
PART I - ADMINISTRATIVE

Section 1.  General administrative informationtc \l1 "PART I - ADMINISTRATIVESection 1.  General administrative information


Title of project


Preserve Cryogenically the Gametes of Selected Mid-Columbia Salmonid Stocks


BPA project number
20111


Contract renewal date (mm/yyyy)


Multiple actions? (indicate Yes or No)
No

Business name of agency, institution or organization requesting funding


COLUMBIA RIVER INTER-TRIBAL FISH COMMISSION


Business acronym (if appropriate)
CRITFC

Proposal contact person or principal investigator:


Name

Mailing address

City, ST Zip

Phone

Fax

Email address
KEITH M. HATCH

729 NE Oregon, Suite 200

Portland, Oregon 97232

(503)-731-1303

(503)-235-4228

khatch@port.bia.gov


NPPC Program Measure Number(s) which this project addresses


Section 7.4.E.1 calls for applications of Cryopreservation technology to restore and preserve depleted populations.  Section 7.4.E.2 calls for demonstrations of cryopreservation identified in the coordinated habitat and production process. 

Section 7 of the 1994 Columbia River Basin Fish and Wildlife Program calls for immediate efforts to gather data on wild and naturally spawning stocks.  The title and goal of Section 7.1 is to "Ensure Biodiversity".  Biodiversity being the variety of, and variability in living organisms with respect to genetics, life history, behavior and other fundamental characteristics. 

The Council may have envisioned a cryogenic preservation as a technique for gathering data on wild and naturally spawning stocks, as the application of this technique does fit the program goal.  The gametes (eggs and sperm) of spawning salmon contain a vast amount of genetic information about the fish.  This genetic information is coded in the deoxyribonucleic acid molecule (DNA).  That portion of genetic information contained in the haploid chromosomes of salmon sperm cells can be gathered without impact on spawning salmon stocks.   Cryogenic preservation of such "genetic data" is safe (the information is stored without a loss in fidelity) and it is inexpensive.  After collection it is proposed that this material be transferred to an internationally  recognized salmonid gene bank.



FWS/NMFS Biological Opinion Number(s) which this project addresses


n.a.



Other planning document references


Wy Kan Ush Me Wa Kush Wit, the Anadromous Fish Restoration Plan of the Nez Perce, Umatilla, Warm Springs and Yakama tribes calls for the reintroduction of salmon to watersheds from which they have been extirpated.   While not explicitly cited as a technique of reintroduction, cryogenically preserved gametes predating the loss of a salmon stock in the wild would be a logical choice for use in a reintroduction effort.  

The National Marine Fisheries Service, as condition IX to required ESA permits for handling listed Snake River Salmon, requires a written statement indicating a "Willingness to Cooperate in a Cooperative Breeding Program".  Cryogenic preservation is a component of Snake River salmon restoration efforts.   



Short description


Collect and cryogenically preserve the gametes of fall chinook and/or steelhead from the  Klickitat and Upper Columbia River.  Transfer these gametes to a recognized qualified salmon gene banking facility. 



Target species


Chinook and Steelhead


Section 2.  Sorting and evaluation
tc \l1 "Section 2.  Sorting and evaluation
[?]Several groups, each needing the projects sorted and grouped in different ways, will evaluate each proposed project.  To streamline the process, this section of the form requests information on subregion/subbasin, evaluation process, and project type.  CBFWA sorts and groups the proposals by CBFWA caucus, CBFWA evaluation process, and subregion/subbasin.  The Watershed Technical Workgroup (WTWG) sorts by CBFWA Evaluation process and subregion/subbasin.  ISRP sorts by subregion/subbasin and ISRP project type.
Subbasin

Systemwide, Lower Mid-Columbia, Upper Mid-Columbia, Yakima, Klickitat

Evaluation Process Sort
tc \l2 "Evaluation Process Sort
[?]CBFWA, the WTWG and ISRP will use this information to sort the proposals for the review process.  Each of the caucuses, evaluation processes and project types has at least one set of project evaluation criteria.  It is very important that your proposal clearly and succinctly address all of the appropriate criteria.  See Appendix 1 in the attached instructions for the criteria used in each review process.
CBFWA caucus

CBFWA eval. process

ISRP project type


X one or more caucus

If your project fits either of these processes, X one or both

X one or more categories


X
Anadromous fish

Multi-year (milestone-based evaluation)

Watershed councils/model watersheds


Resident Fish

Watershed project eval.
X
Information dissemination


Wildlife



Operation & maintenance






New construction






Research & monitoring





X
Implementation & mgmt

Section 3.  Relationships to other Bonneville projects
tc \l1 "Section 3.  Relationships to other Bonneville projects
[?]See description of relationship types in attached documentation.
Umbrella / sub-proposal relationships
.  List umbrella project first.

Project #tc \l4 "Project #

Project title/description


None.  Knowledge and the practical application of cryogenic work is largely absent from this region.




Other dependent or critically-related projects
tc \l2 "Other dependent or critically-related projects
Project #
Project title/description
Nature of relationship


CRITFC Kelt reconditioning
Will assist in this effort’s cryogenic component.





