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COMMENT LETTER NO. 5

* COLUMBIA RIVER INTER-TRIBAL FISH COMMISSION

728 NE Oregdn, Suite 200, Portland, Oregon 97232 Telephone 503 238 0667
Fax 503 235 4228

' November 22, 2006

Derek I. Sandison

Central Regional Director .
Washington Department of Ecology
15 West Yakima Avenue, Suite 200
Yakima, WA 98902-3452
dsan461@ecy. wa.gov

RE: Columbia River Water Management Program Draft Programmatic EIS

Dear Mr. Sandison:

The Columbia River Inter-Tribal Fish Commission (CRITFC)" appreciates the
opportunity to provide comments to Ecology on the Draft Programmatic EIS (DEIS) for the
Columbia River Water Management Program and Ecology’s willingness to allow us two exira
days to file comments. '

CRITFC’s member tribes have a direct interest in the waters of the Columbia River
Basin, as is appropriately noted in the DEIS (at 3-82). All of the CRITFC member tribes have
ceded territories that encompass entire large watersheds within the Columbia River Basin, e.g.
the Yakima Basin. Each of these tribes exercise treaty rights to take fish from the Columbia
River and its tributaries. As supported by a significant body of case.law, these treaty rights
include off-reservation instream water rights with priority dates that are senior to all other users
and that are the necessary to protect the biological functions of fish and their habitat? Adequate
instream flow with water of high quality is essential to sustaining healthy and viable salmonid
populations, and preserving tribal culture, religion and economies.

The direction that the State of Washington is talking toward growth management is
inimieal to salmon resource upon which the tribes have depended for millenia. Instead of

! In 1977, the Confederated Tribes of the Umatilla Indian Reservation, the Confederated Tribes of the Warm Springs
Reservation of Oregon, the Nez Perce Tribe, and the Yakama Nation created the Columbia River Inter-Tribal Fish
C ission (CRITFC or “Commission”). These four tribes have 1855 treaty rights to take fish that pass their usnal
and acoustomed fishing places. Consequently, it is of critical importance to the tribes to protect and conserve the
habitat and life cycle of the fisheries, The Commission functions to protect, promote, and enhance the Columbia
River Basin’s anadromous fish resources consistent with the treaty-secured interests of its member tribes by
formulating a broad, general fisheries program, and providing technical and legal support.

2 See, e.g, United States v, Winans, 198 U.S. 371 (1905); Colville Conyederated Tribes v. Walton, 647 F.2d 42 (9th
Cir. 1981); United States v. Aduir, 723 F.2d 1394 (9th Cir. 1984); Ecology v. Yakima Reservation Irr. Dist;, 850

P.2d 1306 (Wash. 1993). :
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implementing_actions that require water conservation as a prerequisite to growth and
development,'lt appears that there are no State mechanisms to begin to control growth that
threatens to diminish water and salmon resources in fribal ceded areas to the point of extinction.

‘While there is a need to reexamine State water resources, the burden of reduced water
‘resources must not fall upon the salmon and other anadromous fish such as sturgeon and Pacific
lamprey. It is not as easy to quantify the water needs down to the last cubic foot per second for
salmon as it is for new water right consumers. Salmon need ecologically functioning rivers, and
flow plays many important roles in this regard. Many of these roles are imperfectly understood
due to data limitations. Nevertheless, the greatest danger to salmon and other anadromous fish
prodlf;:ﬁvity in the long-term is the constant and cumulative loss of water resources, permit by

permit. '

. _ CRITFC has participated in Washington states’ processes for several years in order to aid

its member tribes in protecting their interests. We incorporate by reference the comments of the

Yakama Nation (YN) and the Confederated Tribes of the Umatilla Indian Reservation (CTUIR),
I fmd rather than repeat their comments, we hope to add additional observations. We also '

incorporate by reference our previous comments on Ecology’s Columbia Basin Water Supply

ér(l)\(l)eﬁntpry (dated November 8, 2006), as well as the attached economic report. Gustanski, et al,
) Attached you will find more general and specific comments on the DEIS. We attempted to
organize our comments to address major issues in the DEIS. However, the docurnent is incredibly
awkward in its content and organization, The DEIS tries to do too much for one SEPA document. .
On the one hand it is supposed to be a “Programmatic™ EIS for the CRWMP program, yet, on the
other hand, the DEIS only substantively analyzes the three “Early Actions” (the CSRIA VRA, the
proposed Lake Roosevelt drawdown and the supplemental feed routes). The scope of this EIS
should be narrowed to the scope of the actual substantive analysis which is set forth. Separate
SEPA reviews on other actions should be undertaken to focus analysis on the actions described in
this DEIS, rather than tying them up in & confusing bundle.

We thank you for the opportunity to submit these comments and to participate in this
process, If you have any questions about our comments, we would be happy to set up a meeting

with you to discuss them. Please feel free to contact Julie Carter or Robert Heinith at 503-238-0667.
Sincerely,
fatt i

Olney Patt, Jr,
Executive Director
Columbia River Inter-Tribal Fish Commission
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GENERAL COMMENTS
OF THE COLUMBIA RIVER INTER-TRIBAL F158 COMMISSION

_The DEIS does not appropriately address the issue of flow.

