[U.S. Fish and Wildlife Service | etterhead]

Mark Walker

Director, Public Affars Divison
Northwest Power Planning Council
851 SW Sixth Avenue, Suite 1100
Portland, Oregon 97204

Dear Mr. Walker:

The Fish and Wildlife Service (Service) appreciates the opportunity to comment on the Artificid
Production Review Phase | report, especidly since four of the eight hatchery production
programs addressed in the Phase | report are either operated (Spring Creek National Fish
Hatchery (NFH) and Leavenworth NFH Complex) or funded/administered (McCal State
Hatchery and Irrigon State Hatchery under the Lower Snake River Compensation Program) by
the Service. Enclosed are a number of generd comments on the report as well as specific
comments that ded with individua program analyses.

If you have any questions or need further clarification regarding our comments, please contact
Lee Hillwig at (503) 872-2763.

Sincerdy,
[signed]

Bill Sheke
Regiond Director



U.S. FISH AND WILDLIFE SERVICE
COMMENTS
ON
ARTIFICIAL PRODUCTION REVIEW - ECONOMICSANALYSIS

General Comments

The report opens with a statement that a very subgtantia level of funding had been committed to artificia
production in the Columbia River Basin in recent years and that the Northwest Power Planning Coundil
has expressed the need to complete a scientific review of hatchery production in generd, aswell asa
cost- effectiveness andyss of hatchery programs. This Phase | report is the Independent Economic
Anaysis Board's attempt to identify what economic and biologica data are readily available, and craft a
sample template/framework to conduct cost and cost- effectiveness compari sons between hatchery
programs for alimited number of facilities. Whilethe Phase| report isaworthy effort to address the
hatchery program cost-effectivenessissug, it failsin many regards to provide the kind of standardized
data collection, assmilation, and andlyss that would be necessary to meet the objectives of the andysis.
Aswith many preiminary review efforts, rolling up “readily available data’ into a cost- effectiveness
framework anadysis can provide very skewed results and results that do not capture the full picture for
the individua hatchery programs. Thisis because availability of detailed detaiisinconsstent for
individua hatchery programs, and nearly al hatchery programs have specific details and cavests to their
programs that need to be well understood and accounted for in a cost-effectiveness comparison. More
often than not, detailed data that would be important in the type of cost-effectiveness andyss attempted
here are not as complete or readily available aswe dl would like, and the relevant Sate, tribal, and
federa co-managers need to be fully engaged for advice on how to address the data shortfals. Some
of the shortfdls of this project include the following.

A sgnificant shortcoming of the study appears to be that the investigators are not familiar enough with
the potentia problems created by making comparison using variable data base periods, data andysis
techniques, and other inconsistencies in the cost/cost- effectiveness andysis to understand the skewed
results that might come from such an andysis. Release, adult surviva, and harvest years are not
congstent between programs, nor are the analys's techniques used in caculating adult surviva and
harvest rates. Relative to techniques used to estimate adult surviva and harvest, methods ranging from
coded wire tag recovery andyss (Leavenworth Complex) to sport and triba estimates of termind
harvest (McCall State Hatchery) to hatchery program design planning estimates (Nez Perce Triba
Hatchery) were used in thisstudy. It is gpparent that different andytica methods can result in wide
vaiaionsin surviva and hervest rate results in spite of any cost structure thet is applied to these results.
Any valid comparison must use a common base period and this does not gppear to be the case for this
report. The investigators need to work closely with the program managers to understand the pros and
cons of the various andytica techniques and have agreement from the rdevant co-managers for the
programs being evauated that the technique being used is the best and most comprehensive one given
the available data. Closer coordination with state, triba, and federa co-managerslikely would have
dleviated some of this problem and a peer review should have occurred before submitting the document
to the Council or releasing the document to the public.