Section 4.  Objectives, tasks and schedules
tc \l1 "Section 4.  Objectives, tasks and schedules
[?]The purpose of this section is to understand what objectives the project has completed to date (if ongoing), and what objectives and tasks are planned, including costs.  Three tables are listed below: a) past accomplishments, b) objectives and tasks, and c) schedules and costs.  The last two fields are scheduling constraints and project completion date.
Past accomplishments
tc \l2 "Past accomplishments
[?]Briefly describe past major accomplishments and milestones, to the nearest year.  If the accomplishment is associated with specific biological objectives, describe how those objectives were met (or not).  List only one accomplishment per row, using multiple rows for a single year if necessary.  If you need more rows, press Alt-Insert from within this table.  Alt-Delete to delete rows.
Year
Accomplishment
Met biological objectives?





1998
Cryopreservation of wild spring chinook from the Cle Elum River
This fall 240 .5 ml straws of milt from 24 wild spring chinook randomly trapped at the Rosa dam for brood stock at the Cle Elum supplementation hatchery were cryogenically preserved. The milt from every salmon sampled was successfully collected, transported and preserved at the University of Idaho.  However this work was unfunded in 1998, and these few samples can not begin to adequately represent the genetic diversity of this population. In this way, this effort has not met its biological objectives.  Funding is required. 





Objectives and tasks
tc \l2 "Objectives and tasks
[?]Briefly describe measurable objectives and the tasks needed to complete each objective.  Use Column 1 to assign numbers to objectives (for reference in the next table), and Column 3 to assign letters to tasks.  Use Columns 2 and 4 for the descriptive text.  Objectives do not need to be listed in any particular order, and need only be listed once, even if there are multiple tasks for a single objective.  List only one task per row; if you need more rows, press Alt-Insert from within this table.  Alt-Delete to delete rows.
Obj 1,2,3
Objective
Task a,b,c
Task

1
Coordinate initial steelhead and chinook salmon gamete preservation efforts with management agencies and Tribes in the Mid-Columbia region.
a 
Coordinate planned chinook salmon gamete preservation activities with state and Tribal management agencies.



b
Request and integrate agency and Tribal input into the selection of chinook and steelhead populations abundant enough to assure the success of Objective 4.



c
Coordinate with ongoing cryopreservation research and sampling activities.

2
Define cryopreservation project goals for gene banking of gametes from healthy chinook and steelhead populations in the Mid-Columbia region.
a
Determine chinook and steelhead populations for germplasm sampling.





b
Review the literature and apply finding to adjust the sample sizes of Task 3.1 to those required to preserve a representative sample of the genetic diversity within the selected populations.



c
Assess the shortening of the range of time (years) needed to complete cryopreservation collections so that sufficient directly non-related individual genetic material is preserved. 

3
Apply cryopreservation techniques to chinook and steelhead salmon conservation units at high and or mid levels of abundance.


a
Follow adult sampling protocols and cryopreservation techniques for the collection, preservation, storage and inventory of male salmon germplasm.  Initial goals are to preserve the gametes of 500 individual salmon from the Klickitat and mainstem Columbia River (Hanford Reach).  Collect detailed biological information on the source individuals, which provide the cyropreserved materials. 



b
 Cryopreserve adult male chinook salmon gametes from conservation units identified as being at low levels of abundance and high risk of extirpation.  Assess the quality of the collections by conducting fertility tests.



c
To securely store the collected materials, contract with interim, and then permanent recognized salmonid gene banks in at least two independent locations. 



d
 Preserve gamete samples on-site or at the identified independent locations.

4
Transfer of Technology.


a
 Subcontract for the participation of two tribal fish agencies in the collection of salmon milt in the field.  Encourage other fish agencies to visit and assess the applications of these techniques in other areas.   Prepare and provide annual reports summarizing all activities associated with cryopreservation sample collection, preservation and storage.

Objective schedules and costs

Obj #tc \l4 "Obj #
Start date

mm/yyyy
End date

mm/yyyy
Measurable biological objective(s)
Milestone

FY2000

Cost %

1
04/2000
04/2001
Coordination leading to agreement on the cryogenic preservation of selected  salmon populations in the Mid-Columbia area.
Circulation of the sampling plan to the fisheries community.  
10%

2
04/2000
04/2001
Identification of the sample sizes needed to preserve a representative sample of the genetic diversity within selected populations.
Defined goals for gene banking of gametes in the Mid-Columbia region
5%

3
04/2000
03/2001
An ‘insurance policy’ against the loss of genetic diversity.
Completed collections of straws of frozen milt safely in recognized gene bank facilities.
80%

4
04/2000 
04/2001
A transfer of technology sufficient that individual biologists, agencies and tribes will be comfortable with expanding this effort.  
Each witnessing of the technique by those who’ve never seen it.  
5%





Total
100%


Schedule constraints

The window of opportunity for collecting milt from adult salmon in is narrow.  The design of this proposal is to take milt from males which have already naturally spawned  (note that the volumes of necessary for cypreservation are small, and that spent males remain an adequate source of milt for this purpose).  It is envisioned that a consensus process will determine which stocks this project will ultimately select.  Of the initial list, a range of schedule constraints exists: 

Spring chinook spawning in the Klickitat spawn peaks in late August and early September.  Winter Steelhead spawning in the Klickitat occurs from March through June.  Summer steelhead, if selected, spawn from January through March.

