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Introduction
The Lamprey Technical Workgroup (LTWG) was tasked with developing lamprey passage objectives and related performance standards and measures in 2007. The Passage Standards Subgroup was formed to address the inherent challenges with establishing such metrics. At the April 15th, 2009 meeting, the LTWG determined that the current goal of passage – that metrics must be equal to or superior than those established elsewhere in the region – was inadequate for current and future management objectives. The Passage Standards Subgroup subsequently reconvened on June 22nd, 2009, and decided on a three-phase approach to make progress on the assignment. The steps are as follows:
(1) Phase One: Identify potential research metrics that quantify indirect or direct effects on survival and fitness of juvenile and adult Pacific lamprey related to up- or downstream passage.

(2) Phase Two: Determine which of the above-listed metrics are measurable with scientific rigor and quantify effects of biological relevance. 
(3) Phase Three: Develop and recommend basin-wide passage standards or objectives for metrics deemed as measurable and biologically relevant in Phase Two.
The information contained within this document specifically addresses the goal of Phase One and Phase Two; there is no intent to endorse any metric, nor suggest objectives. These topics will be discussed in future meetings of the LTWG and subsequently documented when a consensus is reached.
 The LTWG functions under the charter of the Columbia Basin Fish and Wildlife Authority (CBFWA), but participation is not restricted to CBFWA members. This document will remain a “draft” until officially approved in its entirety by the CBFWA members. The metrics defined here, the selection of suitable metrics as part of Phase Two, and the standards developed as part of Phase Three are or will be consistent and compatible with plans and programs developed by CBFWA members. Metrics and standards will also be compatible with recommendations submitted by CBFWA and its members to the Northwest Power and Conservation Council and others for restoration and enhancement of fish and wildlife resources in the Columbia River Basin.
Background
Ideally, passage metrics estimate some aspect of fitness because population viability requires that, on average, individuals replace themselves each generation. However, estimating fitness in wild populations is difficult, particularly in anadromous fishes such as Pacific lamprey where total lifetime fitness is dependent on growth and survival in multiple habitat types spanning great distances and the course of a decade. Despite these challenges, components of individual life cycle stages, locations, or time periods can be reasonably estimated. The results from separate studies can then be viewed collectively to provide insights to the most effective management strategies (e.g., does adult or juvenile survival have a greater influence on population growth rate?). A caveat is that negative indirect, delayed, or carry-over effects (e.g., delayed mortality) can remain unquantified using short-term local scale evaluations (e.g., at individual dams).

Pacific lamprey are anadromous and have a life cycle similar to the Pacific salmon species. Terms applied to lamprey life stages can be easily confused because of multiple developmental stages, feeding types, habitat associations, and sexual maturation stages. Adults return from the ocean, migrate up river systems in summer and fall, overwinter in freshwater, and spawn in early spring. [Upstream migrants are rarely sexually mature and should be referred to as sub-adults from a developmental perspective, highlighting the overlapping terminologies]. Adults do not feed during migration and die after spawning. Eggs develop, and toothless larval lampreys (called ammocoetes) feed and grow while burrowed in fine sediments in slow moving areas of streams. The larval growth period lasts several years and ends with metamorphosis to a sub-adult stage (macrophthalmia stage, sometimes referred to as juveniles), which includes several morphological and physiological changes to prepare for parasitic life in the ocean. Metamorphic lampreys are often colloquially referred to as transformers. Metamorphosis requires several weeks to months and occurs in the late-summer and fall. Frequently, both ammocoetes and macrophthalmia are collected moving downstream in spring when macrophthalmia engage in a downstream migration to marine waters (not to be confused with movement of ammocoetes that may result from high currents during spring snowmelt). Sub-adult (sometimes referred to as young adults or juveniles) lampreys feed as ectoparasites on several species of marine fishes and cetaceans for several years before returning to freshwater to spawn. Here we use “adult” to refer to upstream migrating lampreys and “juvenile” to collectively refer to all immature freshwater stages (egg, ammocoete, macrophthalmia) to reflect the broad use of these terms in the management of Columbia Basin fishes.