Using acommon base period for review for hatchery release, adult surviva, and harvest is criticd in
making valid comparisons between hatchery programs because adult surviva and harvest are largdly
driven by environmenta (climatic, ocean productivity cycles, etc.), hydrosystem impacts (including
trangportation, spill, and associated predation rates), and harvest management (annud fishery regimes)
factors totally outside the control of the hatchery program. Even production release goas, which tend
to be somewhat static, are not dways achieved because of shortfals in broodstock collection, disease
outbreaks, and funding vagaries. Further, some of the older hatchery programs have alimited
monitoring and evaluaion (M&E) program that is often conducted under other funding sources and may
not even register as a hatchery program cost, whereas newer hatchery programstypicaly have very
extensve M& E programsthat are a part of the annual base costs. In summary, the best approach to
make any kind of valid comparison between programs would be to define a common base period, and
caculate an average release, adult surviva rate, and harvest or exploitation rate based on a common
method for al programs or at least among dl programs that raise the same species (i.e., spring Chinook
and stedlhead tend to have few ocean recoveries versus fal Chinook and coho which are typicaly
harvested much more significantly in marine fisheries).

Variability of cost Sructure years, dthough standardized through an amortization procedure, adds to the
problem of making valid cost-effectiveness comparisons, especidly for programs where the hatchery
facilities were constructed 30-50 years ago compared to more recent congruction. Thisis primarily
because planning, design, monitoring and evauation protocols, etc., are so much more extensive and
comprehensgive today relative to past history because of National Environmental Policy Act and
Endangered Species Act requirements and other current lega mandates that must be addressed in the
planning and design process. There needs to be acknowledgment that current planning processes are
an added expense of doing business that were not required when many earlier facilities were
constructed.

It is not surprising and should not be unexpected that the purpose for each individua hatchery program
will have agreat impact on any cost/cogt- effectiveness andysis, even when dl efforts are made to
conduct a vaid comparison that uses a common base period and andysis technique. Thisis because
preservation/retoration programs amost dways require soecid facilities (e.g., captive rearing, offsite
broodstock collection, and juvenile acclimation, etc.) and safeguards that are less common for other
types of programs. Therefore, valid comparisons between programs should be categorized by hatchery
purpose and further categorized by region to help “leve the playing fidld” relative to mainsem surviva
impacts that the hatchery program has no control over. The species reared will dso have alarge
influence on the cost of each individua program, with production programs that rear fish for afull year
or more (e.g., spring Chinook, steelhead, and coho) generdly being more expensive at least for annual
operating costs than production programs that rear fish for sx months or less (fal Chinook). Thisis
because of feed cogtsto carry fish for afull year aswell as other genera operating costs (taffing,
power, disease prevention treatments, etc.) that total up to a higher cost per fish released. One
potential way to standardize these production codts, if comparisons are going to be made across
species, would be to conduct the cost and cogt- effective andyses relative to pounds of fish released
rather than numbers of fish released.



Evduating hatcheries using the criteria of costs per fish released, cost per fish surviving to adult, and cost
per fish caught in ocean and river fisheries provides an overly smplistic measure of hatchery
performance that does not adequately define a program’ s true value or the resource tradeoffs/societal
decisons that led to the hatchery program being established. Although the stated god of the Phase |
study was to conduct a ssimple cost/cost- effectiveness andysis, which again is aworthwhile god, amore
important and perhaps more relevant analysis might be how the costs for hatchery programs by region
compare to costs for other methods (i.e., habitat improvement, hydrosystem management, dam

removd, etc.) of returning the same number of fish to these areas. Thistype of andysis may provide
enlightenment on whether current and future hatchery programs are agood investment for rete payer
dollars towards providing the desired numbers of fish back to the subbasins they once inhabited while
mesting other legd mandates such astribd fishing rights and current mitigation respongbilities. Hatchery
programs, of course, need to be evauated in terms of their potentia positive and negative effects on
recovery of wild stocks, in addition to any benefit-cost ratio of hatchery programs relative to other
management actions to achieve our recovery and rebuilding gods.

In the case of the Grand Coulee Mitigation Programs at the L eavenworth Nationd Fish Hatchery
Complex, adecision was made in the 1930's to build Grand Coulee Dam, knowingly removing more
than 1000 miles of anadromous fish habitat from production. Providing fish hatcheriesto partidly
compensate for this loss was the only measure that could be reasonably employed, based on costs and
the technology available for passing fish above Grand Coulee. Operationd costs of the hatcheries pales
in comparison to the funding that would be required to provide passage and maintain viable populations
above that project. Whatever the cost is to raise fish as compensation for the dams, it should be
weighed againg the benefits gained to society by building the dam. If you compare the severd million
dollarsit costs for the hatchery versus the value of hydropower produced at Grand Coulee and the
value of crops produced by the Columbia Basin Project, the hatchery program cogt isingignificant, yet it
continues to provide asocietd fishery benefit that was highly vaued in the 1930's and is il highly
vaued today.