Fall chinook in the Hanford Reach spawn from late October, peak in mid to late November, and taper off into December.

On a different time scale, the opportunity to collect exclusively wild Spring Chinook from the Rosa Dam on the Cle Elum River will expire in the year 2000.

Ideally preparation for field work should commence in mid 1999.


Completion date

This project is not envisioned as requiring funding past 2001.  A second field season should complete the training of agency staff.  It is envisioned that this work would continue by individual agencies as a special component of spawning surveys.

Section 5.  Budget
tc \l1 "Section 5.  Budget
[?]This section has three tables: 1) FY2000 budget by line item, 2) Cost sharing, and 3) Outyear costs.  Instructions follow each heading.
FY99 project budget
 (BPA obligated):
n.a.

FY2000 budget by line item

Item
Note
% of total
FY2000 ($)

Personnel
Fishery Scientist, .25 FTE

Fishery Scientist,  .1 FTE
15
$9,897

$3,299

Fringe benefits
@ 31.5 %
5
$4,157

Supplies, materials, non-expendable property


$9,000

Operations & maintenance

10
$600

Capital acquisitions or improvements (e.g. land, buildings, major equip.)

1


NEPA costs





Construction-related support





PIT tags

# of tags:       



Travel

3
$2,469

Indirect costs

12
$11,151

Subcontractor

YIN, U of I, BIA
55
$49,000

Other





TOTAL BPA REQUESTED BUDGET


$89,573

Cost sharing
tc \l2 "Cost sharing
[?]List other funding sources and how they participate in your project.  Enter a dollar amount in the far right column.  When all organizations have been entered, total these lines plus the total BPA request from the previous table to create a total project cost.  To add more rows, press Alt-Insert.
Organization
Item or service provided
% total project cost (incl. BPA)
Amount ($)

Bureau of Indian Affairs
Personnel
5%
$4,800







Total project cost (including BPA portion)


$94,373




Outyear costs
tc \l2 "Outyear costs
[?]List budget amounts for the next four years.

FY2001
FY02
FY03
FY04

Total budget
$75,000
$0
$0
$0

Section 6.  References
tc \l1 "Section 6.  References
[?]Provide complete citations to all publications referred to in any of the narrative sections or Other Planning Document References field in Section 1.  For publications related to watershed assessment, mark the Watershed column.  Press Alt-Insert to add or insert rows.  List in order: author(s), date, title, report number, publisher or agency, location. References will not be read by reviewers; the substance of any reference should be described in the text and the source cited.
Watershed
?
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PART II - NARRATIVE

Section 7.  Abstract
tc \l1 "PART II - NARRATIVESection 7.  Abstract
The world faces changing environmental and political conditions, and these conditions do not always maintain native fish stocks at levels which maintain genetic diversity. Detrimental conditions causing the decreases in salmon stocks can be improved in some cases, but time is required.   The 1994 Columbia Basin Fish and Wildlife Program calls for demonstrations of cryopreservation identified in the coordinated habitat and production process, as well as ensuring biodiversity.  

Cryopreservation of sperm is a proven technique for preserving fish germ plasm for extended periods of time (200+ years), and therefore can serve as a partial insurance against the loss of genetic diversity.  Cryopreservation is already in use in programs designed to store rare fish germ plasm, but it is unapplied in the regions proposed.   Biologists working with endangered stocks urge that the collection and storage of salmon gametes be conducted when stocks are at healthy levels.  The end product of these approaches differ in that collections made on endangered stocks genetically sample a subset of the few individuals left in a population.  The goal of this project is to demonstrate that representative genetic samples of the biodiversity from healthy populations may be economically made and preserved.  This project may be monitored and evaluated based upon an assessment of the representativeness of the collections made and fertility evaluations of the stored product.   Cryopreservation programs do not address habitat problems, but they are the simplest and most economical means to store genetic information contained in the DNA of male salmon from today's stocks.  

Section 8.  Project description
tc \l1 "Section 8.  Project description
[?]This full description of the project should be in sufficient detail to include the following information under headings a through h (maximum of 10 pages for entire project description):
a.
Technical and/or scientific background

The 1994 Columbia Basin Fish and Wildlife Program calls for demonstrations of cryopreservation identified in the coordinated habitat and production process, as well as ensuring biodiversity.  This technique has been successful with many fish species including steelhead, chinook, coho, chum salmon, pink salmon, sockeye, Atlantic salmon, Pacific herring, Atlantic halibut, grey mullet, black porgy, brown trout, channel catfish, black grouper, Atlantic croaker, common carp, marine puffer, milkfish, barramundi, and summer whiting.

Cryopreservation is already in use in portions of the Snake River.  Since 1992 the Nez Perce Tribe (NPT) has contributed 565 cryopreserved samples in a local gene banking effort.  The NPT was funded in 1998 by the Bonneville Power Administration to coordinate and initiate gene banking of adult male gametes from listed spring and summer chinook in the Snake River basin.  The WDFW is working in the lower Snake River tributaries.  These collections are stored in duplicate at two separate facilities, the University of Idaho and Washington State University.  This gene banking effort is not without applications, in 1997 ODFW sought and received NMFS approval for the transfer of some of these NPT cryopreserved sperm samples to their Snake River spring/summer chinook captive broodstock program.

