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Evaluation of adult Pacific lamprey passage at lower Snake River dams
BACKGROUND
The purpose of this project is to evaluate passage success through the adult fish ladders and conversion rates at the lower Snake River dams to identify potential passage impediments and opportunities for future fishway improvements.  Adult lamprey passage evaluations using radio telemetry were initiated in 1997 at Bonneville Dam by the Portland District of the USACE. Concurrent investigations of adult lamprey passage by the Walla Walla District USACE were initiated at McNary and Ice Harbor dams in 2005.  The bulk of the work has continued to occur in the lower Columbia River because of the limited number of lamprey study animals available in the upper basin. As a result, there is little information available on the passage conditions and behavior of adult Pacific lamprey at lower Snake River dams and reservoirs that can be used to inform management decisions. In 2008, tribal biologist began collecting adult lamprey at lower Columbia River dams to be used in a translocation/reintroduction program (Ward et al. 2012). Fish collected were released into tributary streams as a means to boost escapement and natural production. This effort is ongoing with agreements reached among the tribes and USACE on the numbers and locations where adult lampreys are to be collected. Our project team has been in discussions with regional managers and the USACE to partner with tribal biologists to utilize adult lamprey collected from lower Columbia River dams as part of their translocation allotment to conduct a comprehensive evaluation of passage behavior and performance at lower Snake River dams and reservoirs. Lamprey passage monitoring at lower Snake River dams conducted as a result of this project will be coordinated with simultaneous monitoring in Snake River tributaries (funded separately) to maximize information on fates of lamprey within and upstream of the hydrosystem. 

Translocated adult lamprey have been monitored using radio telemetry post-release in tributary streams (Ward et al. 2012). In 2009, lamprey collected at John Day Dam were released at McNary Dam as a trial to determine if translocated fish could serve as viable study animals (Boggs et al. 2010).  A similar effort was conducted in the lower Snake River when adult lamprey collected at Little Goose Dam were used to track behavior and distribution of adult migrants upstream of Lower Granite Dam (McIlraith 2011). Results from those evaluations indicate that translocated adult lamprey will continue to migrate upstream post-release and behave similarly to non-translocated study animals.  

OBJECTIVES
1. Determine which ladder entrances slots (multiple entrance slots per ladder entrance) attract the majority of migrating adult lamprey to aid in developing future entrance design modifications.

2. Estimate adult lamprey upstream passage success rates, relative fishway route use, passage times, turnaround/ladder fallout, and forebay fallback at IHR, LMN, LGO, LGR using radio-telemetry, HDX-PIT technology, and visual counts.

3. Determine conversion rates of migrating adult lamprey between Snake River dams based on a combination of RT and PIT-tag detections.

TASKS AND METHODS
We propose to use adult Pacific lamprey collected from John Day dam, primarily by tribal biologists, as study animals to investigate the behavior, passage and fates of lamprey in the lower Snake River. Fish will be outfitted with radio telemetry transmitters and half duplex passive integrated transponder (HD PIT) tags prior to release at Ice Harbor Dam and monitored at all four lower Snake River dams to identify potential passage impediments and areas for future fishway improvements. Fish movements would be monitored using identical techniques to those used in previous radio-telemetry studies on the lower Snake River (e.g., Naughton et al. 2010; Johnson et al. 2012; Caudill et al. 2013; Keefer et al. 2013). Results will be compared to existing information from previous and concurrent studies conducted in the Columbia and Snake rivers, including monitoring of tributary streams within and upstream of the lower Snake River to help determine final fates of fish.

Task 1. Collect, surgically outfit with radio and HD PIT tags and release lamprey in the Lower Snake River.

Fish collection

Adult lamprey to be used for this study would be collected at John Day Dam with assistance from tribal biologists using the set trap in the south shore fishway. The target sample size is up to 500 adult Pacific lamprey.  Once collected, fish will be transported to holding tanks located in the juvenile fish facility or other suitable workspace where surgical tagging would occur. Fish collection will be conducted as part of the tribal efforts under the 2008 Fish Accord Memorandum of Agreement. 