" The CRWMP must address the issue of water flow in order to handle the most basic and
fundamental elements of the program, such as defining “no negative impact” (p.2-18). Instead, -
the DEIS simply notes that “the relationship between flow levels in the Columbia River and
salmon survival is not clear.” (p. S-10). We believe that there is far, far more clarity about the
relationship than the DEIS gives credit. While the relationship is definitely complex, there is a
clear flow-velocity- survival relationship; for yearling chmnok, steelhead and subyeatling
chinook that demonstrates that without adequate flow, > fish will suffer harm through a variety
of impacts and survival and stock productivity will be reduced (See Figures 1-4). In addition,
September s a critical month for juvenile salmon passage. Most of the basin’s adult salmon are
also migrating during this month, The DEIS, and indeed, the CRWMP, fails to identify the
importance of providing flows in September.

Figure 1. Yearling Chinook and Steeihead — Travel Time versus WIT
LGR to McN 1998 to 2005 (Fish Passage Center).

3 “Flow” refers to = volume or quantity of water moving in a stream per unit of time. A common unit of measure for
flow is thousand cubic feet of water per second (kefs). “Velacity” is the distance of a unit of wate travels per unit
time. Common units are feet per second (fps:fi/sec) or kilometers per day (kin/de). From NMFS (1995).
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! e ’ . . . - , Figure 4. Subyearling Chinook — Survival versus WTT
Figure 2. Yearling Chinook and Steelhead — Survival versus WTT : Lower Granite to McNary Dam (Fish Passage Center).
LGR to McN 1998 to 2005 (Fish Passage Center). .
55 PR U, o -
) " ' .. The current “target flows” under the NMFS 2000 and 2004 Biological Opinions for the
% - Federal Columbia River Power System (hereafter, “2000 BiOp” and “2004 BiOp”, respectively)
}3 25 4 are not adequate to protect anadromous fish spawning, rearing and migratory critical habitat in
o the mainstem Columbia River. Even these inadequate target flows have not been met since the
o BiOps were issued. Additional withdrawals from the mainstem Columbia will further reduce
s critical habitat, lower the probability that the “target flows” will be met, and move the region
= further from increasing flows from the NMFS target levels that are already inadequate.* We
g 2% . support the comments and technical review of the Fish Passage Center and include their
g comments by reference with respect to further issues surrounding the impacts of the proposed
H water withdrawals to anadromous fish populations. )
& 6
- N The DEIS fails to note that in March, 2000, the Washington Department of Fish & ,
N Wildlife’s concern about additional water withdrawals led them to send a letter to Ecology
3 recommending: o
Z i . .-
* Inthe 1995-8 NMFS Bit.:)logicél Opinion for the Federal Columbia River Power System, NMFS attached an
analysis, Basis for flow objectives for operation of the federal Columbia River Power System, Tn this attachment,
NMEFS stated that the flow objectives were “.... Low estimates of flow that is Iikely to avoid high mortality ”, In
X the CRITFC tribes’ Spirit of the Salmon restoration'plan calls for short (5 years) flow objectives to meet the
‘ NWPFC's 1994 Strategy for Salmon sliding scale flows of 300-220 kefs depending on the runoffyear and
Figure 3. Subyearling Chinook — Travel Time versus WTT

measured at The Dalles, Long term CRITFC flow objectives (25 years) are directed to mest the 50% exceedence

Lower Granite Dam to McNary Dam (Fish Passage Center). levels at The Dalles and other key points. At The Dalles this is 480 kcf_s.
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¢ 10 additional withdrawals occur during the salmon outmigration season
* cumulative effects analyses be performed before any new water rights are granted .
« minimum flows for salmon must bé established bafore water rights are appmved

‘A number of aquatic scientists have consxdered the benefits of managing stored water and
flows in highly regulated large rivers such as in the Columbia Basin to produce a more natural
river hydrograph, one that has a high flow-peak in the late spring with gradually declining flows -
(NAS 2004; NRC 2002). In the context of the Columbia River, this flow pattern is intended to at
least partially mimic the natural river flows in which salmon and other biota evolved and
provides an ecological context for salmon productivity * ISG 1996). The importance of
providing such a flow pulse has been addressed in several reports and studies (Bunn and
Arthington 2002; Power et al. 1996; ISG 1996; Junk et al. 1989; Sherwood et al. 1990).

. Prov1d.mg a naturally peaking hydrograph is important to increase the quality and quantity of
riverine, estuarine and near.shore marine habitat (ISG 1996; Bottom and Jones 2002).

Increasmg the flow regime would increase the velocity of the river through the slack
water reservoirs that have increased the cross-sectional area of the river. This would bave the
| effect of reducing water particle travel time and correspondingly, Juvem]e fish migration time to
the estuary. Longer juvenile migration times delay saltwater entry, increase exposure to
predation and disease, increase energy expenditure (Congleton et al. 2002) and increase
residualization in reservoirs (ISG 1996; Bennett 1992). NMFS has noted that only a small
pmportion of residualized PIT-tagged steelhead survived to successfully migrate the following
year (Schiewe 2001).

Reduction of fish travel time to the estuary is an important consideration to increasing
spring and summer juvenile survival and adult returns (Marmorek et al. 2004; NOAA 2005;
Berggren and Filardo 1993; Cada 1994; Schluchter and Lichatowich 1977; Connor et al. 2003).
For example, Counihan et al. (2002) found increased survival probabilities for radio-tagged
steclhead with increased discharge at John Day Dam. Plumb et al. (2001) found that yearlmg
chinock and steethead in the Lower Snake River had a higher frequency of traveling upriver than
downriver in 2001 (a low flow year) than in other higher flow years.