The products of this project may, at some point in the future be used to mitigate losses of native salmon in place and in kind.  A proposal to do this is not being made, such a proposal will hopefully never have to be made.  That is the nature of cryopreservation,  it is a partial "saving of the pieces" to insure against the failure of society to protect a localized salmon population.

This project is a logical component of the work called for in the conference titled "The Establishment of a Germ Plasm Repository for Threatened and Endangered Fish".  This conference was hosted July 23, 1997 by the Univeristy of Idaho and supported by Washington Sea Grant Program and the University of Idaho.  Speakers at this conference represented the Smithsonian Institute, the USGS, the NPT, IDFG, Louisiana State University and WSU.

b.
Rationale and significance to Regional Programs

 The 1994 Columbia Basin Fish and Wildlife Program calls for demonstrations of cryopreservation identified in the coordinated habitat and production process, as well as ensuring biodiversity.  This technique has been successful with many fish species including steelhead, chinook, coho, chum salmon, pink salmon, sockeye, Atlantic salmon, Pacific herring, Atlantic halibut, grey mullet, black porgy, brown trout, channel catfish, black grouper, Atlantic croaker, common carp, marine puffer, milkfish, barramundi, and summer whiting.

Cryopreservation is already in use in portions of the Snake River.  Since 1992 the Nez Perce Tribe (NPT) has contributed 222 cryopreserved samples in a local gene banking effort.  The NPT was funded in 1997 by the Bonneville Power Administration to coordinate and initiate gene banking of adult male gametes from listed spring and summer chinook in the Snake River basin.  The WDFW is working in the lower Snake River tributaries.  These collections are stored in duplicate at two separate facilities, the University of Idaho and Washington State University.  This gene banking effort is not without applications, in 1997 ODFW sought and received NMFS approval for the transfer of some of these NPT cryopreserved sperm samples to their Snake River spring/summer chinook captive broodstock program.

The products of this project may, at some point in the future be used to mitigate losses of native salmon in place and in kind.  A proposal to do this is not being made, such a proposal will hopefully never have to be made.  That is the nature of cryopreservation,  it is a partial "saving of the pieces" to insure against the failure of society to protect a localized salmon population.

This project is a logical component of the work called for in the conference titled "The Establishment of a Germ Plasm Repository for Threatened and Endangered Fish".  This conference was hosted July 23, 1997 by the Univeristy of Idaho and supported by Washington Sea Grant Program and the University of Idaho.  Speakers at this conference represented the Smithsonian Institute, the USGS, the NPT, IDFG, Louisiana State University and WSU.

c.
Relationships to other projects

Relationship with The Nez Perce Fisheries Resources Management Department.  

This department has been collecting milt from threatened or endangered spring and summer chinook salmon in Idaho since 1992.   This agencies staff has provided valuable advice based on their years of experience with the procedures involved.  Their staff also have been supportive of  this project's timing (i.e.,  its being preformed, if possible, while stocks are abundant).   Two advantages come from such timing.  The stocks are logistically easier and less expensively sampled, and larger collections made on an abundant population may better represent that population genetically.

Relationship with Confederated Tribes and Bands of The Yakama Indian Nation, Fisheries Program

The YIN Fisheries program offers an excellent infrastructure under which this project may be implemented.  Supervisory staff and technicians are geographically situated to sample the Klickitat and Hanford Reach with minimal logistical complications.  Their supervisor staff and crews are familiar with the river, and they are willing to participate in the pilot project. 

d. Project history
 

This project was rated “Tier 2” in FY 99.  It was one of seven projects which the Independent Science Review Board recommended elevating to “Tier 1” in FY 99, but the project remained unfunded.  Unfunded demonstration work was completed in the fall of 1998, and successfully cyropreserved some wild Spring Chinook from the Cle Elum River.  The principal investigator has been active in promoting this work since 1994.  

e. Proposal objectives
 

The following tasks are patterned after the NPT's "Listed Stock Chinook Salmon Gamete Preservation project.

OBJECTIVE 1.  Coordinate initial steelhead and chinook salmon gamete preservation efforts with management agencies and Tribes in the Mid Columbia region.

Task 1.1  Coordinate planned chinook salmon gamete preservation activities with state and Tribal management agencies.

Task 1.2  Request and integrate agency and Tribal input into the selection of chinook and steelhead populations abundant enough to assure the success of Objective 4.

Task 1.3  Coordinate with ongoing cryopreservation research and sampling activities.

OBJECTIVE 2.  Define cryopreservation project goals for gene banking of gametes from healthy chinook and steelhead populations in the Mid Columbia region.

Task 2.1  Determine chinook and steelhead populations for germplasm sampling.

Task 2.2  Review the literature and apply finding to adjust the sample sizes of Task 3.1 to those required to preserve a representative sample of the genetic diversity within the selected populations.

Task 2.3  Assess the shortening of the range of time (years) needed to complete cryopreservation collections so that sufficient directly non-related individual genetic material is preserved. 