The report falls to identify the source of much of theinformation used in the andysis. There gppearsto
be conflicting information regarding numbers of fish released, costs of operating programs, and number
of returning adults throughout the anadlysis. We understand that an independent analysis isimportant;
however, coordination with the agencies that operate the programs and those that maintain the datais
critica to ensure that the data used to generate the andysisis correct and complete. Furthermore, the
referencing of the information source is important for acomplete and comprehensive peer review.

Specific Comments:

Part 1. Page 2, section 3,

The report acknowledges that smolt to adult return rates (SARS) are generaly lower for upriver
programs*“(dl eseequd).” All ese, however, is not equa since fish returning to upstream locations
must negotiate more dams in their downstream and upstream migrations. The report must, therefore,
recognize that the hydropower system, among other factors, is a cause of higher costs per adult fish.




This section dso recognizes that adult surviva at any given location can vary widely based on river and
ocean conditions and environmenta factors, but then the investigators make no attempt to develop a
common base period within which to conduct the analyss. Y ears used in the individua program
analysis for comparison across programs range from brood years 1980-93 for Spring Creek NFH fall
Chinook to release years 1987-1997 for Irrigon State Hatchery for steelhead to release years 1992-
1996 for Clatsop Economic Development Council (CEDC) coho. It isunclear why the report points
out the problem but does not addressit.

Part 1. Page 3, section 5,

The report sates that “ Mitigation hatcheries often seek to increase the run size of ditinct stocks.” It
would be more accurate to state that Mitigation hatcheries seek to replace production lost dueto
construction of the Columbia River hydro system.” It isimportant to understand that thereisa
digtinct difference between augmentation and mitigation. Augmentation is a program to “enhance’
production for harvest, whereas mitigation is a program to “replace” lost production. Furthermore,
mitigation programs may be for the purpose of conservation, as well asfor harvest.

Part 1. Page 3, section 6,

The report makes avery cursory comment about potentia interactions between augmentation hatchery
production and wild stocks and then says, “We do not attempt to evauate net benefits or these
interactionsin thisreport.” At the very least there needs to be additiona narrative of the types of effects
that management for wild stocks has on augmentation type production programs. For example, harvest
regulations that are established to protect listed and other wild stocks of concern may have a significant
effect on the ability to fully harvest augmentation program production and therefore reduce the potentia
economic benefits, a no fault of the facility. This may necessitate are-evauation of program godsif the
trend of inability to fully harvest augmentation hatchery surplusesislong term.

Part 1. Page 3, section 8,

The report states that arestoration project proposa for restoration (supplementation) would be
expected to contain among other things * an estimate of how the restoration effort would shorten the time
until the stock isrebuilt to cgpacity.” This expectation, however, fails to recognize that supplementation
programs may need to be maintained over an indefinite period to conserve an at- risk stock until factors
that limit the return of that stock to an “appropriate level” can be achieved.

Part 1. Page 4, Item B.

The report should state in this summary section that these analyses were in awindow of time that does
not necessaxily reflect program data (releases, returns, costs) for the life of the program. That is, the
sub-sample of data they chose may not accurately represent the entire population of data. This type of
sampling can grosdy misrepresent the true characterigtics of the program.

Part 1. Page 5, last sentence of first partia paragraph,

The cogt of $.18 per fish isnot in any way comparable to other programs because the costs only include
rearing during the time when the fish are in the accimation net pens and includes no rearing or annudized
construction costs. For severd of the CEDC programs, the mgority of the rearing takes place at other



normal production facilities. To conduct a comparable cost and cost-effectiveness andys's, a prorated
portion of the annualized congtruction cogts of these “mother facilities” needsto be included in the
CEDC cost andyss.

