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Section 9 of 10. Project description

a. Abstract 
The Washington Department of Fish and Wildlife (WDFW), Yakima Screen Shop (YSS) proposes to conduct a watershed based inventory of all fish passage barriers and unscreened or inadequately screened water diversion in the Entiat and Wenatchee sub basins.  All fish bearing streams will be walked and each human-made feature (culverts, dams, fishways, water diversions, and other) encountered will be assessed and prioritized following the protocols outlined in the Fish Passage Barrier and Surface Water Diversion Screening Assessment and Prioritization Manual (WDFW 2000).  Habitat assessments will be conducted beginning with the first barrier encountered and continue upstream until the stream is no longer fish bearing.  The data collected in this inventory will be stored in SSHEARbase, the statewide fish passage and screening database developed and maintained by Salmonid Screening, Habitat Enhancement and Restoration Section (SSHEAR) staff in Olympia.  

b. Technical and/or scientific background
Based upon inventories conducted so far, WDFW estimates that there are approximately 25,000 barrier culverts and 64,000 unscreened or inadequately screened water diversions in the state.  WDFW estimates show that there could be 1,363 and 662 barrier culverts and 1,169 and 265 unscreened or inadequately screened water diversion in the Wenatchee and Entiat sub basins, respectively, that need to be prioritized for order of correction.  This is in addition to dams, inadequate fishways, and other types of human-made fish passage barriers found in the sub basins.  

Some inventories have been conducted in these sub basins.  WDFW has completed a road-based inventory of barrier culverts on state highways in both the Wenatchee and Entiat sub basins.  Eight barriers were identified in the Wenatchee Subbasin and two barriers were identified in the Entiat Subbasin.  An assessment of the habitat 200 meters upstream of these barriers has been conducted, but full upstream and downstream assessments have not been completed.  

Chelan County contracted with Harza/BioAnalysts to conduct a road-based fish passage barrier assessment of county, city, private roads, and driveways that cross over streams that currently or historically were inhabited by anadromous salmonids (Harza/BioAnalysts 2001).  They evaluated over 200 culverts, following WDFW protocols (2000), in Mission, Peshastin, Nason, Chiwawa, Beaver, Stemilt, and Squilchuck creeks as well as the Entiat River and Lake Wenatchee watershed (Harza/BioAnalysts 2001).  Due to time constraints, Harza/BioAnalysts (2001) conducted only a few “Level B”, or hydraulic, analyses of culverts resulting in a number of culverts having an unknown barrier status; most of the culverts identified as barriers were identified during the “Level A” analysis.  A limited number of limited scope (200 meters) habitat assessments were conducted in Nason, Chiwawa, Peshastin, and Beaver creeks (Harza/BioAnalysts 2001).

The United States Forest Service has undertaken an inventory to identify barrier culverts in National Forests in Washington and Oregon.  According to a report by the United States General Accounting Office (USGAO 2001), the Wenatchee National Forest (WNF) has conduced fish passage assessments on 329 of an estimated 517 culverts.  They have found 244 of the culverts to be barriers and estimate that upon completion of the assessment, there will be 385 barrier culverts in the WNF (USGAO 2001).

These efforts to date represent only a small fraction of the inventory assessments needed to identify passage and screening barriers, and current habitat conditions. It is the expert opinion of WDFW’s SSHEAR staff that these inventories represent less than 40% of the areas within these watersheds.  Road-based surveys are limiting in nature and do not identify screening or in-stream passage barriers. A comprehensive in-stream survey is the only way to positively identify any and all human-made features of a stream reach.

c. Rationale and significance to Regional Programs
The NWPPC and BPA have made substantial investments in the Columbia River basin anadromous fish recovery effort.  These investments are considered Aoff-site@ mitigation for losses related to hydroelectric operations in the Columbia River, and are predicated on the fact that substantial wild salmon production potential still exists because of large expanses of accessible, high quality spawning and rearing habitat still exists in parts of the basin.  This project will identify where high priority fish passage projects could be undertaken to increase fish distribution and production in the watersheds, and identify high priority screening projects to improve juvenile fish survival, which is believed to be important in improving overall egg-to-smolt survival of critically depressed stocks of naturally-produced chinook, steelhead, and bull trout.