OBJECTIVE 3.  Apply cryopreservation techniques to chinook and steelhead salmon conservation units at high and or mid levels of abundance.

Task 3.1  Follow adult sampling protocols and cryopreservation techniques for the collection, preservation, storage and inventory of male salmon germplasm.  Initial goals are to preserve the gametes of 500 individual salmon from the Klickitat and mainstem Columbia River (Hanford Reach).  Collect detailed biological information on the source individuals which provide the cyropreserved materials. 

Task 3.2  Cryopreserve adult male chinook salmon gametes from conservation units identified as being at low levels of abundance and high risk of extirpation.  Assess the quality of the collections by conducting fertility tests.

Task 3.3  To securely store the collected materials, contract with interim, and then permanent recognized salmonid gene banks in at least two independent locations. 

Task 3.4  Preserve gamete samples on-site or at the identified independent locations.

OBJECTIVE 4.  Transfer of Technology.

Task 4.1  Subcontract for the participation of two tribal fish agencies in the collection of salmon milt in the field.  Encourage other fish agencies to visit and assess the applications of these techniques in other areas.   Prepare and provide annual reports summarizing all activities associated with cryopreservation sample collection, preservation and storage.

f.
Methods

The numbers of fish proposed for collection are similar to those of other salmonid gene banking projects (50 individuals/river or large tributary).  However the sample size will be revisited and justified based on what is known about the regions proposed.

Fish handling protocol training will be provided to all personnel prior to collection and handling of adult male salmon to minimize handling stress.  Each team member will be assigned a specific duty to improve the efficiency of sample collection.  All adult male salmon sampled were collected by hand or net.  Pre-measured MS-222 will be used to anaesthetize all adult salmon, along with a sodium bicarbonate buffering compound to buffer the acidic effect of the MS-222.  Extra care will be taken during  milt collection to ensure the quality of preserved samples.  The abdomen of the anesthetized male salmon will be thoroughly dried and stripped gently to reduce or eliminate contamination of the semen samples. 

Fish biological information (length, general condition, external marks) will be recorded following semen collection. Caudal fin tissue may be collected for genetic (DNA) analysis.  Scales will be taken for scale pattern analysis to determine wild or hatchery origin and age classes.  Following sampling and data collection the anesthetized salmon will be immediately returned to a slow water area and assisted until recovered.  Concurrently, the semen samples will be placed in two separately labeled Whirl Pak7 bags, oxygenated, and placed in a covered insulated cooler on wet ice on top of newspaper.  Cryopreservation will occur within a 24 period, followed by shipping and storage at independent repositories.  The duplicate repositories will serve as a safeguard against a catastrophic event that could destroy all germ plasm samples if they were stored at one facility.

Sperm evaluation is an important component of the cryopreservation program in order to cull poor quality sperm samples prior to freezing, and to estimate the fertility of the stored sperm post-thaw. 

 Fertility will be evaluated by: 

*fertilization rate - proportion of eggs fertilized by a given number of spermatozoa;

*sperm motility - percentage of motile sperm following the addition of a sperm activating solution    (Mounib 1978).

There are four stages in the cooling sequence of cryopreservation of cells: 


1) cooling cells to the point of ice formation - This does not appear to be a critical factor in the cryopreservation of salmonid sperm; 


 2) the formation of ice - The goal at this stage is to have ice form near the freezing point of the extracellular solution; 


3) cooling through the critical period - During this phase, there is a net movement of water out of the cells as the temperature is constantly being reduced.  The cooling rate during this phase needs to be slow enough to allow water to move out of the cells, but it must be fast enough to protect the intercellular environment from the effect of the high salt concentrations.  The success of cryopreservation is dependent upon required cryoprotectants (such as DSMO) in the freezing solution.  These small compounds enter the cells and protect the cells during dehydration.  The rate at which the sperm is cooled is a critical factor in the success of the cryopreservation process;  For salmonid sperm, cooling rates of -20 to -30oC/minute appear to be optimal (Stoss 1980), down to approximately -79oC.   


4) reduction to liquid nitrogen temperature - The frozen milt is then plunged into liquid nitrogen at -196oC.

The amount of sperm cryopreserved varies greatly by individual fish.  Many of the fish sampled have been actively spawning for several days and sometimes very little or no sperm is available.  A 2 ml sample can fertilize up to 100 eggs (Cloud and Thorgaard, 1993).

Safety considerations from the handling of liquid nitrogen have been considered.  The practices recommended by the National Research Council (1995) will be followed, as published in their “Prudent Practices in the Laboratory Handling and Disposal of Chemicals”.

An objective assessment of factors that may limit success of the project and/or critical linkages of the proposal with other work.
The success of a cryogenic preservation project has two parts.  The first is the successful collection and storage of representative samples of a population.  The training of technicians to freeze milt has been demonstrated and is feasible.  The trickier part of this process lies in the hands of those who, in the future will need to thaw this milt and fertilize eggs in future field situations.  In nature salmonid sperm swim for 30 seconds after deposition.  In short, time is of the essence, and low fertilization rates will be the consequence of any unpolished procedures.