Below, we have drafted a list of potential demographic, behavioral, and ecological metrics that quantify factors that indirectly or directly affect survival and fitness for juvenile and adult Pacific lamprey. We have attempted to be comprehensive from the life cycle perspective, even though it is not currently feasible to estimate several metrics. We recognize that the selection of performance standards or metrics will ultimately represent a balance of biological and ecological relevance, technological feasibility, and practicality. Our purpose here is to identify metrics at multiple scales based solely on biological criteria as a starting point.

A short note on semantics: we recommend attempts to standardize the terminology as much as possible with an emphasis on neutral terms that describe the parameters quantified. For instance, the use of “passage rate” rather than “passage success” or “passage performance” is preferred because “success” and “performance” include implicit assumptions about the motivation of migrating fishes that are unresolved in many cases (e.g., homing in adult lamprey). The LTWG has provided a glossary to accompany the metrics defined below for clarification in the descriptions, including analogous terminology used in previous research. 

Adult Lamprey Metrics
	Metric
	Calculation

	Associated Technology
	Scale and Notes

	Total Counts (Complete Census)
	Daytime counts + Nighttime counts
	Visual, cameras, DIDSON, HD-PIT
	Dams, weirs, waterfalls, etc. Should include hours sampled (e.g., 20 hours per day). Should be differentiated from Partial Counts.

	Partial Count (Count Index)
	Daytime counts and/or Nighttime counts
	Visual, cameras, DIDSON, HD-PIT
	Dams, weirs, waterfalls, etc. Should include hours sampled (e.g., 20 hours per day). Should be differentiated from Total Counts.

	Individual Fate
	Categorical classification of final observation of each fish. Examples include harvest, predation, tributary escapement, natural mortality, inaccurate detection, overwintering, etc.
	Visual, Biotelemetry, HD-PIT, Harvest records, others
	Scale = individual fish within a defined geographical location.


	Reach Escapement
	N (i+1) ÷ N (i), where i and i +1 are upstream and downstream locations, respectively
	Visual, cameras, HD-PIT, Biotelemetry
	Multiple projects; see also Conversion Rate. Assumes total count at two locations or tracking sample of individuals. 

	Conversion Rate
	(N[i+k]−N [tributaries]) ÷ N(i), where i refers to Project and i+k refers to the next Project
	Visual, cameras, HD-PIT, Biotelemetry
	Multiple projects, see also Reach Escapement.

	Passage Time
	Time (b) – Time (a) 
	HD-PIT, Biotelemetry
	May be applied to rivers, tributaries, hydroelectric projects, reservoirs, or dams (see below). 

	Migration Rate
	Passage Time ÷ Distance traveled
	HD-PIT, Biotelemetry
	Any migration reach, e.g., fishways (minutes per pool), reservoirs (river km per day), tagging to spawning tributary reaches.

	Predation rate
	Number captured by predators ÷ Time unit
	Visual account, Biotelemetry
	Within a specific location (e.g., tailrace, river reach). Used in pinniped and avian predation.

	Attraction Ratio 
	Total fish detected outside fishway entrance(s) ÷ Total fish present in tailrace
	Biotelemetry
	Also referred to as Approach Efficiency. Researchers have often used the total number of fish released as the denominator.

	Entrance Ratio
	Total fish detected inside fishway entrance(s) ÷ Total fish detected outside fishway entrance(s)
	HD-PIT, Biotelemetry
	Also referred to as Entrance Efficiency. Inside fishway entrance(s) refers to no subsequent detections outside of the fishway.

	Ladder Ratio
	Total fish detected at fishway exit(s) ÷ Total fish detected inside fishway entrance(s)
	HD-PIT, Biotelemetry
	Also referred to as Ladder Efficiency. Also applicable to segments within fishways. Fishway exit(s) refers to no subsequent detections in the fishway.