Increasing river velogities increases turbidity that has been linked to increased salmon
survival and productivity, likely through masking of juvenile salmon from predators (Junge and
Oakely 1966; Williams et al. 2005; Plumb et al. 2001). As noted by Ward and Stanford (1989)
and Vannote et al. (1980), increased sediment transport also replenishes the organic food base
necessary for primary production that is critical for salmonid growth and survival.

The loss of a significant freshwater plume of the Columbia River into the nearshore
marine environment from the loss of a peaking hydrograph s likely related to reduced juvenile
salmon estuarine and early ocean survival (Sherwood et al. 1990). The historical plume likely
provided a source of nutrients for important primary and secoudary productivity necessary for

* The ISG (1996) concluded that the establish of a new hydrograph to more closely match historical
hydrographs to which the fish were adapted was an assumption for which there was solid, peer-reviewed empirical
evidence.
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salmon growth and also provided cover from predators (Brodeur et al. 1992). Increasing juvenile
survival in the estuary and the first year at sea has been considered by NMFS as an important
objective to reverse current population declines of Snake River spring and summer chinook
salmon (Kareiva et al. 2000). A peaking hydrograph would contribute to improving habitat
conditions in the river, estuary and near ocean environment for juvenile and adult salmon.

In addition, there is substantial evidence that increased travel times due to reduce flows
and increased temperatures increases delayed mortality mechanisms that affect juvenile salmon
after they leave the Columbia River (Budy et al. 2002; Marmorek et al. 2004; Petrosky et al.

2006). Figure 5 illustrates the modeled relationship between flows represented by the NMFS

seasonal targels reduced travel time, smolt to adult survival rates (SARS) and three ocean
conditions.® While ocean conditions are important to anadromous fish recovery, river flows are
also highly influential. In the face of ocean conditions that cannot be controlled, it is critical to
provide irproved flow regmles The DEIS fails to consider these issues.

Figure 5. Influence of Water Travel Time and Ocean Effect on Spring/Summer Chinook SAR . The
blue line signifies good ocean conditions, the black line average ocean conditions and the red
line poor ocean conditions (predicted), (Fish Passage Center) .

The State of Washington and Ecology, in particular, must consider the Endangered
Species Act, its own state policies regarding threatened, depressed and endangered species and
the potential detrimental effects of instream flow reduction on the survival of these species. To
our knowledge, no analysis of these impacts has yet to be performed by the State, either in this
DEIS or e]sewhere

The 1995-1998 NMFS BiOp stated that the Opinion’s seasonal target flows were the
minimum to prevent jeopardy, and that more flows were important and should be obtained. This

© The Northwest Power Conservation Council and an panel of regional and independent scientists determined that a
SAR of 2-6 % was necessary ‘to recover ESA listed populations. The Council adopted this goal in their 2000 Fish
and Wildlife Program. Current survival rates for listed stocks are well below 2%.

CRITFC CoMMENTS: CRWMP PROGRAMMATIC DEIS ’ ‘ [
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position was carried over into the 2000 and 2004 BiOps (NMFS 1995). In reality, seasonal
target flows are not being met in many instances, including this past year. Figore 6 shows the
probability of target flows being met for any given year of the historical flow record under .
current operations. If minimum target flows are considered on a weekly basis, they are missed
every year for considerable time periods. Additional mainstem water withdrawals are continuous
and ocour whether the runoff year is good or bad. Figure 6 indicates that target flows are missed
during many periods outside of the July-August period, which are the only months considered

| critical for salmon in the DEIS. The paradigm of the DEIS where flows during other portions of

the year are removed from the Columbia and Snake Rivers for potential storage project or other
out of river uses would only exacerbate the ability to meet the minimum target flows, thus
preventing survival and recovery of these stocks.

Marmsiisgs 30 63 VaRp

EES RUR-H W e

“Tiea Fariod
@ Lower Granite @ Priest Rapids o McNary
Figure 6. Likelihood of meeting BiOp target flows under current operational conditions.
(Fish Passage Center)

The DEIS tends to focus on developing more consumptive water rights. rather than focusing on
improving conditions for aquatic resources.

The status of the Basin’s ESA-listed salmonid resources must be the focus for SEPA
review. The ESA places the survival and recovery of listed species among, the Nation’s highest
priorities. The ESA should effectively shift priorities to improving the status of the affected
resources. This priority starts with a scientifically sound understanding of salmon resource needs
and the effects that water resources management has-had on individual populations. The DEIS is
wholly inadequate in this regard.

As noted above, increases in flow which in turn increase river velocities, turbidity and
mainstem habitat and reduce temperatures are critical to salmon and other anadromous fish. The
DEIS failed to define the extant precarious state of these fish populations. It is clear that
additional flows are necessary to increase fish productivity necessary to meet ESA recovery
standards.

CRITFC CDMMENTi;: CRWMP PROGRAMMATIC DEIS 9
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The Interior Columbia Technical Review Team (TRT) filed an Fnterim Gaps Reporton -

| May 17, 2006. They described the abundance and productivity “gaps” for listed ESUs including

Snake River spring and summer chinook, stesthead and fall chinook. They also described viable
salmon population parameters beside abundance and productivity which inchudes spatial
structure and diversity. The TRT estimated that the change in survival projected required to
achieve a 95% chance and a 99% of meeting recovery goals of 3000 naturally producing Snake
River fall Chinook adults was between 38-47% and 38-69% respectively (ICTRT 2006).

