Attachment 1. Historical Background of National Fish Hatcheries in Region One.



Station Year Established Final Year Disposition
McCloud River, CA 1872 1882 Closed
Crooks Creek,CA 1879 1887 Moved to McCloud
River, CA
Baird (formerly McCloud 1888 1937 Transferred to Bureau
River), CA Of Reclamation
Clackamas, OR 1888 1943 Transferred to State
of Oregon
Fort Gaston, CA 1889 1898 Replaced by
Willamette Falls, OR
Korbel, CA 1893 1896 Closed
Redwood Lake, CA 1893 1898 Closed
Sandy River, OR 1895 1925 Closed
Battle Creek, CA 1896 1946 Closed
Olema (Bear Valley), CA 1897 1898 Closed
Salmon River, OR 1897 1900 Transferred to State
of Oregon
. Upper Clackamas, OR 1897 1931 Transferred to State
of Oregon
Roque River, OR 1897 1932 Closed
Mill Creek, CA 1898 1948 Transferred to FWS
Division of Research
Little White Salmon, WA 1898 ————en Operating
Willamette Falls, OR 1899 1942 Closed
Baker Lake, WA 1899 1942 Transferred to US
Forest Service
Spring Creek, WA 1901 e Operating
Grants Pass, OR 1904 1906 Moved to Applegate Creek,
OR
Phinney Creek, WA 1907 1918 Closed
Applegate, OR 1907 1959 Transferred to FWS
Division of Research
Cazadero, OR 1908 1913 Closed
Illabot Creek, WA 1909 1927 Closed
Duckabush, WA 1911 1943 Transferred to US
Forest Service
Quilcene, WA 1911 —mmmmneee Operating
Darrington, WA 1912 1919 Closed



Brinnon, WA
Sultan, WA
Birdsview, WA

Day Creek, WA
Quinault (Old), WA

St. Helens, OR
Paris, ID
Washougal River, WA
Salmon, ID
Phalon, WA
Snake River, OR
Ozette, WA
Wind River, WA
Mt. Rainer, WA
Hagerman, ID
Butte Falls, OR
Deschutes, OR

Spokane, WA

Yakima Fish Screen, WA
Delph Creek (Estacada), OR

Carson, WA
Leavenworth, WA
Clark Fork, ID

Sun Valley, ID
Warm River, ID

Entiat, WA
Winthrop, WA
Coleman, CA
Willard, WA

1913
1913
1913

1914
1914

1917
1918
1919
1921

1922
1924
1926
1926
1931
1931
1932
1932

1935

1935
1936

1937
1938
1939

1940
1940

1940
1940
1942
1951

1923
1933
1947

1919
1947

1919
1921
1923
1946

1925
1927
1936

1942

1943

Closed - egg collection
Closed

Transferred to State
of Washington
Closed

Transferred to US
Forest Service

Closed

Closed

Closed

Transferred to Bureau
of Land Management
Authorized, but never
operated

Moved to Salmon, ID
Closed

Transferred to State
of Washington
Transferred to
National Park Service
Operating

Transferred ' to State
of Oregon; Y2 to Bureau
of Reclamation
Authorized, but never
operated

Transferred to State of
Washington

Closed

Transferred to State
of Oregon

Operating

Operating
Transferred to State
of Idaho

Closed

Transferred to State of
Idaho

Operating

Operating

Operating

Operating



Eagle Creek, OR
Abernathy, WA

Lahontan, NV
Tehama-Colusa Spawning
Channels, CA

Quinault, WA

Dworshak, ID

Kooskia. D

Marble Bluff Fishway, NV

Warm Springs, OR
Makah. WA
Nisqually, WA
Livingston Stone. CA

1953
1957
1964
1967

1969
1969
1970
1974
1974
1081
1991
1992

Operating
Operating
Operating
Caretaker Status

Operating
Operating
Operating
Operating
Operating
Operating
Operating
Operating




Attachment 2. Statutory Mandates and Authorities.



Attachment 2.—Statutory Mandates and Authorities.

General Authorizations

* Anadromous Fish Conservation Act, as amended (16 U.S.C. 757a-757f).

* Department of Transportation Act (16 U.S.C. 1653f).

* Estuary Protection Act (16 U.S.C. 1221-1226).

» Federal Aid in Sport Fish Restoration Act of August 9, 1950, as amended (16 U.S.C. 777k).