	Fallback Percentage
	Total unique fish detected at fishway exit(s) subsequently detected falling back ÷ Total unique fish detected at fishway exit(s)
	Biotelemetry, HD-PIT
	All fallback metrics are project specific. Fish that fallback are not typically used in further calculations. HD-PIT estimates are conservative because they rely on partial reascension. 

	Fallback Rate
	Number of fallback events ÷ Total number passing
	Biotelemetry, HD-PIT
	HD-PIT estimates are conservative because they rely on reascension.

	Reascension Ratio
	Proportion of fish reascending after falling back
	Biotelemetry, HD-PIT
	HD-PIT estimates are conservative because they rely on reascension.

	Approach-Forebay Ratio
	(Total fish detected at fishway exit(s)−Total fallbacks) ÷ Total fish detected outside fishway entrance(s) 
	Biotelemetry
	Also referred to as Fishway Efficiency; HD-PIT not able to capture fallback rate.

	Tailrace-Forebay Ratio
	 (Total fish detected at fishway exit(s)−Total fallbacks) ÷ Total fish present in tailrace
	Biotelemetry
	Also referred to as Project Efficiency; Most comprehensive estimate of passage rate at individual projects. May include navigation locks or other passage routes.

	Route or Area Usage
	Number at Route or Area (i) ÷ Number at all routes or areas
	HD-PIT, Biotelemetry
	Project specific.

	Approach Time
	Time first detected at project − Time of release 
	HD-PIT, Biotelemetry
	Local scale, typically single fishway or all fishways at a project.

	Tailrace Passage Time
	Time first detected at entrance with no subsequent detections in the tailrace − Time first detected in tailrace
	Biotelemetry
	Local scale, typically single fishway or all fishways at a project.

	Entrance Passage Time
	Time first detected in transition zone with no subsequent detections in the tailrace − Time first detected at entrance 
	HD-PIT Biotelemetry
	Local scale, typically single fishway or all fishways at a project.

	Transition Passage Time
	Time first detected in ladder with no subsequent detections in the transition zone − Time first detected in transition zone with no subsequent detections in the tailrace 
	HD-PIT, Biotelemetry
	Local scale, typically single fishway or all fishways at a project.

	Fishway Passage Time
	Time last detected at exit − Time first detected at entrance with no subsequent detections in the tailrace
	HD-PIT, Biotelemetry
	Local scale, typically single fishway or all fishways at a project.

	Total Project Passage Time 
	Last detection at fishway exit(s) – First detection in tailrace 
	HD-PIT, Biotelemetry
	Local scale, typically single fishway or all fishways at a project.


Juvenile Lamprey Metrics

	Metric
	Calculation
	Associated Technology
	Scale and Notes

	Abundance
	Number passing downstream, number counted at a location
	Visual counts
	Juvenile salmon collection facilities and traps provide a seasonal index of relative abundance passing.

	Density
	Number counted ÷ area sampled
	Electrofishing
	Tributaries; methods used to record occurrence and distribution as well. Suction dredging is another method.

	Passage Time
	Time (b) – Time (a)
	PIT; active telemetry under development
	May be applied to rivers, tributaries, hydroelectric projects, reservoirs, or dams.

	Project and Reach Survival
	Variable
	Not available (in development)
	Dam, reservoir, project, multi-project, estuary, and tributary survival. See also Conversion Rate.

	Screen Mortality
	Total number of mortalities on screen(s) by project or area per unit time
	Visual counts
	Screens are often used as juvenile salmonids bypass mechanisms at dams or in irrigation practices. Mortality rate can be estimated if total passage rate is known.

	Proportion of predators consuming lamprey


	Number of predators with lamprey(s) present in stomach ÷ Number of predators sampled
	Stomach content analysis
	Recently performed on pikeminnow, piscivorous fishes, and avian predators.

	Percent Composition by Number (Predation)
	Number of lampreys present in predator stomachs ÷ Number of food items
	Stomach content analysis
	Recently performed on piscivorous fishes and avian predators.

	Predation rate
	Number of lamprey consumed ÷ number available × time
	Stomach analysis and abundance estimation
	Not currently available.