Of equal concern in the TRT gaps for listed Upper Columbia Spring Chinook. The TRT
estimated that the change in productivity projected required to achieve a 95% chance and a 99%
of meeting recovery goals of 2000 naturally producing Upper Columbia Spring Chinook adults -
was between 98-135% and 178-233% respectively (ICTRT 2006). Of even more concern are
the TRT estimated changes in productivity projected required to achieve a 95% chance and a
99% of mesting recovery goals of 3000 naturally producing Upper Columbia Steelhead adults

between 372-566% and 463-791% respectively (ICTRT 2006).

For Pacific lamprey, & special species of concem both in the States of Washington and
Oregon and already petitioned for listing under the ESA, abundance levels are at an all time low
in the historical record, basinwide. Only 35 and 21 adults passed Lower Granite Dam and Wells
Dam respectively in 2006. The peak mainstém migration for lamprey occurs in June and early
July. These are periods outside the DEIS consideration for flow augmentation. The DEIS fails to

consider the impact of water withdrawals on Pacific Lamprey.

Tt is important for Ecology to realize that the tribal recovery goals for sustainable,
harvestable populations significantly exceed those of NOAA Fisheries under the ESA (Nez Perce
etal. 1995). These include, among other things: 1) halting the declining trends in salmon,
sturgeon and lamprey populations upstream of Bonneville Dam within 7 years, 2) within 25
years increase total annual salmon returns to Bonneville Dam to 4 million in a mater that
provides for sustainable, patural production and tribal ceremonial, subsistence and commercial
harvests,

{ The CRWMP should analyze all options. including storage, in light of what is blologlcally best

for fish and for improving instream water.

With storage opportunities, it is imperative that Ecology consider and address the impacts
and benefits to fish populaﬂons and instream water uses. Building new in-channei dams, even
for storage purposes, raises a host of issues that ultimately could be detrimental to aquatic life.
Off-channel storage, during the time when mainstem water withdrawals are conducted to create
the storage, will impact anadromous fish flows during the period when fish are in the mainstem
and estuary, which is at all times during the year (Bottom et al. 2002). Listed Snake River fall
Chinook recently were discovered to have a “holdover,” or reservoir, juvenile life history so that
these fish do not leave the Columbia and Snake River until early spring. ESA-listed Snake River
and Upper Columbia and Lower Columbia juvenile steelhead often spend one to several years in
mainstem reservoirs. Adult steelhead are repeat spawners and need migration flows during the

early spring to successfully survive their mainstem migrations back to the ocean.

CRITFC CoMMENTS: CRWMP PROGRAMMATIC DEIS 10
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As CRITFC has repeatedly stated to Ecology, there is aniple existing storage inthe
Columbie River Basin (over 30 MAF). What is key that is not examined in the DEIS is
modifying current, overly conservative flood control management that flushes significant
portions of water in the winter from storage reservoirs. This eliminates the possibility of use of
this storage during the spring and summer months. Improvements to flood control and use of
storage are being examined in the BiOp Remand process. An addendum to the DEIS should be ,
established following the conclusions of the Remand process to incorporate flood control
mOdlﬁC&ﬂDﬂS

With respect to tributary flow enhancement, we support the efforts of the CTUIR in their
work to restore flows to the Walla Walla River and believe it will ultimately benefit fish in the
region. We encourage Ecology and the state of Washington to continue working closely with the
tribe to develop attainable options to further the project. Such an approach has been used to
| successfully restore anadromous fish populations in the Umatilla River.

The CSRIA-Proposed Voluntary Regional Agreemnent Needs Closer Evaluation.

The Voluntary Regional Agreement (VRA) program is a new idea in the world of water
law and needs further scrutiny. While it is generally useful to set up a “test case” (as it were) to
try out 2 new idea, we are not convinced that the VRA. proposed by the Columbia Snalce River
Tirigators Association (CSRIA) is appropriate at this time. We believe it is premature and needs
closer scrutiny, especially in light of the fact that the VRA will be used as a way for those with
“mteu'uptlble” rights subject to the Washington 1980 instream flow (the “fishes’ water right”) to
acquire rights that are not interruptible. The VRA. is comprised of a series of conservation
measures (through best management practices) that are supposed to result in real “wet” water to

[ supply to new (and uninterruptible) water rights. The logistics and legal ramifications of this
have not been adequately examined to assure that it is workable. Furthermore, there is nct -
enough review of its impacts to fish and instream flow. Instead the VRA is all about protecting
water users and creating more consumptive water rights, not about protecting aquatic beneficial
uses of the river, and certdinly not heeding the advice of the National Research Council to avoid
| withdrawing water during times of low flow.

Of significance, the CSRIA-Proposed VRA contemplates a water mitigation program
whereby members within the VRA “commit to pay $10 per acre-foot annually for the full
amount of water used under the permit in the previous year.” This “mitigation program” was
devised under a settlement agreement that Ecology entered into with the CSRIA. We do not
agree that this settlement agreement should be a part of this VRA. The mitigation program was
never publicly examined or commented upon, nor was it formally assessed by economists.

Becanse VRA mitigation option seemingly appeared out of nowhere and did not reflect

the real market value of water resources, the tribes and CRITFC contracted with Resource

Dimensions, LLP, to examine the program.

"
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‘We are attaching the report (as Attachment A), Gustanski, Julie Ann, PhD.; E. Ariel
Bergmann, PhD., Eva Gibson-Weaver, M.S., Economic Analysis of the Columbia River Basin
Water Mitigation Program (Draft Sept. 2006). We ask Ecology to consider the report as part of
its evaluation of the VRA. For purposes of the report, Resource Dimensions examined the
question: “Is the fee level proposed for new water diversions within the Columbia River basin
sufficient to assure that adequate mitigation funds will be available to protect instream
requirements during a dry year at any given point in the future?” The report looks as several
different alternative mitigation options, basing its analysis on the availability of replacernent
water, an important detail thet is often overlooked when devising the mitigation component of
these water rights permits. The report reflects that the proposed $10 per acre-foot does not
‘adequately meet the actual cost of providing the mitigation, especially when the mitigation is
needed for years of low flow.