* Federal Water Pollution Control Act Amendments, as amended (33 U.S.C. 1251-1365, 1281-
1292, 1311-1328, 1341-1345, 1361-1376).

» Fish and Wildlife Act of 1956, as amended (16 U.S.C. 742a-742j).

« Fish and Wildlife Conservation Act of 1980 (16 U.S.C. 2901-2911).

« Indian Self-Determination and Education Assistance Act of 1976 (25 U.S.C. 450-450n).

» Magnuson Fishery Conservation and Management Act of 1976 (16 U.S.C. 1801-1882).

* National Aquaculture Act of 1980, as amended (16 U.S.C. 2801-2810).

* Reorganization Plan No. 4 of 1970 (5 U.S.C. Appendix).

* Rivers and Harbors Act of 1899, as amended (33 U.S.C. 401 et seq.).

* Recreation Use of Conservation Areas Act (16 U.S.C. 460k-460k-4).

» Sikes Act, as amended (16 U.S.C. 670a-6700).

« Watershed Protection and Flood Prevention Act, as amended (16 U.S.C. 1001-1009).

* Code of Federal Regulation, Wildlife and Fisheries, Title 50, Parts 1 to 199.

* Endangered Species Act of 1973 (16 U.S.C. 1531-1544, 87 stat. 884) as amended.

* Federal Power Act (16 U.S.C. 791-828c; Chapter 285, June 10, 1920; 41 Stat. 1063) as
amended.

* Federal Water Project Recreation Act (16 U.S.C. 460 (L) (12) - 460 (L) (21); P.L. 89-72.

» Fish and Wildlife Coordination Act (16 U.S.C. 661-667¢; 48 Stat. 401) as amended.

* Fish and Wildlife Improvement Act (16 U.S.C. 7421; 92 Stat. 3110)

* Lacy Act Amendments of 1981 (P.L. 97-79; 95 Stat. 1073, 16 U.S.C. 3371-3378)

« Nonindigenous Aquatic Nuisance Prevention and Control Act of 1990 [Title I of P.L.
101-646 (104 Stat. 4761].

» Oil Pollution Act of 1990 [Public Law 101-380 33 U.S.C. 2701 et seq; 104 Stat. 484].

« Comprehensive Environmental Response Compensation and Liability Act (Superfund) (26
U.S.C. 4611-4682; P.L. 96-510, December 11, 1980; 94 Stat. 2797).

* National Environmental Policy Act of 1969 (P.L. 91-190, 42 U.S.C. 4321-4347, January]1,
1970, 83 Stat. 852) as amended by P.L. 94-52.

+ National Wildlife Refuge System Administration Act of 1966 (16 U.S.C. 668dd-668ee) as
amended.

* Emergency Relief Appropriations Act (49 Stat. 115).

» Reclamation Laws (54 Stat. 1198, 1199).

* Flood Control Act of 1962 (76 Stat. 1193).

« White Act (46 Stat. 371).

* Flood Control Act of 1944, as amended 1950 (58 Stat. 887).




Area-Specific Authorizations

* U. S. v. Oregon, “Belloni Decision” [302 F. Supp. 899 (1969); affirmed, 529 F. 2d 570
(1976)].

« U. S. v. Washington, “Boldt Decision™ [384 F. Supp. 312 (1974), affirmed, 520 F. 2d 676
(1975); cert. denied, 423 U.S. 1086 (1976)].

« Water Resources Development Act of 1976 [Lower Snake River Compensation Plan (90
Stat. 2921)].

» Pacific Salmon Treaty Act of 1985, “U.S./Canada Pacific Salmon Treaty” (P.L. 99-5, 16
U.S.C. 3631, 03/15/1985).

» Salmon and Steelhead Conservation and Enhancement Act (16 U.S.C. 3301-3325).

* Yakima Fishery Enhancement Project (P.L. 98-360, P.L. 98-381, P.L. 98-386).

* Grand Coulee Dam Project (49 Stat. 1028).

« Grand Coulee Fish Management Project [Columbia Basin (Grand Coulee Dam) Act] - April
3..1937%.

« Chief Joseph Dam Project - [Oroville-Tonasket Unit, Washington (76 stat. 761) Section 3 of
the Act of October 9, 1962] [Whitestone Coulee Unit, Washington (43 U.S.C. 616uu, 616vv-
1-6163; 78 Stat. 704], as amended.