Adult Lamprey Metrics – Phase II

	Metric
	Measurable with scientific rigor?
	Current Associated Technology
	Biological relevance

	Total Counts (Complete Census)
	Measureable if continuous (24-h) monitoring and fish enumeration structure accounts for all passage events.
	Visual, cameras, DIDSON, HD-PIT
	Provide accurate representation of adult passage for subsequent analyses (adult returns, escapement, overwintering, timing, population trends, etc.).

	Partial Count (Count Index)
	Measureable if a statistically-proven (i.e., acceptable level of precision) correction factor is determined and applied consistently over time.
	Visual, cameras, DIDSON, HD-PIT
	Provide accurate representation of adult passage for subsequent analyses (overwintering, timing, population trends, etc.).

	Reach Escapement
	Measureable if accurate counts are available or a statistically rigorous (i.e., acceptable level of precision) method is used and applied consistently over time.
	Visual, cameras, HD-PIT, Biotelemetry
	Determines proportion of population migrating between two locations. 

	Conversion Rate
	Not currently measureable. Methods would need to cumulatively account for predation, overwintering, mainstem spawning, tributary escapement, natural mortality, harvest, and inaccurate detection.
	Visual, cameras, HD-PIT, Biotelemetry
	Measures relative sources of fate and determines proportion of population migrating between two locations.

	Passage Time
	Measureable with scientific rigor provided an adequate sample size is collected and standard methods utilized comparatively.
	HD-PIT, Biotelemetry
	Determine duration between specific detection locations to identify passage impediments, evaluate management efforts, or identify life history variables.

	Migration Rate
	Measureable with scientific rigor provided an adequate sample size is collected and standard methods utilized comparatively.
	HD-PIT, Biotelemetry
	Determine rate of travel between specific detection locations to identify passage impediments, evaluate management efforts, or identify life history variables.

	Predation rate
	Not currently measurable with statistical precision and ability to extrapolate across time and space with inclusion of other variables.
	Visual account, Biotelemetry
	Qualitative description of predation rate (i.e., mortality) over a specific time and location, including all identified variables. Helps to determine one potential fate.

	Attraction Ratio 
	Not currently measurable with statistical precision. Methods would need to cumulatively account for individual fate.
	Biotelemetry
	Quantify the preference of migrating adults to locate a fishway entrance or tributary.

	Entrance Ratio
	Measureable with scientific rigor provided an adequate sample size is collected and standard methods utilized comparatively.
	HD-PIT, Biotelemetry
	Quantify the preference of migrating adults to select a fishway entrance or other route of passage.

	Ladder Ratio
	Measureable with scientific rigor provided an adequate sample size is collected and standard methods utilized comparatively.
	HD-PIT, Biotelemetry
	Quantify the ability of migrating adults to negotiate the ladder portion of a fishway.

	Fallback Percentage
	Measureable with scientific rigor provided an adequate sample size is collected and standard methods utilized comparatively.
	Biotelemetry, HD-PIT
	Quantify the proportion of migrating adults that pass a fishway exit and are subsequently detected downstream. 

	Fallback Rate

	Measureable with scientific rigor provided an adequate sample size is collected and standard methods utilized comparatively.
	Biotelemetry, HD-PIT
	Quantify the rate of migrating adults that pass a fishway exit and are subsequently detected downstream.

	Reascension Ratio
	Measureable with scientific rigor provided an adequate sample size is collected and standard methods utilized comparatively.
	Biotelemetry, HD-PIT
	Quantify the proportion of migrating adults that are subsequently detected at previous locations following a fallback event.

	Approach-Forebay Ratio
	Measureable with scientific rigor provided an adequate sample size is collected and standard methods utilized comparatively.
	Biotelemetry
	Quantify the ability of migrating adults to enter and negotiate a fishway or other passage route.

	Tailrace-Forebay Ratio
	 Measureable with scientific rigor provided an adequate sample size is collected and standard methods utilized comparatively. Results unable to differentiate individual fate of tailrace fish.
	Biotelemetry
	Quantify the preference or ability of migrating adults to approach and travel upstream of a hydroelectric project or other passage route.

