 6-inch standard.

The new vertical slot ladder design will eliminate the necessity for fish to leap over the weir boards to pass upstream.

Attraction Flow

Attraction flows to the existing ladder are minimal compared to the flow over the approximately 300-foot-wide dams.  Flows are minimal because the pool and weir design of the existing ladders do not allow large flows to pass through the ladder.  In addition, flows from the ladder entrance are dissipated almost immediately based on dye tests conducted at the ladders.  An increase of flows to the pool and weir ladder would create excessive velocities and turbulence, and energy would not be dissipated in the pools, thereby adversely affecting passage.

The new vertical slot fish ladders will be provided with a supplemental flow system that will at least quadruple the flows to the ladder entrance and will provide a high velocity jet of water downstream to provide attraction.

Orientation

Orientation of each fish ladder is such that the ladder entrance is near the dam and the shoreline of the North Santiam River.  Flows that pass over the ladder interfere with flows at the ladder entrance to cause a false attraction to the dam.  Each ladder should operate more effectively if it is slightly reoriented and extended toward the center of the river.  There are no specific quantitative standards for orientation and location, but each ladder entrance location needs to provide easy access for upstream passage. 

The new vertical slot fish ladders will have several additional pools and thus will extend downstream approximately 30 additional feet farther than the existing ladders.  In addition, the new fishway will be oriented slightly toward the main channel to provide additional fish attraction capability.  The new orientation of each ladder will complement the addition of attraction flows at the ladder entrances.

Trapping/Counting Facility

Another element that will be provided in the vertical slot ladders is that of trapping/counting facilities.  Presently, the ODFW trapping facilities are laborious to operate and allow crowding 
and injury of fish.  The new facilities should resolve these issues to a considerable extent.  Presently, the City of Salem is in consultation with multiple agencies to design improved fish trapping/counting facilities. 

ISRP Comment/Question:  “A better technical justification of the need for this project needs to be provided.”

A technical justification of the need for the improvements to fish passage is based on the importance of the fish resources in general and especially for those species listed under the Endangered Species Act and the Magnuson-Stevens Act (Table 1).  In addition, the field evaluations (see previous response and appendix A), long-term documentation of passage issues in various ODFW reports and the Santiam and Calapooia Subbasin Plan (ODFW 1992) further support justification for improvements.  The City also has been in consultation with the ODFW, NMFS, and USFWS for the past 2 years to discuss the problems with the existing fish ladders and develop an improved fish passage system that uses vertical slot ladders.  ODFW and NMFS have been the main agencies involved in the review of design concepts and selection of the vertical slot ladder for installation.

ISRP Comment/Question:  “The sponsors also need to provide more information on the fish runs that would benefit from the improvements.”

Essential Fish Habitat

Under section 305 of the Magnuson-Stevens Fishery Conservation and Management Act (MSA), essential fish habitat (EFH) has been defined as those waters and substrate necessary to fish for spawning, breeding, feeding, or growth to maturity (PFMC 1999).  EFH has been designated for federally managed groundfish, coastal pelagics, and Pacific salmon fisheries as those waters and substrate necessary to ensure the production needed to support a long-term sustainable fishery.  The project area is considered EFH for chinook salmon (Oncorhynchus tshawytscha) and coho salmon (Oncorhynchus kisutch).  Coho salmon are not federally listed in the North Santiam River (Table 1). 

Listed Threatened and Endangered Species

The North Santiam River has important populations of fish resources and critical habitat listed under the Endangered Species Act (ESA).  The species populations are the Upper Willamette River Chinook Salmon evolutionarily significant unit (ESU), Upper Willamette River Steelhead ESU, and the Oregon chub (Table 1).  These are the only fish species occurring in the project area protected by the ESA.  In addition to the listed species, important runs of fall chinook and summer steelhead are present. 

Table 1.
Threatened and Endangered Fish, Evolutionarily Significant Units (ESUs), and Fish Protected under the Magnuson-Stevens Act.

	Common Name
	Scientific Name
	ESU
	Federal Status
	Critical Habitat
	Essential Fish Habitat

	Chinook Salmon
	Oncorhynchus tshawytscha
	Upper Willamette River
	Threatened
	Designated 2/00
	Yes

	Steelhead
	Oncorhynchus mykiss
	Upper Willamette River
	Threatened
	Designated 2/00
	No

	Oregon

Chub
	Oregonichthys crameri
	Not Applicable
	Endangered
	No Designation
	No

	Coho Salmon
	Oncorhynchus kisutch
	Not Applicable
	Not Listed
	No Designation
	Yes


Species:
Steelhead (Oncorhynchus mykiss)

ESU:
Upper Willamette River

Federal Status:
Listed Threatened

Critical Habitat:
Designated February 16, 2000

EFH:
No

Winter Steelhead 

Winter steelhead are native to the North Santiam River and are one of the few anadromous fish native to the Santiam subbasin.  Although its upstream reaches are essentially lost to natural production because of Detroit and Big Cliff Dams, the Santiam subbasin still provides the majority of winter steelhead production in the Willamette basin (ODFW 1992).  Currently, winter steelhead are able to access reaches and tributaries downstream of Big Cliff Dam.  No hatchery winter steelhead production has occurred since 1998.  Approximately 30 percent of year 2000 winter steelhead returns consisted of two-salt hatchery winter steelhead (B. DeBow, pers. comm., 2000).  After the three-salt fish returned in 2001, it is expected that escapement numbers for hatchery winter steelhead will decline sharply in the North Santiam River. 