* Columbia Basin Project Act (16 U.S.C. 835 et seq., 57 Stat. 140) as amended.

* Chehalis River Fishery Resources Study and Restoration Act [Public Law 101-454 (104 Stat.
1054].

» Mitchell Act (16 U.S.C. 755-757; 52 Stat. 345).

» Pacific Northwest Electric Power Planning and Conservation (16 U.S.C. 839, P.L. 96-501, 94
Stat. 2697) as amended.

» First Deficiency Appropriation Act, “Central Valley Project” (49 Stat. 1622).

* Reclamation Projects Authorization and Adjustment Act of 1992, “Central Valley Project
Improvement Act (106 Stat. 4714-4731).

* Pyramid Lake/Truckee-Carson Water Rights Settlement (P.L. 101-618, 104 Stat. 3289).

» Washoe Project Act (70 Stat. 775-777).




Attachment 3. Layout Diagram of Spring Creek National Fish Hatchery.
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Attachment 4. Spring Creek NFH — Operational Plan, Goals, and Standards, May 2000.
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I. HATCHERY OBJECTIVES

Mitigation

The Spring Creek National Fish Hatchery is legally mandated to mitigate for fish losses due to the construction of
dams on the Columbia River. The Mitchell Act of 1938 and the Flood Control Act of 1950 provided funding for
the reconstruction of the hatchery and for fish cultural operations.

Adult Contribution and Survival

In 1901 the U.S. Bureau of Sports Fisheries (now the U.S. Fish and Wildlife Service) began taking eggs from the
Tule strain of fall chinook salmon (Oncorhynchus tshawytscha) that were historically spawned in the Big White
Salmon River, a tributary of the Columbia River located one mile from the present location of the Spring Creek
NFH. The original population of Tule fall chinook salmon has greatly diminished. Hatchery produced adults now
contributing significant numbers of fish to the commercial, tribal and sport fisheries in the ocean and the
Columbia River. Spring Creek will continue to provide for these fisheries, as well as maintain a target of 7,000
(including 4,000 female) adult escapement to the hatchery in order to maintain its production goals. Historically
Spring Creek stock's survival rate was approximately 1.5% of the smolts released. In recent times the stock's
survival rate has dropped below 1.0%. A major objective of the hatchery is to restore the stock to its former
abundance.

Production

Spring Creek's maximum design capacity is for the production of 15.1 million smolts and production will be
maintained at this level. Based on the assumption that raising healthy smolts will result in healthy adults, fish
cultural practices will reflect the importance of monitoring fish health, disinfecting equipment and eliminating fish
stress. The present practice of establishing improved fish cultural standards will be maintained. In addition, an
investigation of alternative water sources and improved rearing techniques will be made.

Public Relations

The public provides Spring Creek with tax monies in order to produce salmon and keeping the public informed of
hatchery programs is beneficial in maintaining these programs. An informed public will be more supportive in
the future if our program is in jeopardy of losing funding. Spring Creek is especially interested in educating
younger people since they are the future voters and will someday provide the support for environmental concerns.

Environmental Impacts

The U.S. Fish and Wildlife Service is accountable to the Endangered Species Act. Hatchery fish and wild fish
interact in the marine and freshwater environments and because some of the wild populations are either threatened
or endangered, Spring Creek has a responsibility to minimize the effects of hatchery practices on wild
populations. We will continue to think about what we are doing that may impact these fish and modify practices
that have adverse affects on the environment wild fish populations.

Genetic Integrity

The Tule fall chinook salmon is a unique stock which is indigenous to this area and it needs to be preserved.
Present hatchery procedures mandate that every fish returning to the hatchery deserves the opportunity to
contribute to the genetics of the stock. For example: jacks, or two year old precocious males, constitute 2% of
the male spawning population. Additional measures will be taken to preserve the genetic integrity of this stock as
they are developed.




Team Work

Working together, whether it's amongst ourselves as a hatchery crew or with other agencies, will ultimately result
in sound biological management of the resource and its environment. The hatchery crew has been working as a4
team to identify standards for hatchery operations and will continue to improve those and write additional ones
until all aspects of the operation have been considered. The recently formed Hatchery Evaluation Team will play
a vital role in improving existing relations with other fisheries entities: the National Biological Survey (NBS),
state fish and wildlife agencies, federal and tribal organizations, and public groups.