Fish tagging

After an approximate 12 to 48 hr holding period, lamprey will be surgically outfitted with radio transmitters (18.3 ×8.3 mm , 2.1 g in air) and HD PIT (23 mm×3.8 mm, 0.6 g) tags using standard procedures. Study animals will be individually anesthetized (60 ppm eugenol) and then placed head down into a 10 cm diameter polyvinyl chloride (PVC) cradle that maintains the head and gills submerged, but allow access to the ventral surface of the lamprey for surgery. An incision approximately 3 cm long will be made just left of the ventral midline directly below the anterior insertion of the first dorsal fin. The HD PIT tag will be inserted first into the body cavity followed by a catheter, which is pushed through the body wall about 5 cm posterior to the incision. The radio tag antenna is threaded through the catheter and the catheter is removed, leaving the antenna protruding through a small hole in the skin. The radio tag is then inserted into the body cavity and the incision is closed with two or three simple interrupted Monocryl™ 3-0 sutures. Post surgery, tagged fish will be placed into aerated coolers and transported to the release sites (see below). Fish will be observed for 12 to 24 hrs prior to release to determine tag retention and survival. 

Sample sizes and release locations

In discussions with tribal and USACE biologists, it has been proposed that up to 500 adult lamprey may be made available to investigate the study objectives described here and ancillary objectives of interest (i.e. distribution and fates of fish outside of the hydrosystem).  Fish will be released into the tailrace and forebay of Ice Harbor Dam. Most tagged fish (75%) will be released at night by boat into the tailrace of the dam, downstream of the tailrace antennas, at multiple sites to provide a more even distribution of fish approaching the dam structure. The remaining tagged fish (25%) will be released upstream of the dam near the forebay telemetry array to increase the sample of fish available to evaluate passage at upstream dams.  Previously tagged adult lamprey from downstream evaluations will also be tracked through the lower Snake River study area and incorporated into data analyses.  

The remaining tasks for this study will be related to research efforts in the Snake River.

Task 2.  Install, tune, maintain/repair radio-tracking antenna and receiver systems for determining entrance preference, ladder passage timing, assessing fallback and reascension routes for adult Pacific lamprey.

Task 3. Using all available tagged lamprey, estimate upstream passage success rates (entrance and fishway efficiency), relative fishway route use, passage times, fallback rates, and conversion rates from project to project. 

Task 4. Document and report all research reports

Justification of the Proposed Study Area

A petition to list Pacific lamprey as a federally-endangered or threatened species was submitted 2002 to the U.S. Fish and Wildlife Service.  Although not approved at that time, the current downward trend of abundance of Pacific lamprey suggested aggressive management was needed to prevent a population collapse, particularly in inland areas such as the upper Snake River basin.  Improving lamprey escapement and passage at Columbia River dams was identified as the highest priority by the Columbia Basin Pacific Lamprey Technical Workgroup. Similar concerns were raised by tribal agencies (Close et al. 2002), the U.S. Army Corps of Engineers (USACE), the Northwest Power Planning Council in section 7.5F of the 1994 Columbia River Basin Fish and Wildlife Program and the 2008 Fish Accord Memorandum of Agreement related to effects of FCRPS projects on passage of Pacific lamprey in the Columbia Basin.  

Pacific lampreys are anadromous and adults must pass up to eight dams and reservoirs to reach historical spawning areas in the Snake River—four dams in the lower Columbia River and four in the Snake River (Close et al. 1995).  While there is still much to be learned about the ecology and status of Pacific lamprey in the Columbia River Basin (CRB), most believe that numbers are in decline.  Declines may be most dramatic for interior populations such as in the upper Snake River, where counts have ranged from 282 to a low of 12 over the last ten years.  Indications are that drastic efforts are needed to prevent loss of significant population segments within the basin.  And, while causes of decline are not well understood, it is generally believed that passage at dams is a primary factor limiting adult escapement to upstream locations throughout the Columbia River system (LTWG 1995 and see Keefer et al. 2013).