The report acknowledges some other primary risks and uncertainties that Ecology rmust
address in public forum before it proceeds further with a mitigation proposal and a VRA. Some

| of the primary risks and uncertainties noted in the report are: the length of time that the

mitigation fund will need to accumulate enough money to purchase mitigation water; duration

-and intensity of future droughts; availability of wet water for acquisition; and management of the
fund. While the report does not fully answer these problems, it offers some options for Ecology,
the Tribes and other stakeholders to consider for future VRAs.

The DEIS notes that “implementation of some conservation projects [for the VRA] may
require additional environmental review.” Therefore we recommend that Ecology take the “No
Action Alternative” for this Action at this time and not process the VRA until the mitigation
option is reviewed and the plan is further considered.

_Early~ Action: Lake Roosevelt Drawdown.

As we stated in our comments on the CR Water Inventory Report, a foot and a half of
Lake Roosevelt will only provide about 130,000 acre feet of water. Current discussions in the
Remand Process are considering 4-8 feet of storage for Lake Roosevelt, and an additional 5 feet
of storage from Banks Lake for flow augmentation. The DEIS has failed to' examine these
additional storage volumes for anadromous fish flows. .

CRITFC'CoMMENTS: CRWMP PROGRAMMATIC DEIS 12
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SPECIFIC COMMENTS

i Summary § 8.3.1.6 (p. S-8).

Mitigation measures would be developed in coordination with state and federal fish and wildlife agencies,
the state Department of Archeology and Historic Preservation, and affected tribes.

In the past, Washington law has instructed Ecology to consult with “appropriate” tribes,
rather than “affected.” I's there a difference in apphcatlon here? Should the scope be broadened
" to “appropriate™?

[ Chap. 2,§2.2.8 (p. 2-18).

The DEIS contemplates defining certain terms found in the legislation, For the term: “No
‘Negative Impact,” the definition cannot simply state “same pool” or “same major reach” because
these definitions do not capture the reality of providing no negative impact. The definition must
be considered in light of benefits to salmon and other fish population. Meeting & no net negative
impact standard will not recover anadromous salmon populations, because they are at & baseline
that is already headed toward extinction. A no net negative impact standard will only at best,
retain the currently baseline, which is unacceptable to CRITFC and its member tribes.

[ Chap.2,§25.12

The DEIS claims that thére would not be a drawdown of Lake Roosevelt under the No
Action Alternative. This may be the case with respect to the CRWMP, but it'is not necessarily
the case under other processes such as ESA and the Clean Water Act. As stated elsewhere in
these comments, additional drawdowns of Lake Roosevelt are being contemplated as alternatives

| to increase listed salmon survival in the BiOp remand process in most water years. In addition,

thorough a collaborative process led by EPA which includes Ecology, the Burean of Reclamation
has finished a selective withdrawal modeling study to determine if Lake Roosevelt could be used
to reduce mainstem temperatures in the upper and mid-Columbia Rivers (BOR 2003) in order to
better meet Washington State water quality standards. It may be necessary to drawdown Lake
Roosevelt in order to meet temperature standards. A supplemental DEIS should describe these
differences and explore these related issues. ,

Chnp 3, § 3.6.1.4 (p. 3-44).
I71is reserved right will prevent any new, upstream consumptive diversion that would leave insufficient
Jlows in the river to maintain the fishery protected by the reservation. As such, this reservation could be a
significant constraint on new diversions upsiream of the Hanford Reach.

It is true that the 2000 federal designation of this site created federal water rights for the
Reach, but the DEJS failed to also note that the Reach ~ the last free-flowing stretch of the-
Columbia River, is the spawning, incubation and rearing grounds for Hanford fall Chinook — the
primary fish stock harvested by the Columbia River treaty tribes to fulfill their treaty rights.

herefore, it is likely that there are significant tribal treaty instream water rights to the Reach that

CRITFC CommeNTs: CRWMP PROGRAMMATIC DEIS 13
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are priority date of time immemorial. From a harvest perspective; the Hanford Brights are also
an important stock coastwide from Alaska to Oregon. Flow fluctuations impact this stock, as
will millions of juveniles estimated ta be lost from these fluctuations and spawning habitat also
reduced (Anglin et al. 2006). Reductions in flows during from October to May during the
spawning, incubation and rearing life histories of this stock would likely impact productivity.
The DEIS describes the Hanford fall Chinook and sturgeon stocks as “healthy” but fails
to provide any information or justification for this term. Actually, Hanford fail Chinook
abundance has been in decline since the 2001 drought, when millions of juveniles were estimated
to be lost due to flow fluctuation aggravating already low flows which were further reduced by
Ecology’s decision not to interrupt irrigation flows (Anglin et al. 2006). Hanford Reach sturgeon
bave failed to provide consistent recruitment because of the lack of high flows and are in a state
of decline, as with other sturgeon stocks in the basin, particularly those located abave McNary
Dam.: Only 1 population of sturgeon of 25 basin populations is considered to be stablé and

abundant (Miller 1995 in Parsley and Kappenman 2000). .-
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Executive Summary:

The hypothesis that a portion of the mortality that occurs in the estuary and ocean

life stage is due to cumulative impacts of the Federal Columbia River Power System

(FCRPS) is exaniined and the rationale described. Multiple analytical approaches
are presented addressing this delayed or latent mortality for Snake River
spring/summer Chinook. Water travel time and ocean/climatic conditions are
considered in describing the variation in survival rates, In all results water travel
time proved to be a significant factor in explaining the variation in survival. The
FCRPS has delayed migration of in-river fish; with later arriving components of the
population exhibiting lower SARs, The resalts of these multiple analyses provide

pelling evid that passage through the FCRPS strongly influences levels of
dela}red mortality of in-river m:gmnts for these popniahous.