These surveys tie directly to other efforts being conducted within these watersheds by providing prioritization of corrections, and assessment of habitat conditions.  The Fish Passage Task Force and the Salmon Recovery Funding Board have sanctioned this protocol.  This protocol is also listed as a source of information in the Joint Natural Resources Cabinet’s “Guidance on Watershed Assessment for Salmon, October 15, 2001” publication.  The information from this protocol is a key element in WDFW’s Salmon and Steelhead Habitat Inventory & Assessment Program, (SSHIAP), and in the Ecosystem Diagnostic & Treatment (EDT) model being used in the Columbia Basin Salmon Recovery efforts at the watershed level.  

NMFS 2000 Biological Opinion & Reasonable and Prudent Alternatives (RPA)

The Biological Opinion (BiOp) encourages the Action Agencies to support a Basin wide Recovery Strategy. The following information is included to demonstrate that this proposal will support the BiOp.

The BiOp lists measures to avoid jeopardy, and gives specific tributary habitat objectives, which include providing passage and diversion improvements, and supporting overall watershed health of riparian and upland habitat.

RPA Action 149 Addresses passage and screening problems, while initially specifying 3 priority areas (Lemhi, Methow, Upper John Day), it indicates that the program should be expanded, in coordination with NWPPC.  The BOR is designated the lead. At the end of 5 years, work will be underway in at least 15 sub basins (including the Entiat beginning in 2003, and the Wenatchee beginning in 2004), with a 10-year window to achieve results.
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Causes of Fish Blockages




Dams and Diversions







“An inventory of these dams or dikes that act as fish blockages needs to be conducted in the Entiat watershed”




Culverts
“..a culvert barrier survey needs to be completed in this watershed”



Blockages in Priority Order
“No such prioritization exists in print; this list needs to be developed.”

Entiat Subbasin Summary Draft 10/5/01

Goals, Objectives, and Strategy

Goal 1. Protect or enhance the structural attributes, ecological function, and resiliency of habitats needed to support healthy populations of fish and wildlife.

Objective 1. Where appropriate, identify and eliminate barriers to spawning and rearing habitat.

Strategy 3. Inventory and assess the extent to which dams and dikes in the Entiat watershed act as fish passage barriers.

Strategy 4. A culvert barrier study needs to be conducted for the Entiat subbasin and the information incorporated into a database and mapped.
Wenatchee Subbasin Summary Draft 10/5/01

Goals, Objectives, and Strategy

Goal 4. Increase the information and knowledge needed to protect, restore, and manage fish, wildlife and their habitats.

Objective 1. Provide scientific basis for protecting aquatic ecosystems and enable planning for sustainable resource management.

Strategy 11. Complete watershed-based inventories and prioritization of fish passage problems.

A discussion draft report to the Upper Columbia Salmon Recovery Board by The Upper Columbia Regional Technical Team (RTT) entitled “A STRATEGY TO PROTECT AND RESTORE SALMONID HABITAT IN THE UPPER COLUMBIA REGION”, July 12, 2001, identifies the following restoration measures:

3.2:
Habitat Restoration

The highest priority for increasing biological productivity is to restore the complexity of the stream channel and floodplain.  The RTT recommends a range of strategies for habitat restoration in the Upper Columbia Region.    Examples of restoration measures would include, but not be limited to:

4) screen water intakes to prevent impingement or stranding of juvenile fish.

7) remove passage barriers.

d. Relationships to other projects 
Efforts to address fish and wildlife concerns in the sub basin have included management coordination, watershed assessment and planning, and habitat enhancement. These efforts have been funded by numerous agencies, including BPA, USDA, USFS, USFWS, NRCS, WDFW, and YN. This inventory project is complementary to WDFW’s capital screening efforts, although un-funded during the 1999-2001 biennium, is expected to be reinstated (in part) for the 2001-2003 biennium.  Similar inventory and fish passage construction projects are ongoing in Washington sub basins.  This project is also complimentary to the inventory effort being conducted by the Okanogan Conservation District in the Methow and Okanogan subbasins. Taken together, regional efforts to improve adult migration and juvenile anadromous salmonid survival at water diversions may result in higher Columbia basin natural smolt survival and out migration, and contribute to Columbia River salmon, steelhead, and bull trout stock recovery.
e. Project history (for ongoing projects) 

f. Proposal objectives, tasks and methods
Objective 1: Conduct comprehensive inventory of fish passage and screening problems in the Entiat Subbasin.