Part 1. Page 5, first full paragraph,

The high cogts per fish for Leavenworth, and especidly Entiat and Winthrop hatcheries, are the result of
seved factors. Firg, smolt to adult survivd is generdly low for facilitiesin this area because of the
greater number of dams that these fish must negotiate compared to programs lower in the river system.
Second, the period of years used in the calculation were generdly very poor ocean productivity years.
Third, the method used to estimate survival (recovery of coded wire tags) does a poor job of
representing tota surviva when there are termind fisheries that are poorly sampled for the tags, whichis
the case for at least Leavenworth NFH.

Part 1. Page 5, second full paragraph,

The report ingppropriately compares the cost of rearing spring Chinook with the cost of rearing summer
sedhead. In addition, comparisons are ingppropriately made for fish in different geographic locations
that face different challengesin numbers of dams to negotiate in migrating out of the Columbia River as
juveniles and then in their upstream migrations as adullts.

Part 1. Page 5, last paragraph,

Using the Independent Economic Advisory Board (IEAB) andytic gpproach to “screen artificid
production proposals’ will result in amis-characterization of the reative expense of new facilities
compared to older established programs. As stated in our general comments, planning, design, and
monitoring and evauation costs for new facilities have increased dramaticaly because of the legd
mandates that must be followed now. These higher cogts for new facilities must be accepted as part of
the NEPA driven paradigm of the current age. The real comparison needs to be the costs of dternate
actions to achieve the same results of augmentation and/or supplementation type programs (i.e., habitat
improvement, dam removad, €etc., to increase harvest and natura population Sze). Itisonly far to
expect that these other cost-effectiveness andyses will dso be conducted in the near future if hatcheries
areto be singled out for cost- effectiveness analysis now.

Part 1. Page 6, first bullet under Findings,

The $5.25 million annual cost for the Nez Perce Hatchery relative to the $527,000 for the Priest Rapids
Hatchery is a perfect example of our comments above where new facilities incur substantid planning,
design, and monitoring and evauation cogts relaive to much older facilities. The Nez Percetriba
hatchery is not even complete yet so annual operating expenses are not redly known with certainty.
Further, the comparison here is between a mitigation/augmentation type hatchery (Priest Rapids) and a
supplementation type hatchery (Nez Perce).

Part 1. Page 6, second bullet under Hndings,
Thisbullet points out that a common base period was not used in the analyses. We have dready stated
that thisis asignificant flaw of the report for the reasons given. A standardized base period for cost per



smolt release is not quite as critical as the cost per adult or cost per fish caught because feed, staffing,
power, and other O& M costs are less variable than annua survival and harvest rates which greetly
effect the other cost comparisons.

Part 1. Page 7, firgt full bullet,

Cost per fish harvested is used as the metric in this comparison. Another relevant comparison might be
cost per adult fish available for harvest (i.e., adult surviva minus broodstock needs). Often fishery
regulations to protect wesk stocks preclude the full harvest of surplus hatchery fish. If along term trend
of unharvested surpluses develops, managers may need to reevauate the facility program goas. Agan,
the very high costs per fish harvested for severd of the programs were generated from atime frame of
low ocean productivity and resultant low surviva rates. This brought correspondently highly redtrictive
fishery management actions so that the few fish caught were at very high cost. A different base period,
during atime of good out-migration conditions and ocean productivity, would give a quite different
picture.

Part 1. Page 7, Data Gaps and Needs.
This section should acknowledge that the data sets chosen for the analysis does not represent the entire
population of data and the results may be a misrepresentation of the entire program.

Part 1. Page 8, firgt full bullet under Recommendations.

The Council should not fund Phase |1 until the flaws of the Phase | report are addressed and corrected.
Thisisgoing to take avery closdly coordinated effort of the investigators working with state, tribal, and
federd comanagers.

Part 1. Page 8, last bullet under Recommendations.

It isimportant to recognize that the costs of mitigation are not assessed on their “benefits’ since there
arenone. Itismerely apay back or replacement of losses caused by water resource projects.
Mitigation production costs, dong with al water resource project costs, are compared with the overal
benefits of these projects— usualy power, irrigation, and flood control.

Part 1. Page 9, Table 1.

Theindividua hatchery programs need to be better delineated (i.e., Y akima Fisheries Project, CEDC,
etc.). Déelineate 700K full term smoltsand 2.7M acclimated release for the CEDC coho program rather
than 3.7M amalts. Itishighly likely that the identified operator is not covering dl true costs for that
production program, especidly if these are acclimation and short term net pen rearing programs
(CEDC). Other substantia costs accrue prior to these find rearing locations. The release for Priest
Rapids Hatchery upriver bright fall Chinook should be 6.7M smolts not 3.7M smalts.