* The paper izes the hypothesis of delay ﬂmwbmmwmluﬁvemdme}opmm
and operation of the FCRPS, the mechanisms and the lines of evidence for this hypothesis,
and variants of this main hypothesis.

*  Past nnalyses are updated and expanded addressing upriver and downriver population
pomparisons and the development and-operation of the FCRPS as a key factor in delayed
mortality of Snake River spring/summer Chinook.

*  New analyses are presented on survival of Snake River stocks alone that do not rely on
upriver and downriver population comparisons.

*  The analysis of Snake River populations alone included climatic variables, and water
travel time relative to spawner-recruit residuals, smolt-to-adult return rates (SARs) and
survival doring the first year of ocean residence, Water travel time increased as the FCRPS
was developed, and populations experienced a wide range of ocean/climetic conditions

" during the study period.

+ Evaluation of the spawner-recruit residuals, SARs and early ocean survival showed that
survival was related to water travel time, providing supporting evidence that there isa
significant component of the survivel during early ocean residence that is accounted for by
delayed mortality, and related to construction and operation of the FCRFS, These analyses
compliment the results from the upriver/downriver population performance model and did not

, rely on an assumption that downriver populations can serve as Is for Snake River
populations. =

»  There is & delayed mortality component to survival during early ocean residence that is
related to construction and operation of the FCRPS; however survivel rates are also strongly
related to the PDO and upwelling indices (measures of oceanic climatic conditions). The
magnitude of defayed mortality may be modified by ocean conditions.

» Additional support for delayed mortality associated with passage through the FCRPS is
provided by within-season patterns of SARs for in-river migrants, SARs of bypassed vs. trus
in-river migrants, and the relatively higher SARs of John Day wild Chinook when they
experience the same arrival timing at Bonneville Dam as Snake River wild Chinoolk.

* Some delayed mortality of transported fish is well established by D-values less than 1.0,
indicating ocean survival of transported smolts is less than that of in-river fish, which also
experience delayed mortality.
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L Intruducﬂon
The Federal Columbia River Power System (F CRPS) Biological Opinion Remand -
Policy Work Group (PWG) provided direction in early May 2006 to the Framework
Group participants to clarify issues related to delayed hydrosystem mortality for in-
river migrants of Snake River spring/summer Chinook salmon. The PWG dircoted the
Framework Group participants to develop clear statements of the differing hypotheses
related to delayed mortality, and provide supporting rationale and evidence by May 31.
Due to the short time-frame for this assignment, the draft d t has nc-ot recei
complete agency or Framework émup review.

This technical draft document describes one hypothesis impl 1in the F k
- process that indicates substantial delayed (latent) mortality of juvenile salmon in the
estuary or early ocean as & consequence of the hydrosystem experience. We also
explored a variation on this hypothesis that delayed hydrosystem mortality may be
influenced by ocean and climatic conditions. The rationale for the delayed mortality
Hypothesis is briefly described, and evidence from o number of existing and new

analyses is presented.

) 0. Definition and Background for delayed mortality of Columbia River salmon

Development of the FCRPS from ‘1968 through 1975 resulted in a doubling of the
number of dams, from four to eight, through which Snake River salmon migrate. This .
development was accompanied by severe dec]j:nas in all Snake River anadromous
salmon and their listing under the Endangered Species Act (ESA) m 1992,

Akey mmﬁﬂng uncertainty for evaluating recovery options for upper basin salmon

_ populations relates to the source of mortality that fish experience while in the.estuary
and early ocean. Sources of estuary and early ocean mortality include not only )
elements of the natural ocean environment, but also delayed effects of earlierlife-stage
experiences. One hypothesis for this delayed (or latent) mortality is that although this
mortality occurs in the estuary and early ocean, it may be related to a fish's earlier
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experience through the hydrosystem. Because this mortality may be caused by the
cumulative impacts of the hydrosystem during downstream migration as juveniles, a
portion of the mortality that occurs in this life stage is called delayed mortality. In the
case of Snake River salmon, fish may die in the estuary or ocean after exiting the

y hydmsg:fstem,- but as 2 result of the cumulative impacts from negotiating up to eight

* ydroelectric dams. Hereafter, in order to synthesize the terminology and emphasize its
anthropogenic source, we refer to this type of mortality as delayed hydrosystem
mortality. Jdentifying the magnitude of delayed hydrosystem mortality of Snake River
salmon populations is crucial to estimate the distribution of mortality among the Hs and
the predicted the outcome of recovery scenarios. The relative utility of different
recovery actions for Snake River stream-type Chinock salmon hinges in part on

* whether post-Bonneville smolt-to-adult survival rate is influenced by hydrosystem
experience during seaward migration. Previous analytical assessments (2000 BiOp,
Peters and Marmorek 2001; Karieva et al. 2000; Wilson 2003) evaluated management
options for halting the decline of these populations. Investigators found that model
results of management actions are sensitive to assumptions about the degree to which
mortality that takes place in the estuary and acean is related to earlier hydrosystem
experience during downstream m[,grahun_