Objective 2: Conduct comprehensive inventory of fish passage and screening problems in the Wenatchee Subbasin.

Task 1: Find, assess, prioritize by habitat parameters, and record the data in a database for each human-made feature encountered.

Methods (the methods are the same for both objectives)

For more than a decade WDFW had conducted fish passage inventories using professional judgment.  In the late 1990’s, it became apparent that the interest in conducting fish passage inventories was growing outside of the agency and that if inventories were to be completed in every watershed in the state in a reasonable time frame, that other groups would have to become involved.  Since professional judgment is not a practical barrier assessment protocol to train, the fish passage barrier assessment protocol was developed for the assessment of culverts.  This protocol was adopted by the Fish Passage Task Force, created under Senate Bill 5886 in 1997, to be used to inventory culverts (Wagner and Sekulich 1997).  In 1998, WDFW produced the first version of the barrier assessment and prioritization manual and that was updated in 2000 to include a barrier assessment protocol for dams and screening assessment protocols for gravity and pump diversions.  Measurements taken on features are compared to standards embodied in the Washington Administrative Codes (WAC) and NMFS standards.  These methodologies are described in detail in the attached Fish Passage Barrier and Surface Water Diversion Screening Assessment and Prioritization Manual (WDFW 2000) developed by SSHEAR within the WDFW.

Protocols for Fish Passage Features (Culverts and Dams)

The goal of the inventory is to locate human-made features, determine their barrier status, and prioritize the barriers for correction (Figure 1). Figure 1 depicts the steps used in a road-based inventory, where the culvert is located and then the fish bearing status is determined.  In this inventory, the fish bearing status would be determined prior to walking the stream and therefore prior to locating the feature (culvert, dam, etc.).  Each passage structure must be located with coordinates obtained with a global positioning system (GPS).  Detailed physical measurements of the culvert and stream are taken to describe the site and allow for the barrier analysis.  The amount of information collected depends upon whether the barrier status can be determined in the Level A analysis.  If the culvert is determined to be a barrier or a non-barrier in the Level A analysis, no further culvert data collection is required.  If the barrier status is still unknown, then a Level B analysis must be completed.  The Level B analysis involves collecting more detailed information required to run a hydraulic model to determine the barrier status of the structure.  

Once a culvert has been identified as a barrier, it is necessary to assess the potential habitat gain that would be achieved if the barrier was corrected.  In anadromous waters the habitat gain will always be upstream of the barrier culvert, but in resident waters the habitat gain is the smaller piece of habitat whether it is upstream or downstream of the barrier culvert.  For instance, if there are 600 meters of habitat downstream of a barrier and there are 2,200 meters of habitat upstream, the downstream habitat would be quantified and used to prioritize the project for repair.
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tc "Figure 1.  Overview of the barrier assessment protocol. " \f D 
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One of two methodologies will be used to estimate the potential habitat gain that would be realized if the culvert were repaired.  The first is the full physical survey.  The second involves using the same methodology as the full survey, except that the sampling frequency is reduced.  In the full survey, approximately a 20% sampling rate is achieved by sampling 30 meters out of every 160 meters of stream or 60 meters out of every 320 meters of stream, depending upon the stream length.  In the reduced sampling physical survey one 60 meter sample is collected per stream reach.  The reduced sampling physical survey is generally used for longer surveys where the full physical survey would be time consuming.

Once the potential habitat gain has been quantified, then it is possible to prioritize projects to achieve the greatest gain for dollars spent.  The Priority Index (PI) takes into account the habitat gain, the mobility and health status of the fish stocks that would benefit from increased access to the habitat, and the projected cost of the project.  
Fish Passage Priority Index
The PI is a valuable tool to be used with other relevant factors to select projects for correction.  The variety in costs, amounts of habitat gain, and species utilizing potential project sites throughout Washington State can make the characterization and prioritization of corrections to fish passage barriers complex. The WDFW Fish Passage Inventory process uses a Priority Index model to consolidate the many factors which affect a project's feasibility (expected passage improvement, production potential of the blocked stream, fish stock health, etc.) into a manageable framework for developing prioritized lists of projects.  The result is a numeric indicator giving each project's relative priority that includes production benefits to both anadromous and resident salmonid species adjusted for sympatric species interactions (species complexes).  The Priority Index (PI) for each barrier is calculated as follows:
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Where:

PI  = 
Fish Passage Priority Index 


Relative project benefit considering cost.