Part 1. Page 10, Table 2.

Table 2 needs to show the base period years that were used in the analysis because, as stated above,
the base periods are quite variable between programs and this will have a very sgnificant affect on the
comparison andyss. Since acommon base period was not used, the report must a least clearly



identify the time periods used in the andyses so that the reader clearly understands whet is being
andyzed. The“Full Cycle Costs’ of $124,249 for CEDC coho gppear suspect in terms of truly
representing total cogts. The $5,250,025 annualized cost for the Nez Perce tribal hatchery program is
grongly affected by the high planning, design, and M& E codts, and since production has not yet started
for this program the average cost per adult and per fish harvested estimates, at best, are guesses.

Part 2. Page 3, section A.

The third paragraph states that “ Spring Creek Tule Fall Chinook make up alarge percentage of the
commercid, sport ocean fishery and the Columbia River sport and tribd fishery.” Although Spring
Creek NFH provides alarge number of fish to those fisheries it can hardly be characterized asalarge

percentage of the fishery.

Part 2. Page 4, section F.

The period used for survival estimates (1980-1993) had poorer returns than any other period in Spring
Creek history and does not reflect atrue historic perspective of the surviva record. The 1972-1978
surviva record shows surviva rates ranging from 0.5 percent to over 3.4 percent with an average of 2
percent. These brood years should have been included in determining average survival rates. In
addition, the 1998, 1999 and 2000 brood years, when find datais collected, will show survivd ratesin
the 1.5 percent to over 2 percent range.

Part 2. Page 4, section G.
Thetitle, “Average Harvest Rates by Area of Harvest” isincorrect. It should betitled, “Average CWT
Recovery Didribution” The corresponding titlesin the table should be Recovery Area and Proportion,

repectively.

Part 2. Page 9. section F.
Replace title with “Average CWT Recovery Didribution” and replace the column headers that reed
“Harvest Rate’ with “Proportion.”

Part 2. Page 9. section G.

The cogtsidentified in this section are O&M costs only. They include one year of operating expense
with no annudized capital congtruction cogs for the “mother” facility. In addition, the cost estimates
given are predominately for the acclimation program. Under the current cost anadys's, it is inappropriate
to compare this program to any other program in the Basin.

Part 2. Page 11, number 2 of section A.

In the third line from the bottom of the paragraph, replace “first” with “fish.” The cost estimatesin this
section for surviva and fish caught are al based on planning estimates of surviva and harvest rates
which are seldom accurate in red life facility operation.

Part 2. Page 19.number (2) of section A.
The 400,000 sub-yearling spring Chinook program has been discontinued.



Part 2. Page 20, section C.
The convention of charging no capital congtruction codts for facilities older than 50 years creates an
ingppropriate comparison with other newer facilities.

Part 2. Page 22, third paragraph of section F.

Using the Dworshak NFH'’ s average steelhead survivad rate to represent the surviva rate for
Leavenworth and/or Winthrop is inappropriate for severd reasons. First, many of Dworshak’s
steelhead are trangported by barge to below Bonneville Dam, unlike steelhead released from upper
Columbia River facilities. Second, the stocks are totdly different in run timing, return age structure, and
harvest pattern with Dworshak a Group B stock and Leavenworth/Winthrop a Group A stock. It
would have been much better to use another steelhead stock from the loca upper Columbia River area,
which aredl Group A stocks, to represent the Leavenworth/Winthrop stocks. At least the out-
migration and stock characteristics would be smilar. The use of survivd rates from another facility
defeats the purpose of the analysisin that the andysisis no longer representative of that facility.

Part 2. Page 23, top two paragraphs,

The termina sport and tribal fisheries a Leavenworth NFH are not well sampled for CWTs o fisheries
and totd survivd are likely underestimated. Rather than borrowing surviva rates from other facilities, it
would be better to gpportion out costs for programs where there are surviva data and recaculate costs
by specific program. The borrowed survival rates are ingppropriate for anumber of reasons. As Stated
above, stedhead surviva rates between upper Columbia and Snake River releases will be different
largely because of different hydrosystem impacts (e.g., transport versus non-transport) and different
stock characteristics. Coho surviva raes are typicaly much higher than yearling spring chinook and so
should not be represented by Winthrop spring Chinook data. Findly, as stated above, when surviva
rates from another facility are used, the analysisis no longer representetive of the facility for which the
andysisis conducted.