Historically, the Mainstem and North Fork Santiam were both managed for natural and hatchery produced winter steelhead.  Winter steelhead adults are captured and held until spawning at the collection facility.  The brood stock is a mixture of hatchery and naturally produced steelhead.  Winter steelhead spawning occurs during April and May.  Juveniles usually spend two years in freshwater before smolting.  Smolt migration of naturally produced fish in the North Santiam River begins in early spring.

Adult fish trapping occurred at Upper and Lower Bennett Dams during 1999, 2000, and 2001 (Table 2 and Appendix B).  In 1999, the number of winter steelhead counted at Upper Bennett Dam was 889 individuals, with most of the fish passing the dams between March 24 and April 23.  The number at Lower Bennett Dam was 222 individuals with most fish running April 5 to May 14.  In 2000, the fish count was 1,398 at the upper dam with the most fish running between March 27 and May 8 and the lower dam count was 382 with most of the fish running between March 27 and June 2.  Finally, in 2001 the fish count at the upper dam was 2,751 with most of the fish running March 2 to May 18 and at the lower dam the fish count was 890 with most fish running between March 2 and June l1. 

Table 2.
Total Number of Fish Trapped at Upper and Lower Bennett Dams in 1999, 2000, and 2001.

	 
	Spring Chinook
	Winter Steelhead
	Summer Steelhead

	Year
	Upper Bennett
	Lower Bennett
	Upper Bennett
	Lower Bennett
	Upper Bennett
	Lower Bennett

	1999
	2,434
	96
	889
	222
	2,162
	992

	2000
	2,304
	179
	1,398
	382
	1,699
	875

	2001
	5,784
	604
	2,751
	890
	3,757
	1,703


Summer Steelhead 

Summer steelhead are not native to the Santiam subbasin and were not found there until introductions in the late 1960’s.  Summer steelhead in the Willamette Basin are managed for production and harvest of hatchery fish (ODFW 1992).  Skamania summer steelhead were successfully introduced into the Willamette Basin in the early 1970’s.  Early hatchery attempts at production resulted in low returns to the North Santiam.  Summer steelhead stocks continue to be managed for production and harvest of hatchery fish.  A summer steelhead hatchery program currently exists for the North Santiam River.

Adult summer steelhead trapping occurs at the Minto Dam collection facility.  ODFW escapement trapping has revealed summer steelhead entering the project area from April through October with peak numbers occurring from May through July (B. DeBow, pers. comm., 2000).  Starting in the late 1960’s, hatchery summer steelhead production has continued with an average yearly release of 173,000 fish (PacifiCorp 1993).

After returning to Minto Dam, Skamania summer steelhead adults are spawned from January through early March.  Summer steelhead releases from the Little North Santiam River occur downstream from river-mile 17 to minimize potential impacts on naturally produced winter steelhead, which are primarily found upstream from river-mile 17 (ODFW 1992).  Estimated run size of summer steelhead returning to the Santiam subbasin averaged 15,790 fish during 1979 to 1988 (ODFW 1990).  
Fish trapping occurred at Upper and Lower Bennett Dams during 1999, 2000, and 2001 (Table 2 and Appendix B).  In 1999, the number of summer steelhead counted at Upper Bennett Dam was 2,162 individuals, with fish starting to run as early as March 24 and continuing until September 27.  The number at Lower Bennett Dam was 992 individuals with fish starting to run as early as April 5 and continuing until September 27.  Both dams see a reduction during the month of August.  In 2000, the fish count was 1,699 at the upper dam with fish starting to run as early as March 27 and continuing through September 29 and the lower dam count was 875 with fish starting to run as early as March 27 and continuing until the middle of September.  Finally, in 2001 the fish count at the upper dam was 3,757 with most of the fish present between March 19 and July 16.  At the lower dam, the fish count was 1,703 with most fish running between March 5 and September 28. 

Species:
Chinook Salmon (Oncorhynchus tshawytscha)

ESU:
Upper Willamette River

Federal Status:
Listed Threatened

Critical Habitat:
Designated February 16, 2000

EFH:
Yes

Chinook salmon migrate through the project area on their way to upstream spawning grounds.  While some mainstem spawning may take place, most fish spawn in smaller creeks and tributaries in the upper watershed.  Both native and hatchery chinook salmon are found in the North Santiam River.  Spring chinook is indigenous to the area, however both spring and fall chinook are produced for supplementation in the North Santiam hatcheries. 