To standardize the discussion, we introduce the following notation (Figure 1) in use by
the COMPASS modeling group. First, we designate survival terms using S and
mortality terms using L =1 ~. Terms for in-river migrants are denoted by the
subscript [ and terms for transported fish by the subscript 7. We partition survival and
mortality into the following life stages: downstream migration through the hydropower
system (subscript ds), estuary/ocean (subscript e/0), and upstream migration through

- the hydropower system (sull}script us). We further partition the estuary/ocean stage to
reflect mortality that would occur independent of the hydropower system (1-S.), and
hydropower system-related delayed (Jatent) mortality (L), which applies to both
transported fish and in-river migrants. This partiioning of estuary/ocean survivel
reflects an assumption that for in-river fish, delayed mortality is essentially entirely
expressed in the estuary/ocean stage. In previous studies, latent mortality (L) was
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termed delayed hydrosystem mortality and denoted as 1-An (Peters and Marmorek
2001). We use this earlier terminology when discussing updated estimates of delayed
mortality.

Hatcheries and Tributary habitat

Freshwater

- Smolts-per-
s i & wer
Eoo UpperDam = T""7, ——

) | . Direct
- survival
2" through
Dams S, ;. z s 5

" Mainstem
Direct

— sutvival =" Hydro

Direct adult
survival e Y]
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Figure 1. Survival and mortality terms used by the COMPASS work group for migration through
the hydrosystem, and estuary/ocean survival partitioned into natural survival and hydrosystem

. kbmtmmlnyﬂ.)mmpum Snndvn!(&'_]and rtality (L) affecting Snake River anad
in-river (d

iz g 1 by subscript J) at various I‘Ihstngu. The life stages are
d igration through the hydropower system (ds), estuary/ocean (2/5), and upstream
th h the hydrop: system (us). The estunry/ocean survival is partitioned into

our\rlwl that would oceur [n the absence of the hydropower system (3,4 and latent mortality

d with the p through the hyd system (Lj). T 3 fish (d d by
2 subs:ripﬂ)nruff:mﬂbythesnmewrﬁmnndmmw and are rep ted by
changing the subscript I to T. In previous lit L1,
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II. Rationale for delayed ml;rwlity and mechanisms:

Because, by definition, delayed mortality is expressed after fish pass through the
hydrosystem, it is impossible to. directly. Delayed mortality associated with
the FCRPS might result from changes in migration timing; injuries or stress incurred
during migration through juvenile bypass systems, turbines, or spill at dams that does
not canse direct mortality; disease transmission or stress resulting from the artificial
concentration of fish in bypass systems or barges (Williams 2001, Williams et al. 2005,
Budy et al. 2002; Schreck et al. 2006); depletion of energy reserves from prolonged

. migration (Congleton et al. 2004); altered conditions in the estuary and plume as &

result of FCRPS construction or operation; or disrupted homing mechanisms.

_ Nevertheless, changes in the hydrosystem over time were concurrent with changes in

- ocean conditions, hatchery smolt releases, and etc., making direct inference about -
relative influence of different factors in elevating mortality difficult. However, a
number of reviews have found evidence in various forms linking the' delayed mortality
to the construcnum and opemuon of the FCRPS (Budy et al. 2002; Marmorek et al.
2004),

8. Stress and injury at the dams: Problems associated with collection and
mechanical bypass systems at the dams include: 1) delay of fish in the forebay;
2) a large pressure change experienced by fish going through the collection and
bypass system; 3) mechanical injury during collection and bypass; and 4)
concentration of fish at the bypass outflow where predators tend to congregate.
Fish that pass via turbines are also delayed in forebays and are exposed to
similar extreme pressure changes and mechanical injuries while going through
the turbines (Long et al. 1968; Mathur et al. 1996; Navarro et al. 1996; Ferguson
etal. 2006; see review by Bickford and Skalski 2000).

b. Stress and delayed mortality: Tn addition to the stress smolts experience t the
dam, the reservoirs behind the dams may also create stressful conditions. Water
velocity has been greatly reduced as a result of the dams, and thus the time and
energy expended to get through the reservoirs has increased over that
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experienced in the free flowing conditions for which these fish evolved
(Williams and Mathews 1995). The concept of increased vulnerability to
predators as a result of acute or chronic stress is ubiquitous in ecalogy (see
Budy etal. 2002). ° '

¢. Delayed mortality and arrival timing to the estuary: During their seaward

migration smolts are undergoing physiological chaugns in order to make the
transition to sal The ing 1 fresh resid time may result in
premature physiological changes for saltwater that are not optimally suited for
the freshwater environment. Also, the délay in reaching the estuary may result
in arriving during a period of suboptimal conditions for survival. The
combination of disrupting the timing of physiological readiness and arrival to

| theestary during suboptimal conditions could cause increases in delayed
mortality levels. The decrease in water velocity has also resulted in an increase
in the residence time of the water, stressing fish energetically and allowing
water temperatures to increase to higher than optimal levels for these cool water
species (Raymond 1979; Budy et al. 2002; Congelton et al. 2004).