The PI is actually the sum (all species) of individual PI values, one of which is calculated for each species present in a stream (e.g., PIcoho is added to PI chum to obtain PIall species).


The quadratic root in the equation is used because it provides a more manageable number and represents a geometric mean of factors used.

B  = 
Proportion of passage improvement 

Proportion of fish run expected to gain access due to the project (passability after project minus passability before project); gives greater weight to projects providing a greater margin of improvement in passage.


Barriers are assumed to be partial and have a value of 0.67.  Modifications to this approach can be applied with advanced levels of expertise.

P  = 
Annual adult equivalent production potential per m²


Estimated number of adult salmonids that can potentially be produced by each m² of habitat annually.     


The values (adults/m2) are species specific; chinook salmon = 0.016, chum salmon = 1.25, coho salmon = 0.05, pink salmon = 1.25, sockeye salmon = 3.00, steelhead = 0.0021, bull trout/Dolly Varden = 0.0007, searun cutthroat trout = 0.037, resident cutthroat/rainbow trout = 0.04, brook trout = 0.04, and brown trout = 0.0019.

H  =
Habitat gain in m2 


Measured/calculated from physical survey; gives greater weight to projects which will make greater amounts of habitat available.


Spawning area values used for species complexes normally limited by spawning habitat (sockeye, chum, and pink salmon) and rearing area values used for species complexes normally limited by rearing habitat [(coho salmon, searun cutthroat, chinook salmon, and steelhead) and (resident cutthroat/rainbow trout and bull trout/Dolly Varden) and (brook and brown trout)].


When more than one species within a species complex is present H is modified to reflect sympatric interactions among species with similar freshwater life histories.  The result is a reduction of single species habitat area values when competing species coexist.

M  =
Mobility Modifier

Accounts for benefits to each fish stock for increased mobility (access to habitat being evaluated); gives greater weight to projects that increase productivity of species that are highly mobile and subject to geographically diverse recreational and commercial fisheries by providing access to habitat currently limiting productivity.

2 = Highly mobile stock subject to geographically diverse recreational and commercial fisheries (anadromous species).

1 = Moderately mobile stock subject to local recreational fisheries (resident species). 

0 = Increased mobility of stock would have negative or undesirable impacts on productivity or would be contrary to fish management policy.  By default, exotic salmonid species such as brook trout and brown trout are assigned a 0 value unless they are the only salmonid species present in the system.

D  =
Species Condition Modifier

Representation of status of species present; gives greater weight to less healthy species as listed in the Washington State Salmon and Steelhead Stock Inventory (SASSI) report (WDF et al. 1993) and Washington Salmonid Stock Inventory, Bull Trout/Dolly Varden (WDFW 1997).  In the absence of a SASSI assignment, stock condition should be estimated using the best available information.


3 = Condition of species considered critical.

2 = Condition of species considered depressed or stock of concern.


1 = species not meeting the conditions for 2 or 3.

C  =
Cost Modifier


Representation of projected cost of project; gives greater weight to less costly projects.

3 = incremental funds needed  $100,000.


2 = incremental funds needed >$100,000 and $500,000.


1 = incremental funds needed >$500,000.


All barriers receive a cost modifier value of 2 until engineering evaluations are completed.

Protocols for Surface Water Diversions

Figure 2 gives an overview of the entire process from locating the diversion through prioritizing for correction. The location of the point-of-diversion (POD) must be determined by obtaining its GPS coordinates.  Fish presence information is determined and entered.  Fish species presence information is necessary to generate the Screening Priority Index (SPI) numerical value for each diversion, which is a valuable tool to prioritize corrective actions within and between watersheds. The SPI takes into account the size of the diversion (amount of water diverted), the probability of an individual of a given species encountering the screen, and additional “modifiers” for: 1) species mobility (anadromous vs. resident life history), 2) stick status, and 3) estimated screening cost.