Fish trapping occurred at Upper and Lower Bennett Dams during 1999, 2000, and 2001 (Table 2 Appendix B).  In 1999, the number of spring chinook counted at Upper Bennett Dam was 2,434 individuals, with fish starting to run as early as May 28 and continuing until October 1.  The number at Lower Bennett Dam was 96 individuals with fish starting to run as early as May 14 and continuing until October 1.  In 2000, the fish count was 2,304 at the upper dam with fish starting to run as early as May 19 and continuing through September 29 and the lower dam count was 179 with fish starting to run as early as May 12 and continuing until September 29.  Finally, in 2001 the fish count at the upper dam was 5,784 with most of the fish running May 11 to August 17 and at the lower dam the fish count was 604 with most fish counted between May 4 and September 28. 

Fall chinook salmon were introduced in the late 1960’s.  Fall chinook enter the North Fork Santiam starting in August, but run size is small.

Species:
Coho Salmon (Oncorhynchus kisutch)

ESU:
Upper Willamette River

Federal Status:
Not Warranted

Critical Habitat:
No Designation 

EFH:
Yes

Although the Upper Willamette River coho salmon are not listed under the ESA, they are protected under the Magnuson-Stevens Act and its designation of Essential Fish Habitat (EFH).  Coho salmon are not native to the Willamette River or its tributaries upstream from Willamette Falls.  Presently, no hatchery releases of coho are made in the Santiam subbasin.  Hatchery efforts to develop a self-sustaining coho run above the falls have been largely unsuccessful.  Some natural spawning has occurred in the North Santiam River.  Coho spawning is thought to be confined to Mill Creek and Stout Creek, tributaries to the North Santiam (ODFW 1992).  Releases of hatchery coho occurred in the Santiam subbasin between 1961 and 1972 (PacifiCorp 1993).  ODFW (1992) has established a policy of no further releases of coho salmon in the Santiam subbasin.  No data exists for percentages of coho, however it is assumed that all coho currently found are naturally produced due to the fact that hatchery coho production ceased almost 30 years ago.  Year 2000 escapement trapping on the North Santiam revealed several jack and adult coho salmon.  

Species:
Oregon Chub (Oregonichthys crameri)
Federal Status:
Endangered

Critical Habitat:
No Designation
Currently listed as Endangered under the ESA, the Oregon chub has been reported to occur in the lower North Santiam River at Greens Bridge at river-mile 14.5 (ODFW 1992; PacifiCorp 1993) and in the project area (L. Trosi, pers. comm., 2000).  ODFW reports the closest population is found in ponds on Geren (Stayton) Island (W. Hunt, pers. comm., November 27, 2001). 

Oregon chub spawn in spring and early summer in aquatic vegetation (Markle et al. 1990 in ODFW 1992).  Although some side channels may exist in the project area, it is likely that high velocity flows and lack of habitat and backwater areas limit chub use of the Upper Bennett Dam and Lower Bennett Dam areas (W. Hunt, pers. comm., November 27, 2001).  No hatchery production currently exists for the Oregon chub.  Flood control projects, channelization of rivers and streams, as well as loss of backwaters, sloughs, and ponds, have limited dispersal opportunities and available habitat for Oregon chub (ODFW 1992). 

ISRP Comment/Question:  “What is the status of the naturally spawning populations and their habitats in the section of river above the Bennett Dam?”

Construction of Detroit Dam and Big Cliff Dam in the mid 1950’s stopped natural production upstream of these dams (ODFW 1992).  The habitat between Big Cliff Dam and Bennett Dams is excellent but is affected by the schedules for water releases from Detroit/Big Cliff and water temperatures from reservoir water.  According to ODFW (W. Hunt, pers. comm., March 12, 2002), between Bennett Dams and Detroit/Big Cliff Dam, there are no serious water quality violations, no dams upstream of Stayton Island (except for a passable dam at Mill City), and minimal stream bank armorment.  There is some stream bank development that has occurred, especially through the cities along the river.  The river also has minimal large woody debris that could provide habitat.

Most of the spawning for native winter steelhead and spring chinook occurs upstream from Upper and Lower Bennett Dams.  The status of the populations was described above and in the figures in Appendix C.
ISRP Comment/Question:  “Will this project mostly benefit hatchery runs of summer steelhead and spring chinook?”

The project will benefit both hatchery and native runs of steelhead and chinook.  The Santiam subbasin still provides the majority of winter steelhead production in the Willamette basin (ODFW 1992).  Currently, winter steelhead are able to access reaches and tributaries downstream from Big Cliff Dam.  No hatchery winter steelhead production has occurred since 1998.  Native spring chinook also will be benefited by this project.
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Appendix A

Characteristics of the Fishways and Dams at 
Upper Bennett Dam and Lower Bennett Dam

Please refer to file:  31028 response-Appendix A
Appendix B
Adult fish trapping at Upper and Lower Bennett Dams

During 1999, 2000, and 2001

Please refer to file:  31028 response-Appendix B

Six separate worksheets are included in the file:



LB-Chinook



UB-Chinook



LB-Winter Steelhead



UB-Winter Steelhead


LB-Summer Steelhead



UB-Summer Steelhead
Appendix C
Draft - 20% Design for Upper and Lower Bennett Dams,

N. Santiam River
This appendix includes fourteen, 11” x 17” figures.  They are being provided in hardcopy format only.
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