II. FIVE YEAR PRODUCTION PLAN AND GOALS

Goals addressed by the Hatchery Evaluation Team:

Production

Stock Integrity and Genetic Diversity
Interactions with Wild Stocks

Smolt Survival

Adult Contribution

Release Strategies

Defining Stock Quality Standards
Stock and Environmental Concerns
Hatchery Processes (Methods), Operations
Significance of Disease

Escapement

Communication and Public Relations
Monitoring and Evaluation

PRODUCTION

Tule Fall Chinook Salmon

Present

5 Year Goal

15.1 million smolts released.

300,000 smolts in lagoon.

1-4 million surplus unfed fry.

15 million smolts released or best numbers based on
density study results.

Final evaluation of lagoon reared fish for best
capacity.

Complete unfed fry/otolith mark study.

Spring Chinook Salmon

Present

5 Year Goal

150,000 yearlings released from Big White Salmon
ponds.

500,000 "0" age released from Big White Salmon
ponds.

Best numbers based on availability of fish and
evaluations of fishery needs and rearing capabilities.

(Goal of U.S. vs Oregon is 1.45 M smolts)
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STOCK INTEGRITY AND GENETIC DIVERSITY

. Tule Fall Chinook Salmon

Present

5 Year Goal

Original stock from White Salmon River.

Input from Toutle River (1974) and
Abernathy...Spring Creek stock.

Bonneville SFH (BY87 and BY88), not pure Spring
Creek stock.

<29:1¢ for spawning. >2% of ¢"s used in spawning
are jacks.

Fertilize 12 with 1

Implement special studies suggested by the Regional
Geneticist and approved by the team.

Keep genetic diversity as wide as allowed.
Protect stock integrity. Define effective population.
Perform genetic evaluation of stock.

Maintain standards on spawning ratio and % jacks
used.

Spring Chinook Salmon

Present

5 Year Goal

70 - 100% Carson NFH stock.
0 - 30% Little White Salmon NFH stock.
Fish received as swim-up fry.

Protect stock integrity.
Define effective population.

Implement special studies suggested by the Regional
Geneticist and approved by the team.

INTERACTIONS WITH WILD STOCKS

Tule Fall Chinook Salmon

Present

5 Year Goal

Smolt release - no jeopardy with wild stocks (NMFS,
1993).

Adult returns - some straying, but these fish are
indigenous stocks.

Acquire more data on interactions between wild
stocks and tule fall chinook by reviewing current
studies.

Develop solutions to remedy potential adverse
impacts.

Spring Chinook Salmon

Present

5 Year Goal

No viable spring chinook wild stock in White Salmon
River (WDF, 1993).

Releases - no jeopardy with wild stocks (NMFS,

. 1993). 2
Evaluation of residualism of fingerling releases with

marking study.

Conform to any established wild stock policies and
ESA and CRFMP directives.

Residualism studies evaluated.




SMOLT SURVIVAL IN THE HATCHERY

Tule Fall Chinook Salmon

Present

5 Year Goal

Egg to eye-up > 94%
Eye-up to ponding = 96-97%

Ponding to release = 96-97.5%

Egg to eye-up, maintain index.
Eye-up to ponding, maintain index.

Ponding to release > 97.5%

Maintain or improve standards.

Spring Chinook Salmon

Present

5 Year Goal

Ponding to release = 70-80%
(disease and high predation).

Ponding to release > 90%.

ADULT CONTRIBUTIONS - TOTAL

Tule Fall Chinook Salmon

Present

5 Year Goal

< 1.0%, varies with tag code.

1.5%, or improving trend.

Spring Chinook Salmon

Present

5 Year Goal

2 years of CWT's (1991 & 1992) and 1 year of
ventral clips (1993).

FRO coordination with tagging.

Ongoing tagging and evaluation incorporated into
station program. Increasing contribution to sport and
tribal fisheries.

RELEASE STRATEGIES

Tule Fall Chinook Salmon

Present

5 Year Goal

Pond - 3 scheduled releases:
mid-March, mid-April, mid-May.
Coordinated with OCRC and Fish Passage Center.

Lagoon - May

Unfed fry (swim-up stage) - December. Planning
contribution study.

Pond - upgrade release equipment/techniques.
Factors identified that affect contribution. CWT data
used to consider options.

Lagoon - finalize release number strategy.