	Route or Area Usage
	Measureable with scientific rigor provided an adequate sample size is collected and standard methods utilized comparatively.
	HD-PIT, Biotelemetry
	Quantify the preference of migrating adults to utilize a specific area or route of passage.

	Approach Time
	Measureable with scientific rigor provided an adequate sample size is collected and standard methods utilized comparatively.
	HD-PIT, Biotelemetry
	Determine duration between specific detection locations to identify passage impediments, evaluate management efforts, or identify life history variables following collection, marking, and release.

	Tailrace Passage Time
	Measureable with scientific rigor provided an adequate sample size is collected and standard methods utilized comparatively.
	Biotelemetry
	Determine duration between specific detection locations to identify passage impediments, evaluate management efforts, or identify life history variables following first detection in the tailrace. 

	Entrance Passage Time
	Measureable with scientific rigor provided an adequate sample size is collected and standard methods utilized comparatively.
	HD-PIT Biotelemetry
	Determine duration between specific detection locations to identify passage impediments, evaluate management efforts, or identify life history variables following first detection in the transition zone with no subsequent detections in the tailrace.

	Transition Passage Time
	Measureable with scientific rigor provided an adequate sample size is collected and standard methods utilized comparatively.
	HD-PIT, Biotelemetry
	Determine duration between specific detection locations to identify passage impediments, evaluate management efforts, or identify life history variables following first detection in the ladder with no subsequent detections in the transition zone.

	Fishway Passage Time
	Measureable with scientific rigor provided an adequate sample size is collected and standard methods utilized comparatively.
	HD-PIT, Biotelemetry
	Determine duration between specific detection locations to identify passage impediments, evaluate management efforts, or identify life history variables following first detection at the exit with no subsequent detections in the tailrace.

	Total Project Passage Time 
	Measureable with scientific rigor provided an adequate sample size is collected and standard methods utilized comparatively.
	HD-PIT, Biotelemetry
	Determine duration of detection between tailrace and exit to identify passage impediments, evaluate management efforts, or identify life history variables.


Juvenile Lamprey Metrics – Phase II
	Metric
	Measurable with scientific rigor Y/N?
	Associated Technology
	Quantify effects of biological relevance

	Abundance
	Not currently measurable with statistical precision and ability to extrapolate across time and space with inclusion of other variables.
	Visual counts
	Qualify the presence and timing of migrating juveniles to approach and travel through a specific location. Potential use as a population index given standardized methods over time.

	Density
	Not currently measurable or applicable in respect to downstream passage.
	Fyke net, screw trap, electrofishing, other.
	Qualify the presence and timing of migrating juveniles to approach and travel through a specific location. Potential use as a population index given standardized methods over time.

	Passage Time
	Not currently measurable with statistical precision.
	PIT; active telemetry under development
	Determine duration between specific detection locations to identify passage impediments, evaluate management efforts, or identify life history variables.

	Project and Reach Survival
	Not currently measurable.
	Not available (in development)
	Determine survival rates and individual fates of outmigrating juvenile lampreys.

	Screen Mortality

	Not currently measurable with statistical precision and ability to extrapolate across time and space.
	Visual counts
	Qualitative description of screen mortalities over a specific time and location. Helps to determine one potential fate.

	Proportion of predators consuming lamprey


	Measureable with scientific rigor provided an adequate sample size is collected and standard methods utilized comparatively.
	Stomach content analysis
	Determine proportion of predators that actively feed on juvenile lampreys to identify passage impediments, evaluate management efforts, or identify life history variables.

	Percent Composition by Number (Predation)
	Measureable with scientific rigor provided an adequate sample size is collected and standard methods utilized comparatively.
	Stomach content analysis
	Determine proportion of predators’ diet that is comprised of juvenile lampreys to identify passage impediments, evaluate management efforts, or identify life history variables.