Design flow is the critical variable used to assess the relative impact (between diversions) on fish mortality/injury and to estimate project cost.  Construction and operation/maintenance costs are directly proportional to design flow.  The greater the flow, the higher the likelihood that fish will be entrained in the diversion.  If available, the Relative Design Flow, the percentage of stream flow diverted by month, provides greater insight into the relative impacts when comparing diversions.  Where design flow or relative design flow cannot be directly measured or determined from water right documentation, a surrogate variable, intake cross sectional area, may be used.  Intake area is easily measured by field inventory crews.
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The Screening Priority Index Model is a hybrid of the quadratic formula used in prioritizing fish passage barriers.  The SPI was created to consolidate the many variables relevant to water diversions into a manageable framework for developing prioritized lists of projects.  The SPI for each unscreened or ineffectively screened diversion is calculated as follows:


Where:

SPI = Screening Priority Index


Relative project benefit considering cost.


The SPI is actually the sum (Sall species ) of individual SPI values, one of which is calculated for each species present in a stream (e.g., SPI coho is added to SPI chum to obtain SPI all species).  

Q  = 
Flow in gallons per minute

Flow through the diversion is used as a surrogate for the number of adult equivalent salmonids potentially killed by an unscreened diversion.


For gravity diversions, flow is determined from the water right, directly measured, or is estimated from the diversion ditch area multiplied by 0.75.  For pump diversions, flow is determined from the water right, or if the system is metered, flow can be taken from the meter, or it is the maximum volume of water that could be diverted based upon irrigation system components.

P  = 
Annual adult equivalent production potential per m2 

Estimated number of adult salmonids that can potentially be produced by each m2 of habitat annually.  Used as a surrogate for the probability of an individual fish of a given species encountering a diversion.

· The values (adults/m2) are species specific; chinook salmon = 0.016, chum salmon = 1.25, coho salmon = 0.05, pink salmon = 1.25, sockeye salmon = 3.00, steelhead = 0.0021, bull trout/Dolly Varden = 0.0007, searun cutthroat trout = 0.037, resident cutthroat/rainbow trout = 0.04, brook trout = 0.04, and brown trout = 0.0019.

M  = 
Mobility Modifier

Gives greater weight to projects that increase productivity of species that are highly mobile and subject to geographically diverse recreational and commercial fisheries by providing increased survival through screening.

2 = Highly mobile stock subject to geographically diverse recreational and commercial fisheries (anadromous species)

1 = Moderately mobile stock subject to local recreational fisheries (resident species)

0 = Increased survival of stock would have negative or undesirable impacts on productivity of native species or would be contrary to fish management policy.  By default, exotic salmonid species such as brook  trout, brown trout and Atlantic salmon will be assigned a 0 value unless they are the only salmonid species present in the system.

D  = 
Species Condition Modifier


Representation of status of species present; gives greater weight to less healthy species as listed in the Washington State Salmon and Steelhead Stock Inventory (SASSI) report (WDF et.al. 1993) and Washington Salmonid Stock Inventory, Bull Trout/Dolly Varden (WDFW 1997).  In the absence of SASSI assignment, stock condition should be estimated using the best available information.

3 = Condition of species considered critical

2 = Condition of species considered depressed or stock of concern

1 = Species not meeting the conditions for 2 or 3

C  = 
Cost Modifier

Representation of projected cost of project; gives greater weight to less costly projects.

3 = incremental funds needed  $1,000…

2 = incremental funds needed > $1,000 and  $5,000…

1 = incremental funds needed > $5,000

Fish Passage and Screening Databasetc "5.  Fish Passage and Screening Database"
The 1998 Washington Legislature enabled a grants program to provide funding for fish passage inventories and repair.  The SSHEAR Section was tasked to develop a database to provide a central repository for fish passage information resulting from the statewide inventories. This information is used to locate, prioritize, select, and implement fish passage improvement projects vital to the recovery of Washington’s salmonids.  This database has been expanded to include information on fishways, dams, water diversions, and other features that impact fish.  Specific database design and content is defined in Chapter 5 of the Fish Passage Barrier and Surface Water Diversion Screening Assessment and Prioritization Manual (WDFW 2000).