Unfed fry - begin evaluation of releases and
contribution.




Spring Chinook Salmon

Present

5 Year Goal

August - "0" age
Mid-April - yearlings

Factors identified that affect contribution. CWT data
used to consider options.

Finalize release number and strategy.

QUALITY STANDARDS

Tule Fall Chinook Salmon

Present

5 Year Goal

Hatchery staff has defined quality standards over the
past two years.

Maintain, refine, and expand quality standards.

Integrate LCRFHC in studies.

Fish feeding standards better defined.

Spring Chinook Salmon

Present

5 Year Goal

None

Standards defined by staff and reviewed and
approved through HET.

STOCK AND ENVIRONMENTAL CONCERNS

Tule Fall Chinook Salmon

Present

5 Year Goal

EPA samples taken.
Rearing water quality checked weekly.
Yearly water analysis of springs and well.

Chemicals used: iodophor, HTH, freon, formalin,
salt, MS-222, Pro-polyaqua.

Meet all present and proposed EPA standards.
Continue to monitor water quality.

Advance the use of INAD drugs.
Have FDA approved/affordable anesthetic.

Spring Chinook Salmon

Present

S Year Goal

EPA samples taken.
No rearing water quality samples taken.

Chemicals used: Formalin, erythromycin feed.

Meet all present and proposed EPA standards.

Reduced dependency on chemicals used.




HATCHERY PROCESSES (METHODS), OPERATIONS

Tule Fall Chinook Salmon

Present

5 Year Goal

Procedures written, changes made. Staff and agency
involvement through VISION.

Investigate new water sources.
Maintenance standards developed.

Ozone treatment capabilities of spring water and
Columbia River water.

Maintain, expand, and refine hatchery SOP's.

Develop best possible rearing techniques to reduce
stress and increase survival.

HET functional and effective. NMFS and Corps
participating.

Spring Chinook Salmon

Present

5 Year Goal

Staff and agency involvement through VISION.

Procedures defined by staff and reviewed and
approved through HET.

Maintenance standards developed.
Maintain, expand, and refine hatchery SOP's.
Investigate new water sources,

HET functional and effective, NMFS and Corps
participating.

SIGNIFICANCE OF DISEASE

Tule Fall Chinook Salmon

Present

5 Year Goal

Problems: ERM, coagulated yolk, occasional soft
shell. BKD in adults and smolts?

Monthly and pre-release check by LCRFHC. Goede
Index done.

ERM eliminated. Incorporated best disease
management techniques and concerns of LCRFHC.

Evaluate fish health of smolts to adult survival.

Spring Chinook Salmon

Present

5 Year Goal

Problems: Some BKD, external parasites.

Monthly and pre-release check by LCRFHC. Goede
Index not done.

Incorporated best disease management techniques
and concerns of LCRFHC.

Initiate Goede Indexing.




ESCAPEMENT

Tule Fall Chinook Salmon

Present

5 Year Goal

Mitigation requirement is for 60,000 adults above
Bonneville Dam (Tuss, 1982).

1989-1993 average return to the mouth of the
Columbia is 29,000 adult BPH chinook salmon.

To rack: 7,000 adults, of which 4,000 are ?'s.
Occasional trapping at north shore of Bonneville
Dam.

Clarification of accountability to Corps and Mitchell
Act,

Evaluation completed to get best level of escapement
to meet production goals and genetic diversity.
North shore trapping eliminated.

Spring Chinook Salmon

Present

5 Year Goal

Terminal fishery, no escapement goals.

Terminal fishery significantly contributing to sport
and tribal fisheries. Fishery impacts conforming to
wild stock or ESA directives.

COMMUNICATION AND PUBLIC RELATIONS

Tule Fall Chinook Salmon & Spring Chinook Salmon

Present

5 Year Goal

Monthly hatchery team meetings and training.

Contacts/Involvement with: Abernathy, NBS, FRO,
Tribes, VISION Teams, other hatcheries.

Public relations/Outreach:
3 cooperative agreements, Skamania Fair, educational
(school) tours, national fishing week.

Continuing hatchery team meetings.
Continued involvement with other offices and
agencies. Improved communications between
hatcheries.

Full time position funded to assist in outreach
activities.

Continued outreach and cooperative agreements.

Annual local fish culturists meeting established.