	Predation rate
	Not currently measurable with statistical precision and ability to extrapolate across time and space with inclusion of other variables.
	Stomach analysis and abundance estimation
	Qualitative description of predation rate (i.e., mortality) over a specific time and location, including all identified variables. Helps to determine one potential fate.


Definitions and Terminology

	Term
	Definition

	Adult
	Typically used in describing the parasitic or reproductive phase of the lamprey life cycle. Lampreys develop eyes and a circular mouth, along with several physiological changes, during the transformer stage (between the juvenile and adult life stages).

	Ammocoete
	The non-migratory larval stage of a lamprey. Ammocoetes are blind and reside in mud- or sand-bottomed pools where they filter feed on microorganisms for several years prior to metamorphosing to adults to either feed as parasites or spawn.

	Approach
	To come near or nearer to something in space or time. Typically used in describing lamprey movements towards fishway entrances.

	Attraction
	The act, power, or property of attracting. Typically used in describing the ability of fishways to draw lamprey to the entrance(s) of fishways or other bypass systems.

	Attraction flow
	The flow that emanates from a fishway entrance with sufficient velocity and in sufficient quantity and location to attract upstream migrants into the fishway. Attraction flow consists of gravity flow from the fish ladder, plus any auxiliary water system flow added at points within the lower fish ladder.

	Auxiliary water system (AWS)
	A hydraulic system that augments fish ladder flow at various points in the upstream passage facility. Typically, large amounts of auxiliary water flow are added in the fishway entrance pool in order to increase the attraction of the fishway entrance.

	Bi- or Trifurcation pools
	Pools where two or three sections of fish ladders divide into separate routes.

	Biotelemetry
	Biotelemetry used in the Columbia River Basin includes acoustic and radio-telemetry technology provided by companies such as ATS, HTI, Lotek, and Vemco. 

	Bypass system
	The component of a downstream passage facility that transports fish from the diverted water back into the body of water from which they originated, usually consisting of a bypass entrance, a bypass conveyance, and a bypass outfall.

	Collection gallery
	Also known as a fishway entrance pool. The pool immediately upstream of the fishway entrance(s), where fish ladder flow combines with any remaining auxiliary water system flow to form the attraction flow.

	Count station
	Typically refers to a structure within a fishway used to enumerate upstream passage of adult fishes. Count stations usually include a count window, video cameras, lighting, and an area for bypassing water (through a picketed lead) as the passage route is bottlenecked to guide fish to the window and camera.

	DIDSON
	Dual Identification Sonar. DIDSON is a multi-beam imaging sonar that provides near video quality images for inspection and identification of objects underwater.

	Diffuser
	Typically, a set of horizontal or vertical bars designed to introduce flow into a fishway in a nearly uniform fashion.

	Dropback
	Downstream movement of an adult fish within a fishway or other upstream passage structure. Not to be confused with fallback.

	Efficiency
	The state or quality of being efficient; competency in performance.

	Entrainment
	The unintended diversion of fish into an unsafe passage route.

	Entrance
	The component of an upstream passage facility that discharges attraction flow into the tailrace, where upstream migrating fish enter (and flow exits) the fishway.

	Exit
	The component of an upstream passage facility where flow from the forebay enters the fishway, and where fish exit into the forebay upstream of the passage impediment.

	Fallback
	Movement of an adult fish from upstream of a dam or diversion structure to the tailwater by means of spill, turbine, or bypass system. The term fallback is typically used in a negative context, though downstream passage events may sometimes be voluntary.

	Fishway
	Total structural components and flow conditions that provide upstream migrating fish means to pass a dam or other obstacle. Regionally, these have been developed to pass adult anadromous salmonids at hydroelectric projects.

	Forebay
	The water body impounded immediately upstream of a dam.

	Gatewell
	An open slot at the upstream portion of a dam which serves as an initial collection basin for screened migrating fish. The gatewells incorporate dewatering screens as well as lighted orifices to help guide fish into collection channels. 