Facilities and equipment

The office facilities and office equipment for coordinating this work already exist at CRITFC, the YIN, and the BIA.  The vehicle needs of this project will be met by sharing the costs of maintaining annually leased vehicles with other projects.  Cryopreservation has specialized equipment requirements.  The amount of hardware required depends on whether or not fish samples are frozen in the field, or shipped live to a lab for storage.  Objective 4 (technological transfer), dictates that demonstrations of freezing techniques be made.  Therefore at a minimum the following items will be required:

Budget

No special or high cost equipment is required for this work.  A liquid nitrogen container, liquid nitrogen dry shipper, liquid nitrogen vapor freezer, microscope, and Cryopreservation database software are required.  None of these individual items exceeds $1,600.  The personnel costs of the budget include two fishery scientists who will supervise and design the sampling project.  Operations include the annual cost of maintaining samples in liquid nitrogen.  Travel costs cover trips from the Portland area to the spawning reaches of selected streams.  Subcontracts cover the cryogenic related expenses of spawner survey crews of the YIN.  Another subcontract will include the freezing of milt at the U of I and another facility. 

Section 9.  Key personnel
tc \l1 "Section 9.  Key personnel
[?]Include names, titles, FTE/hours, and one-page resumes for key personnel (i.e. principal investigator, project manager), and describe their duties on the project. Emphasize qualifications for the proposed work.  Resumes should include name, degrees earned (with school and date), certification status, current employer, current responsibilities, list of recent previous employment, a paragraph describing expertise, and up to five recent or especially relevant publications or job completions.
Keith Hatch has an MS in Fisheries from OSU.  His studied the genetic structure of coastal Oregon steelhead using electrophoresis, and publishing the thesis titled  "Phenotypic Comparison of Thirty-eight Steelhead (Oncorhynchus mykiss) populations form Coastal Oregon".  He edited the five volume "Stock Summary Reports for Columbia River Anadromous Salmonids", published in 1992 by the BPA.  He has training and some practical experience in the freezing of milt, it's thawing, and it's use in fertilizing eggs by completion of the University of Idaho's Cryopreservation of Salmonid Sperm workshop in 1997.

Dr. Talbot has a particularly strong background in linking  environmental data with variability in production, producing habitat-based predictive models of fish production for major rivers in Eastern Canada. His research education and experience provide the necessary skills for a critical appraisal of methodologies employed in sampling designs, monitoring systems, research programs and resource management. He has extensive experience in length-based analytical and statistical fisheries methods. From the design of experiments to data collection to statistical analysis, he has assisted tropical and temperate research teams to develop research programs and management plans in fisheries and aquaculture. He has experience in teaching, through workshops and university courses.  Dr. Talbot held an Associate Scientist position at the University of Québec at Chicoutimi, directing a firm specializing in international development, with particular interest in fisheries resource monitoring, population dynamics, aquaculture and genetics. 

George Lee is a Supervisory Biologist with the YIN.  He will be devoting 1/4 FTE to the project during the spawning season.  He will provide field support and work on the technology transfer aspects of the project within the YIN and with other fish agencies.
Section 10.  Information/technology transfer
tc \l1 "Section 10.  Information/technology transfer
[?]How will technology or technical information obtained from the project be distributed or otherwise implemented?  Methods can include publication, holding of workshops, incorporation in agency standards or facilities, and commercialization.
The knowledge of how to perform the collection of salmon milt in the field, how it is frozen, and how to transport it will be transferred to the tribes and local fish agencies by way of its direct demonstration.  Objective 4 (technology transfer) is a minor budgetary portion of this project, but it is one of the bigger goals of the whole project. Personnel unfamiliar with cryopreservation work will be trained in a short course held at the U of I.  Staff from other fishery agencies will be encouraged to visit and assess the applications of these techniques.  Presentations on the project will be made at relevant professional society meetings (for example, The Native American Fish and Wildlife Society).  The target audience for this technology transfer is specific in that it is limited to fishery biologists and fishery managers.  It is not the intent of this project to inform the general public about the need for, or even the existence of gene banking programs.  A low public profile for this gene banking initiative is proposed.  This is to prevent it from being cited by that segment of society that rationalizes salmon habitat destruction. 
�[?]75 characters or less; do not include the contractor name or acronym; use abbreviations if appropriate; start with action verbs, i.e., “Evaluate Coho...”, not “Evaluation of Coho”.


Refer to 1994 Fish and Wildlife Program as amended in 1995.


�[?]If your proposal is for an on�going project, identify the date of the next expected contract renewal.  If more than one renewal action is expected, indicate ‘Yes’ to the following multiple actions field.


�[?]Refer to 1994 Fish and Wildlife Program as amended in 1995.


�[?]If the project relates to the Kootenai Sturgeon Biological Opinion, the NMFS Hydrosystem Operations Biological Opinion, or other Endangered Species Act requirements, enter the Action Number and Biological Opinion Title.


�[?]If the project relates to the Kootenai Sturgeon Biological Opinion, the NMFS Hydrosystem Operations Biological Opinion, or other Endangered Species Act requirements, enter the Action Number and Biological Opinion Title.