MONITORING AND EVALUATION

Tule Fall Chinook Salmon & Spring Chinook Salmon

Present

5 Year Goal

Hatchery uses Columbia River Information System
(CRIS) database on a limited basis with backup from
hatchery generated spreadsheets.

Hatchery participates in and reviews ongoing studies
conducted on the hatchery stock by either hatchery
personnel or researchers from other offices (FRO,
NMES, etc.).

Integrate all data in CRIS database, with confidence
in its' efficacy.

HET will be active in reviewing ongoing studies of
the hatchery stock.

If studies are developed for the hatchery stock, study
designs will closely follow the format described by
the Fisheries Implementation Evaluation Team in its
memo of June 4, 1993. A copy of this memo will be
on file in the hatchery office.
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III. HATCHERY QUALITY STANDARDS

FEMALE DEAD IN POND's (DIP's) < 2.0 %

Since every female that returns to the hatchery has the potential of producing 5,000 eggs, we recognize the
importance of keeping them alive and healthy until spawning. Our goal is to keep all fish alive until spawning,
but most especially to minimize the loss of females to less than 2.0 % of the total female return. Not including
fish given away as food.

TOTAL DIP's < 5.0 %

Once adults return to the hatchery, the staff will do everything feasible to keep them alive to attain our goal of less
than 5.0 % die-off in the ponds. DIP's are removed daily in order to decrease the spread of parasites or fungus
from a dead or dying fish to another live fish.

GREEN FEMALES < 2.0 %

Spawning of green females will be kept to a minimum through quality evaluation of anaesthetized fish. The fewer
number of green females sent to the spawners, the greater the overall spawning success. The goal of sending less
than 2.0 % green females to the spawners does not include those females killed on the last day of spawning that
are unlikely to ever become ripe. Wait on first spawn, use entry time as part of when to spawn first take.

SPAWNING RATIO OF FEMALES TO MALES < 2:1

In years past a spawning ratio of 5 or 6 females to | male was considered the norm. We feel that the number of
adults returning can and should support a lower ratio of at least 2 females to 1 male in order to maintain genetic
diversity through a larger gene pool. Geneticists agree that by increasing the gene pool a healthier stock will
result. The actual fertilization process will be done with one male and one female.

JACKS SPAWNED > 2.0 %

Spawning jacks was once taboo-it was believed that jacks produced jacks. Geneticists believe this is untrue and
that jacks can actually enhance a gene pool. In keeping with our belief that all fish that return to the hatchery
have a right to be spawned, we will attempt to incorporate jacks into the spawning population at a rate of not less
than 2.0 % of all spawned males.

EGG EYE-UP > 95%

Percent eye-up is a measurement of how effective our techniques are in spawning the females and males, and their
subsequent treatment in the incubation building through egg washing, maintaining adequate flows in the
incubators, and prophylactically treating with iodophor for the control of fungus and soft-shell. We are always in
the process of improving our techniques which we feel will ultimately influence the quality of the smolts we
produce. By maintaining our goal of more than 95% eye-up we feel we have the best opportunity to produce a
quality smolt for release. Treat egg take within 24 hours of spawn.

AMMONIA (NH,) CONCENTRATION < 0.3 ppm

Ammonia production is a problem inherent with fish production in a reuse system; however, ammonia levels and
overall water quality do not have to become a limiting factor in quality smolt production at Spring Creek.
Through weekly water analysis ammonia levels can be tracked in order to determine if changes are needed in fish
cultural techniques. By adjusting feeding levels, cleaning ponds and filterbeds properly, and using beneficial
bacteria in the system, ammonia levels can be maintained at or below 0.3 ppm for the entire system, as measured
in the early morning before feeding commences.

DENSITY INDEX (D.1.) < 0.28 FOR SYSTEM

The density index is the weight of fish in a pond or system divided by the average length multiplied by the cubic
feet of rearing space. In a given pond, too high a density index can result in poor quality fish: eroded fins, stress
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from competing for space and a resultant decrease in overall production for that pond. For Spring Creek's ponds
it has been determined that maintaining a density index of less than 0.28 for the entire system and a D.I. of 0.30
for any one pond is important in attaining our goal of quality smolt production. We monitor this index on a
bimonthly basis. In order to maintain low densities, fish are split after the March release.