Part 2. Page 24, Table 2a.

The estimated adults for summer steelhead uses Dworshak’ s average stedhead surviva rate which is
inappropriate as explained above. Leavenworth has not reared steelhead since 1994. The Program of
100,000 summer steelhead has been transferred to Winthrop NFH.

Part 2. Page 25, Table 2b.
The sub-yearling soring chinook program at Entiat NFH has been discontinued.

Part 2. Page 25, Table 2c.

The 1988-94 average line should not include 1988 because no fish were tagged that year. Averages
need to be re-calculated. The Winthrop Spring chinook production has been reduced to 600,000 and
stock changed to ESA- listed Methow Spring Chinook. These changes in program will result in very
different results in program costs and total adults returning. It isnot clear whether al the excessfish
returning to Leavenworth NFH and given to the Tribes were included in the andlysis. Close
coordination with the operating agency and data managers would ensure that the information used in the



analysswas correct. In addition, the report should reference the source of datato support the anadysis.
The coho program is operated by the Y akama Tribe and is not part of the Leavenworth mitigation
program. Itis, therefore, unclear whether the report considered all the costs associated with the coho
production program. Referencing the source of information would clarify what costs were considered.

Part 2. Page 26, Table 3a.

Itislikely that the average 4 percent harvest rate for Leavenworth and 2 percent average harvest rate
used for Entiat and Winthrop underestimate true harvest rate. Because CWT recoveries are used to
esimate survival and fisheries contribution, and because it is known thet the terminal sport and triba
fisheries are very poorly sampled for CWTS, thisis probably not a good technique to use. The
methodology for McCdl Hatchery, which uses a direct estimate of termina area harvest and assumed
mainstem harvest rates in the Zones 1-6 area equd to the generd rate for upriver summer Chinook, may
give amore accurate estimate for the Leavenworth Complex facilitiesaso. Asaredity check, the
methodology used in this report suggests that the cost for fish caught for the 1990 brood year for Entiat
and Winthrop hatcheries vastly exceeds the annual operating cost for each of those facilities.

Part 2. Page 39, section F.

The surviva rate and harvest rate methodology used for McCall Hatchery (i.e., direct estimates of
termind returns and harvest and assumed harvest rates for mainstem fisheries equd to the generd
upriver summer Chinook rates), even though McCal releases are tagged with CWTS, is probably better
than the CWT recovery method used for the Leavenworth Complex hatcheries. Thisis because, as at
Leavenworth, the termina area fisheriesin the South Fork Salmon River where the McCall fish return
are very poorly sampled for CWTs. Direct fishery estimates provide a better indication of harvest and
survivd rate.

Part 2. Page 40, Table 4.

The third column is midabeed and the values are incorrect. “On-sitetJoint Costs’ should read, “ Joint
CogtstAmortized Congtruction Costs” (A smple addition of the values in the rows would have caught
thiserror.) Replace the values in column three with $5,876,809; $0.55; $136.56; and $528.73,
respectively. Also, the valuesin column one for Adults (42,980) and Harvest (11,115) areincorrect.
(See comments for Page 41 below.) Correcting these vaues will further change dl the other values on
those two rows.

Part 2. Page 41. Appendix 1.

The vauesin columns 11, 12, and 13 are dl incorrect and need to be recal culated because they do not
incorporate the Zones 1-6 harvest rate. Footnote “6" should be labeled “7.” Footnote “ 7" should be
labeled “6.” In footnote 11, “dividing col.8 by (col.11*col.12)” should be replaced by, “dividing col.7
by (1-col. 8/100 (divided by col. 9*col. 10).” (These corrections need to be madeto thetable)) In
footnote 12, “(col.12)/(col.1)” should be replaced by, “(col.11/col. 1).” Infootnote 13, “Cal. 13*Cal.
9" should be replaced by, “col. 8*col.11.”