�[?]Describe the project in a short phrase (less than 250 characters).  Give information that is not in the title.  If possible start this field with an action verb (protect, modify, develop, enhance, etc.) rather than a noun (this project protects).  There is room for a more detailed project abstract later in the narrative section, so please keep this answer short.


�[?]List species targeted or affected by this project.


�[?]Several groups, each needing the projects sorted and grouped in different ways, will evaluate each proposed project.  To streamline the process, this section of the form requests information on subregion/subbasin, evaluation process, and project type.  CBFWA sorts and groups the proposals by CBFWA caucus, CBFWA evaluation process, and subregion/subbasin.  The Watershed Technical Workgroup (WTWG) sorts by CBFWA Evaluation process and subregion/subbasin.  ISRP sorts by subregion/subbasin and ISRP project type.


�[?]CBFWA, the WTWG and ISRP will use this information to sort the proposals for the review process.  Each of the caucuses, evaluation processes and project types has at least one set of project evaluation criteria.  It is very important that your proposal clearly and succinctly address all of the appropriate criteria.  See Appendix 1 in the attached instructions for the criteria used in each review process.


�[?]See description of relationship types in attached documentation.


�[?]See description of umbrella project relationships in attached documentation.  List umbrella project first and sub-proposals on remaining rows. If you to add or insert more rows, press Alt-Insert.


�[?]List other related projects that don’t fit the under umbrella relationship. If you need more rows, press Alt-Insert from within the table.


�[?]The purpose of this section is to understand what objectives the project has completed to date (if ongoing), and what objectives and tasks are planned, including costs.  Three tables are listed below: a) past accomplishments, b) objectives and tasks, and c) schedules and costs.  The last two fields are scheduling constraints and project completion date.


�[?]Briefly describe past major accomplishments and milestones, to the nearest year.  If the accomplishment is associated with specific biological objectives, describe how those objectives were met (or not).  List only one accomplishment per row, using multiple rows for a single year if necessary.  If you need more rows, press Alt-Insert from within this table.  Alt-Delete to delete rows.


�[?]Briefly describe measurable objectives and the tasks needed to complete each objective.  Use Column 1 to assign numbers to objectives (for reference in the next table), and Column 3 to assign letters to tasks.  Use Columns 2 and 4 for the descriptive text.  Objectives do not need to be listed in any particular order, and need only be listed once, even if there are multiple tasks for a single objective.  List only one task per row; if you need more rows, press Alt-Insert from within this table.  Alt-Delete to delete rows.


�[?]Partition overhead, administrative, support, and any other common costs shared among objectives.  The percentages for all objectives should total 100%.  Enter just the objective numbers from Column 1 in the above table.  Enter start and end dates for each objective using the mm/yyyy format (e.g. 05/2002 for May, 2002).  If the end date of an objective completes a milestone, check the Milestone column.  Include biological objectives where applicable.





If you need more rows, press Alt-Insert.  Alt-Delete to delete rows.


�[?]Project milestones are outcome and/or process based.


�[?]Identify any constraints that may cause schedule changes.


�[?]Enter the last year that the project is expected to require funding.


�[?]This section has three tables: 1) FY2000 budget by line item, 2) Cost sharing, and 3) Outyear costs.  Instructions follow each heading.


�[?]This figure is also available in the FY99 Fish & Wildlife Program at www.streamnet.org


�[?]List FY2000 budget amounts for each category.  If an item needs more explanation, provide it in the Note column.


a) If project uses PIT tags, include the cost ($2.90/tag).


b) To add more subcontractors, press Alt-R from within the table.


c) Press Alt-C to calculate FY2000 total and ‘% of total’ column.


�[?]Estimate for environmental analysis-nepa


�[?]For construction projects, include cost estimates for land design, construction management, construction contingencies and warranty service.


�[?]@$2.90


�[?]Press Alt-Ins to add more subcontractors.


�


This is the budget you are requesting from BPA for FY2000.  Check it carefully, making sure it correctly totals the line items above.


�[?]List other funding sources and how they participate in your project.  Enter a dollar amount in the far right column.  When all organizations have been entered, total these lines plus the total BPA request from the previous table to create a total project cost.  To add more rows, press Alt-Insert.


�


Add total BPA request from previous table to the line items in this table for a total project budget.


�[?]List budget amounts for the next four years.


�[?]Provide complete citations to all publications referred to in any of the narrative sections or Other Planning Document References field in Section 1.  For publications related to watershed assessment, mark the Watershed column.  Press Alt-Insert to add or insert rows.  List in order: author(s), date, title, report number, publisher or agency, location. References will not be read by reviewers; the substance of any reference should be described in the text and the source cited.


�[?]X this column if reference refers to watershed assessment.


�[?]Sample citation: 


Rondorf, D.W., and K.F. Tiffan.  1997.  Identification of the spawning, rearing and migratory requirements of fall chinook salmon in the Columbia River Basin.  Annual Report 1995.  DOE/BP-21078-5, Bonneville Power Administration, Portland, Oregon.


�[?]A condensed description to briefly convey to other fish and wildlife scientists, managers and non-specialists the background, objectives, approach and expected results.  In under 250 words, include the following: a) Specific items in any solicitation being addressed; b) Overall project goals and objectives; c) Relevance to the 1994 Columbia Basin Fish and Wildlife Program (benefit to fish and wildlife); d) Methods or approach based on sound scientific principles; e) Expected outcome and time frame; f) How results will be monitored and evaluated.