FLOW INDEX (F.I.) < 1.50 FOR SYSTEM

The flow index is the weight of fish in a pond or system divided by the average length multiplied by the gallons
per minute flow in the rearing space. In a given pond, high flow indexes result in depleted oxygen and increased
stress and, as stated before, this negatively influences our goal of producing quality smolts for release. At Spring
Creek it has been determined that the flow index should never exceed 1.5 for the system. Throughout the
production season, flow indexes are monitored bimonthly and changes are made accordingly: water flow is
increased from 400 gpm to 550 gpm when the F.I. reaches 1.1 for the system, and increased to 700 gpm when the
F.I. reaches 1.3.

WATER TEMPERATURE < 51 °F

Due to problems observed with Enteric Redmouth Disease when water temperatures exceed 51 °F, we maintain
water temperatures below that level, but not less than 46 °F. This can be accomplished by turning off the
warmwater well in the last week of January and turning it back on if cold weather causes a drop in water
temperature.

MORTALITIES FROM PONDING TO RELEASE < 2.5 %

We believe that mortality after ponding is an indicator of fish health and resultant smolt quality at release.
Through many actions before, during, and after ponding we can prevent high pond mortalities. ~All of these
techniques are discussed further in the following procedural standards: quality spawning and incubation practices,
removing cripples before ponding and incorporating the latest ideas to improve ponding techniques, disinfecting
equipment, water supplies and holding facilities, cleaning ponds and filterbeds, monitoring fish health, reducing
stress in the fish. By following current standards, and developing new ones, we can maintain our goal of less than
2.5 % mortality in the ponds.

GENETIC STANDARDS Ne > 5000

We believe the Spring Creek Tule stocks genetic material has not been compromised since the hatchery’s
inception in 1901.

Outside influence has been minimal with only two incidents of outside stocks brought into the hatchery and
crossed with Spring Creek stock. In 1974 tule stock from the Toutle River Hatchery and in 1987 & 1988 Tules
from Bonneville Hatchery were mixed with our stock. Both of these either originated from the Spring Creek
stock, as in the case of Toutle River Hatchery, or have been heavily influenced with strays from the Spring Creek
stock, Bonneville Hatchery.

We believe over the years that the Effective Population size spawned each year has been significantly higher than
most geneticists recommend. In fact, the Effective Population size, (Ne) has generally exceeded 2000. The
Effective Population size will be determined by the following formula:

Ne = (4) (f) (m)

f+m

By maintaining a spawning ratio or < 2 to 1, the Effective Population of each brood year should exceed 5000.
We have decided to set the hatchery standards goal for Effective Population size to be > 5000. If by some
unforseen circumstance the run size becomes so low that a 5000 of better Ne could not be reached, we will
maximize usage of females to get al least an Ne of 1000.




VI. HATCHERY INFORMATION MONITORING AND STUDY DESIGN

HATCHERY INFORMATION MONITORING

Hatchery quality standards, goals, and studies will be monitored and evaluated utilizing the Columbia River
Information System (CRIS) database. CRIS reduces reporting requirements and eliminates repetitious data entry.
The increased consistency and quality of the data facilitates transfer of information to other agencies and aids in
evaluation of general goals and specific studies.

Information maintained by CRIS includes release, return, and production data organized by such parameters as
take, pond, release group, and mark group. Other information such as water quality and fish health data will be
incorporated into this database. Hatchery personnel and FRO personnel will coordinate data that is needed for
input.

Standards for CRIS data transfer responsibilities are as follows:

Hatchery to Regional Office:
A hardcopy of a run summary within one week after the end of the spawning season.
A hardcopy of the hatchery production summary along with the monthly activity report.

Hatchery to FRO:
Fish removal database file within one week after the end of spawning. All records should be verified.
Send the distribution data within one week after major distribution and within one week after the
end of each quarter.
Egg transfer data within one week after completion of major egg transfers and within one week after the
end of each quarter.
The lot history start file within one week after the end of each quarter.

FRO to Regional Office:
Quarterly fish and egg distribution report within three weeks after the end of each quarter.

FRO to Hatchery:
Hardcopy of the age composition data for each species sampled within one week after verification of
data.
Hardcopy or database file listing mark and coded wire tag recoveries at the hatchery within one week of
verification of data.

Reports and Responsibilities:

The capabilities of CRIS will be realized in data generated for annual, broodyear and special study reports.

Annual production reports will give yearly statistics on adult returns and juvenile releases.