Research results from the lower Columbia River suggests that fishway modifications and lamprey passage structures (LPS’s) can improve adult lamprey passage performance at dams. Using fish collected from John Day Dam will allow us to develop the baseline information of passage conditions at the Snake River dams, identify areas where passage improvements are needed and provide the means to evaluate the effectiveness of management actions designed to improve adult escapement to Snake River spawning and rearing areas.
SCHEDULE
9 July – 31 October – Collection and tagging adult Pacific lamprey.

We anticipate lamprey will be collected at John Day Dam 7 days per week by Tribal biologists. Fish to be used for the Snake River study (approximately 25% of collected fish) will be held in tanks at the juvenile fish facility. Our tentative schedule is that crews from the USFWS will travel to John Day Dam on Monday and Thursday of each week, tag the available fish and transport them to the Snake River for release on Tuesday and Friday.  This schedule will be modified according to the availability of lamprey.   

FACILITIES AND EQUIPMENT REQUIREMENTS
We will need access to trapping facilities to the fish count stations in the north and south-shore fishways. We will also require access to the juvenile fish facility to store fish and for space and AC power and water to set up the tagging station. All other equipment 
PROJECT IMPACTS
Project Services
Other than access to facilities noted above, the proposed work should have minimal impact on Project Services. 

Security and Identification
Personnel collecting and tagging lamprey will be project leaders and technicians working for the USFWS and will have federally issued ID.  Security clearances and Project will be obtained for all personnel prior to initiating work.   
Safety
The Activity Hazard Analysis and the Job Hazard Analyses are attached.  All personnel listed will have safety orientations.  We will make arrangements for any further training that may be necessary at John Day Dam.  
List of Personnel and First Aid / CPR Expiration

	
	
	
	EXPIRATION

	NAME
	AGENCY
	ACTIVITY
	1ST AID
	CPR

	Peery, Chris
	     USFWS
	      Trapping and tagging lamprey
	

	Hook, John

B
	     USFWS
	      Trapping and tagging lamprey
	
	

	Buechel, Brad
	     USFWS
	      Trapping and tagging lamprey
	
	

	Bretz, Carrie
	     USFWS
	      Trapping and tagging lamprey
	
	

	Faler, Micheal
	     USFWS
	      Trapping and tagging lamprey
	
	


List of Vehicles (boats are not used for this project)

	License
	State
	Description
	Color
	Agency
	Owner
	POC

	IL 90061
	ID
	Subaru Impreza
	Silver
	USFWS
	Chris Peery
	Chris Peery

	I 480589
	US
	Ford Ranger PU
	White
	USFWS
	USFWS
	Chris Peery

	I 481107
	US
	Ford 250 PU
	White
	USFWS
	USFWS
	Chris Peery

	I 
	
	
	
	
	
	


When possible, we will notify the USACE about additional vehicles before they reach the site.  

Job Hazard Analysis

	Hazard
	Major Preventative Measures
	EM 385 1-1 10/92

	Personal Injury
	Protective apparel and equipment
	05.A.07



	
	Footwear
	05.A.08



	
	Materials handling
	14.A.01,04-06

	
	Headgear

	05.D.01,02,04,05

	
	
	

	
	Adherence to safety procedures and recognition of warning alert signals
	01.D.01-04,09.H.07-09

	
	
	

	Fire
	Fire lanes kept free of obstruction
	09.A.18

	
	Clearance around lights and heaters
	09.A.21

	
	Fire Extinguishers
	09.E.01,02,03,04

	
	
	

	Electrical Shock
	Use UL listed extension cords with ground wire
	11.A.01

	
	Protect extension cords from damage
	11.A.03

	
	Rubber gloves to be worn where necessary
	11.A.04

	
	Insulated mats to be used where necessary
	11.A.07

	
	
	

	Materials Handling, Storage, and Disposal
	Access ways to be kept clear
	14.B.03

	
	Stairways to be kept clear
	14.C.02

	
	Tripping hazards eliminated
	14.C.04
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