�[?]This full description of the project should be in sufficient detail to include the following information under headings a through h (maximum of 10 pages for entire project description):


�[?]Describe the background, history, and location of the problem.  Clearly identify the problem.  If you are proposing a research project or a project that depends on research, include a scientific literature review. The review should cover the most significant previous work history related to the project, including work of key project personnel on any past or current work similar to the proposal.  The purpose of the literature review is to place the proposed research in the larger context of what work has been done, what is known, and what remains to be known.  All references should be concisely summarized, cited, and listed above in Section 6 References.


�[?]Describe the relation of your proposed project to the goals and objectives of the 1994 Fish and Wildlife Program (FWP), NMFS Biological Opinion, or other plans.  Make a convincing case for how the proposed work will further goals of the FWP.  Relate project objectives and hypotheses as specifically as possible to the FWP objectives and measures or to other plans.  Indicate whether the project mitigates losses in place, in kind, or if out-of-kind mitigation is being proposed.  Show how the proposed work is a logical component of an overall conceptual framework or model that integrated knowledge of the problem.  Any particularly novel ideas or contributions offered by the proposed project should be highlighted and discussed.


�[?]List and discuss relevant projects in progress in the Columbia Basin and elsewhere in relation to the proposed project.  Indicate how your proposed project complements or includes collaborative efforts with other projects. Put the work into the context of other work funded under the FWP. Describe synergistic relationships among the proposed project, other project proposals, and existing projects.  If the proposed project requires or includes collaboration with other agencies, organizations or scientists, or any special permitting to accomplish the work, such arrangements should be fully explained.  If the relationship with other proposals is unknown or is in conflict with another project, note this and explain why.





This is intended to supplement the Relationships table in Section 3; consequently, some information will need to be repeated from Section 3.  This narrative section allows for more detailed descriptions of relationships, includes non-interdependent relationships, and includes those not limited to BPA funded projects.


�[?]If the project is continuing from a previous year, the history must be provided.  This includes projects that historically began as a different numbered projects (identify number and short title).  For continuing projects, the proposal primarily will be an update of this section.  List the following:


-	project numbers (if changed)	-	adaptive management implications


-	project reports and technical papers	-	years underway


-	summary of major results achieved	-	past costs


�[?]Present specific, measurable objectives or outcomes for the project in a numbered list (use those from the Objectives table in Section 4).  Research proposals must concisely state the hypotheses and assumptions necessary to test these.  Non-research projects must also state their objectives.  Clearly identify any products (reports, structures, etc.) that would result from this project.  For example, an artificial production program may state the species composition and numbers to be produced, their expected survival rates, and projected benefits to the FWP.  A land acquisition proposal may state the conservation objectives and value of the property, the expected benefits to the FWP, and a measurable goal in terms of production.  Methods and tasks (in heading f, below) are to be linked to these objectives and outcomes (by number).


�[?]Describe how the project is to be carried out based on sound scientific principles (this is applicable to all types of projects).  Include scope, approach, and detailed methodology.  If methods are described in detail in another document, concisely summarize the methods here in enough detail to satisfy peer review and cite reference.  The methods should include, as appropriate, but not be limited to such items as:


-	tasks associated specifically with objectives (from Objectives table in Section 4)


-	critical assumptions


-	description of proposed studies, experiments, treatments or operations in the sequence that they are to be carried out


-	any special animal care or environmental protection requirements


-	any risks to habitats, other organisms, or humans


-	justification of the sample size


-	methods by which the data will be analyzed


-	methods for monitoring and evaluating results


-	kinds of results expected





Each proposer should complete the methods section with an objective assessment of factors that may limit success of the project and/or critical linkages of the proposal with other work (e.g., a smolt monitoring program, etc.).


�[?]All major facilities and equipment to be used in the project should be described in sufficient detail to show adequacy for the job.  For example, the proposal should indicate whether there are suitable (based on contemporary standards) field equipment, vehicles, laboratory and office space and equipment, life support systems for organisms, and computers.  Any special or high-cost equipment to be purchased with project funds should be identified and justified.  This section should be no longer than a few paragraphs.  It is not necessary to produce an exhaustive list of minor equipment such as office supplies.


�[?]Write a brief narrative justifying the amounts requested for each budget item in Part I Section 5.  Describe any special factors that should be considered in reviewing budget items from Part I Section 5 (e.g. increases from last year’s budget, cost sharing opportunities, proportionally high indirect costs, etc.).


�[?]Include names, titles, FTE/hours, and one-page resumes for key personnel (i.e. principal investigator, project manager), and describe their duties on the project. Emphasize qualifications for the proposed work.  Resumes should include name, degrees earned (with school and date), certification status, current employer, current responsibilities, list of recent previous employment, a paragraph describing expertise, and up to five recent or especially relevant publications or job completions.


�[?]How will technology or technical information obtained from the project be distributed or otherwise implemented?  Methods can include publication, holding of workshops, incorporation in agency standards or facilities, and commercialization.
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