Broodyear reports will evaluate hatchery goals and standards according to their performance for each broodyear.

Confounding factors (water quality, disease, etc.) will be taken into account.

Special studies will be proposed as needed to develop additional and/or reevaluate current hatchery goals and
standards to meet management objectives of contribution, stock integrity, and minimizing impacts to wild
fish.

Annual reports will be prepared by the hatchery with HET member input.

Broodyear reports will be prepared by FRO with HET member input.

Special studies will be prepared by the investigator with HET member and other appropriate entity review.

STUDY DESIGN

Guidelines for study plan development will closely follow those outlined by the Fisheries Implementation
Evaluation Team in their memorandum dated June 4, 1993. A copy of this memo will be kept on file in the office
of Spring Creek.

New studies that will always receive technical review by the Hatchery Evaluation Team will include:
All marking programs.
Release strategy changes which could affect watershed ecosystems.
Interagency/Interjurisdictional efforts.
In-hatchery studies which could result in recommendations for changes in hatchery management
practices.
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Steps in developing proposal will include:
HET members or other investigators brainstorm the issue.
Define the problem or question in simple terms.
Contact "experts" and conduct literature review.
List specific objectives and hypotheses to be tested.
List possible study approaches and assign tasks for proposal development.
Decide on feasibility of study and methods.
List measurements and statistical methods to test hypotheses.
Decide on data which is critical to meeting objectives.
Write proposal, select reviewers, and distribute proposal.

Appendix II and III of the aforementioned memo gives the format for study proposals and guidelines for
development, approval, and funding of hatchery evaluations and special studies.




V. HATCHERY PROCEDURAL STANDARDS

. A. SPAWNING STANDARDS

Pre-Spawning Preparation

By August 1 have chemicals and supplies on hand:
MS-222 (12 kilograms)
Pro-Polyaqua (5 gallons)
lIodine (24 gallons)
Salt (30 bags)

By the second week of August:
Prep ponds 28-44 for filling
Shovel out debris in the ponds
Remove every other cap from water nozzles
Put ladder in
Set troughs up in incubation building for egg washing
Put jump boards up
Put all pond screens in
Put counting shack in channel
Pull out planting pipe after spring water is flowing into filterbeds

By August 20:

Start filling filterbeds

Start water flow to ponds

Measure all the chemicals:
MS-222 = 30 bags of 400 grams each
Salt = 30 bags of 1.5 lbs each

Check the first aid kit

Move totes to the spawning area

Plug tote drain holes

Maintenance Crew:
Prep spawning building: check cables, grease bearings and run the lifts
check the electrical equipment
fill the crowder and forklift propane tanks
change the compressor oil
grease the wheels and bearings on the crowders
put the crowders in
grease, oil and do general maintenance on the egg cart
check the plastic pipes and chutes
and other things as discovered
URB tube in river

Adult Run

GOAL: Total count should be within 5% of total count at the end of spawning.

Counting:  Based on management decision: counting shifts begin and all males, females and jacks are
counted. Counting will continue, if manpower is available and fish are running (> 250 fish/day)
even after spawning has begun.

Watchman: The night watchman will begin his shifts on or around September 1, or when the first fish comes
m.

Ponding: Pond #44 should be held empty for a buck pool, unless a larger than normal run is expected, then
fill first.
Pond #43 is to be filled with the first returning adults, and so on down the line.
500-adults per pond; however, if predicted run numbers are high, adults per pond may vary.
Pond numbers will not exceed 800 adults.




Spawnin
In previous years spawning has started on September 15 or 16.

Guidelines for checking if fish are ready to spawn should be:
Check before the fish have been disturbed; the fish will be up in the water and not oriented toward
the current; compare the oldest fish with other ponds, note that unripe fish normally swim in a
circle going into the current.

General Rules:
Communication is the KEY! In order to limit exposure to anesthesia: if 30% or less of the
females in the oldest pond are spawned on any given day then the next pond should not be spawned
that day; give a pond at least one whole day before it's gone through again; don't overcrowd the
channel and don't crowd out a pond right before break.

Specific jobs aside, everyone should be aware that help is needed with:
--morning preparation
--changing tubes
--moving and cleaning totes
--loading rendering truck
--crowding
--cleaning up each day, and
--gathering and accounting for DIP's.

On DIP's:
DIP's should be removed first thing in the morning, as well as whene