	HD-PIT
	Half-duplex passive integrated transponder (PIT). HD-PIT has been increasingly used to monitor adult lamprey passage due to the small size, lack of battery restrictions, and lower cost as compared to biotelemetry. Further, HD-PIT signals do not collide with full-duplex PIT tags used to monitor salmonids.

	Impingement
	The consequence of a situation where flow velocity exceeds the swimming capability of a fish, creating injurious contact with a screen face or bar rack.

	Juvenile
	Typically referring to the period of a lamprey’s life cycle prior to sexual maturation or downstream migration. Often referred to as ammocoetes, macrophthalmia, or transformers.

	Ladder
	The structural component of an upstream passage facility that dissipates the potential energy into discrete pools, or uniformly dissipates energy with a single baffled chute placed between an entrance pool and an exit pool or with a series of baffled chutes and resting pools.

	Lock
	A chamber with watertight gates at each end used to lift or lower watercraft between the downstream tailrace water level and the upstream reservoir level.

	Macrophthalmia
	A medical term – describing a developmental anomaly in which the eyes grow to an abnormally large size – used to describe the early stages of metamorphosis between larval and adult lampreys. The metamorphosis period, from the beginning of the transition to adult form to the seaward migration or sexual development is more broadly termed the “transformer” stage.

	Mainstem
	The main channel of the river in a river basin, as opposed to the streams and smaller rivers that feed into it. In the fish and wildlife program, mainstem refers to the Columbia and Snake rivers.

	mid-Columbia
	The section of the Columbia River below Chief Joseph Dam and above the river’s junction with the Snake River.

	Picket leads or Pickets
	A set of vertically inclined flat bars or circular slender columns (pickets), designed to exclude larger fish from a specific point of passage.

	Pinniped
	Belonging to the Pinnipedia, a suborder of carnivores with limbs adapted to an aquatic life, including the seals and walruses.

	Pool
	Body of water in-between projects or dams.

	Powerhouse
	That part of a hydroelectric dam where the turbine-generators are housed and where power is produced by the action of the water on the turbine blades.

	Project
	Dam or diversion structure within a river or stream.

	Rate
	A certain quantity or amount of one thing considered in relation to a unit of another thing and used as a standard or measure.

	Ratio
	The relation between two similar magnitudes with respect to the number of times the first contains the second.

	Reach
	A continuous stretch or extent of a stream, river, or other waterbody.

	Reascension
	The act of re-ascending. Typically used in describing upstream movements of a lamprey through a passage structure subsequent to fallback.

	Route
	A course or way for passage or travel.

	Screen
	Material used to allow for dewatering and restrict fish movement.

	Spill, spillbay
	Releasing water out the spillbays rather than through the turbine units. The spillbay is the dam’s safety valve. Without it, excess water can damage the dam’s structure or overflow the dam. Dams without bypass systems spill water laden with fish to carry them away from turbines.

	Submersible traveling screen
	A rotating mesh screen normally deployed at a 45° angle to the flow located near the dam’s turbine intake. Fish are guided up the screen face and into the gatewells.

	Tag shed
	Process in which a tag (biotelemetry) is expelled from a study fish, typically through the incision point or antenna exit.

	Tailrace
	The stream immediately downstream of an instream structure.

	Transition zone
	Lower section of fishway where flow down ladders meet inundated segment of fishway (e.g., collection gallery).

	Vertical barrier screens
	Vertical screens, usually located in a gatewell of a mainstream hydroproject, that dewater flow from turbine intake screens, thereby concentrating fish for passage into a bypass system.
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� Individual fish are to be used only once in calculations.


�Some metrics developed for adults are also applicable to juveniles (e.g., migration rates, passage ratios).


� Definitions adapted from National Marine Fisheries Service; Northwest Power and Conservation Council; Merriam-Webster Online; and Dictionary.com. 





�New Metric:





Suggest another review of content.


�Concern from Peery that fallback may be tough to measure on account of detection efficiency (or inefficiency). May be worth noting.


�Noted as a sensitive subject and maybe some wordsmithing needed.
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