All information collected during these inventories will reside in the SSHEAR database and be available upon request.  This information will also be available on the internet in the near future.

g. Facilities and equipment
The inventory crew will work out of the YSS.  Startup costs associated with this project includes two 4x4 pickups, computers, GPS units, digital cameras, impulse lasers, stadia rods, belt chains, vests, hip boots, and clinometers.
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Eric B. Egbers, WDFW Fish Screening Program Manager

2 man-weeks/year

Duties: Oversight of BPA-funded fish screen and fishway fabrication and construction projects, and annual project proposal and out-year budgeting. 

Resume:  Eric Egbers has been the manager of the WDFW Fish Screening Program since mid 2000.  This program designs, fabricates (metalwork), constructs (civil works), modifies, inspects, operates and maintains fish passage and protection facilities at surface water diversions, primarily in anadromous fish areas of the Columbia Basin.  Mr. Egbers provides oversight for BPA-funded WDFW, YSS fish screen and fishway fabrication and construction projects.  Mr. Egbers represents WDFW on the Yakima Basin Passage Technical Work Group (Passage TWG), Yakima Tributary Access and Habitat Program TWG (“Phase III” TWG), and CBFWA, FSOC.  All groups are charged with implementing fish passage/screening construction programs critical to restoration of Columbia River salmon and steelhead.
Patrick C. Schille, Construction & Maintenance Superintendent 2, Screening Technical Assistance

5 man-weeks/year

Duties: Project supervision.

Resume: Pat Schille has 14 years of combined experience as a fish screen fabricator and supervisor at the WDFW, YSS.  Mr. Schille was the first welder/fabricator hired specifically to work on BPA-funded screen projects in 1987 (Yakima Phase 1).  Mr. Schille has 25 years of fabrication experience and 11 years in a supervisory capacity.  Technical training includes: fabrication layout, advanced welding, blueprint reading, applied hydraulics, personnel management, project estimation and management, personal computer training (word processor and spreadsheet), and grant writing.  Mr. Schille also has expertise in the design, operation, and maintenance of all types of screen and fish passage/protection facilities.  Mr. Schille is regular member of the Yakima Basin Passage Technical Work Group (Passage TWG), Yakima Tributary Access and Habitat Program TWG (“Phase III” TWG), and CBFWA, FSOC.  Mr. Schille has recently been promoted to Fish Screen Technical Assistant Specialist for the agency.

Michael R. Barber, Environmental Specialist 4, Supervisor of SSHEAR Inventory Unit

2 man-weeks/year
Duties: Technical Assistance and Training

Resume:  Supervise the Inventory and Assessment Unit within the Salmonid Screening, Habitat Assessment and Restoration Section (SSHEAR).  Train, mentor, and supervise staff on fish passage, habitat enhancement and habitat inventory, assessment and evaluation methods. Provide training and technical assistance for fish passage inventory, design and construction to Tribes, local, State and Federal government, enhancement groups, and other interested parties. Serve as a Project Manager responsible for planning, directing and managing fish passage construction projects. Responsible for writing and updating the "Fish Passage Barrier and Surface Water Diversion Assessment and Prioritization Manual".  Serve as a technical expert in the evaluation of grant applications for the State Fish Passage Grant Program, City Fish Passage Grant Program and Salmon Recovery Funding Board Grant Program.

Fish and Wildlife Biologist 2, Inventory Team Leader (Vacant)
52 man-weeks/year

Project Duties:  Acts as the inventory team leader and  SEQ CHAPTER \h \r 1coordinates and implements physical and biological assessments of fish passage facilities, stream habitat, and water diversions following the protocols set forth in the "Fish Passage Barrier and Screening Assessment and Prioritization Manual". Responsible for entering data into the statewide fish passage database, updating records as needed and for preparing detailed technical reports summarizing inventory efforts.

Scientific Technician 4, Crew Team Leader (Vacant)
Project Duties:  Acts as an inventory crew leader and implements physical and biological assessments of fish passage facilities, stream habitat, and water diversions following the protocols set forth in the "Fish Passage Barrier and Screening Assessment and Prioritization Manual". Responsible for entering data into the statewide fish passage database, updating records as needed.

2 - Scientific Technicians 3, Crew Members (Vacant)
Project Duties:  Acts as an inventory crew member and implements physical and biological assessments of fish passage facilities, stream habitat, and water diversions following the protocols set forth in the "Fish Passage Barrier and Screening Assessment and Prioritization Manual". Responsible for entering data into the statewide fish passage database, updating records as needed.
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