IV. Hypothesis: Passage of d migrating juvenile fish through and around the
FCRPS causes delayed mortality to salmon populations that muy ot be expressed
until theestuary and ocean life-stage,

a. Evidence
Delta model results from updated spawner-recruit (SR) analysis indicates that
differential mortality between upriver and downriver populations increased during
development of the FCRPS and remained high after completion of the FCRPS
(Deriso et al. 2001; Marmorek et al. 2004; Schaller and Petrosky in review). In
addition, delayed mortality estimates (using the methods of Peters and Marmorek
2001) also increased during development of the FCRPS and remained high after
completion of the FCRPS.
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mortality rate between Snake River and downriver (John Day River)
population groups, accounting for common ocean climatic influence on both

‘roups. Retrospective life-cycle analysis provided evidence of increases in
mortality in Snake River spring/summer Chinoolk coincident.with the
development of the FCRPS (Schaller et al. 1999; Deciso et al. 2001; -
Marmorek et al, 2004; Schaller and Petrosky in review). The declines in
survival rate of Snake River stocks were considerably sharper than those of
downriver stocks over the same time period. Further, most Snake River
survival rate declines were in the smolt-to-adult life stage, rather than the
spawner-to-smolt stage (Petrosky et al. 2001). Differential mortality

(1), using model 1 from Deriso et al. (2001), has averaged about 1.47 since
hydrosystem completion (Fig. 2). An alternative SR method compares Ricker ,
residuals from Snake River and downriver stocks, which results-in differential
mortality estimates of about 1.15 (Fig. 3; Schaller et al. 1999; Schaller and
Petrosky in review). Thus, life cycle survival rates (¢*) of Snake River
population averaged only Y% to 1/3 those of downriver populations since

FCRPS completion.

PIT-tagged fish provide an independent measure of survival rates from smolt

' . to adult stage, which incorporates variation in hydrosystem experiences and

environmental conditions in the estuary and (early) ocean. Spatial and
temporal contrasts of survival rates from different life stages (adult-to-adult,
adult-to-smolt, and smolt-to-adul) provide valuable information to.diagnose
where mortality rates have increased in the salmon life-cycle, and allow
indirect inferences about altemative causes, The Comparative Survival Study
(CSS; Berggren at al. 2005) started a consistent time series of PIT-tag SARs
for Soake River and downriver wild spring/summer Chinook (Jobn Day
River) beginning in smolt year 2000. SAR estimates of d.i.t'i‘ereu?ia] mortality
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generally agree with those from spawner and recruit information (Fig. 2, 3),
and indicate Snake River stocks survived 1/3 as well as downriver stocks
during smolt years 2000-2002 (Berggren et al. 2005). The close
correspondence of the SAR and SResnmm:s of diﬁfmntial-momiity
provides additional evidence that the relative survival difference accurred
during the smolt- to-adult Jife stage. Lastly, this SAR a.n.alyﬁs of differential
mortality peavides a measare that is indepéadent af . estimated from SR
data.

50

3.0

0

1.0

oo T
T o7 g
15ra 19875 1980 b

sl T
1985 1990 1995 2000 2005

Migration year

Figure 2. Differential mortality estimates (rau) from the Deriso et al. (2001) model updated through
smolt year 2000 (Marmorek et al. 2004; Schaller and Petrosky fn review) compared to estimates
based on SARs of wild Snake River and John Day River spring/summer Chinook (-la(SAR ratio)),
smplt years 2000-2002 (Berggren et al. 2005),
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Figure 3. Deviations of In[(ochserved R/S)(predicted R/S)] from ANCOVA fit to the pre-1970 period
(SRI-1) for the (a) Snake, and (b) downriver regions, brood years 1952-1998 (Schaller and Petrosky
i review). Average SRI-1 values represented by solid line.
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ating delayed mortalit Thamagmmdsofdelayedmurtahty is
as‘nmatr.dby partitioning direct juvenile passage survival and the differential
delayed transportation mortahty‘fnch\:r, D, from the estimated total mmmllty
(m) of the Snake River populations (Peters and Marmorek 200'1; see Fig, 1).
Total mortality (m) is estimated by spawner-recruit methods described in
Deriso et al. (2001; model 1). Tagging studies (Williams et al. 2005;
Berggren et al. 2005, Zabel et al. 2006) and retrospective juvenile passage
modeling (Petérs and Marmorek 2001) can be used to generate historical
estimates of the juvenile passage survival, direct hydrosystem mortality (M)
and D. ’

Delayed mortality is estimated as 1-An (lambda_n" in Table 1; Peters and
Marmorek 2001). Estimates of delayed mortality averaged 0.59 for smolt
migration years 1977-1993 (Peters and Marmorek 2001; Fig. 4), using passage
model in-river survival estimates and an average D =0.53 (Table 1). Updated
estimates of delayed mortality, using PIT-tag estimates of in-river survival
and D, averaged 0.67 for smolt years 1994-2000 (Marmorek et al.2004,
Sohaller and Petrosky in review; Fig. 4).

1D - Delayed Hydrosystem Mortality Hypothest 11




1.00 1 I ’ === 1077-1983
0.80 ' J
0804
040 1

0.20 4

Delayed mortality ci’In-rhrerﬂah

1675 1880 1985 1990 1985 2000
Wigration year

Figure 4. Delayed mwortality estimates for smolt migration years 1977-2000 (Schaller and Petrosky
int review). -

Table 1. Estimates of instanteneous mortality rates, and survival rates attributed to delayed
hydrosystem mortality for Snake River spring/summer Chinook, post FCRPS completion.
Estimated parameters from Peters and M k (2001), updated through brood year 1998
(Marmorek et al. 2004). Differential mortality estimates for 1999 from SARs of Snake River and
John Dey River spring Chinook (Berggren et al. 2005). Estimates of D before brood year 1992 -
sampled from 1993-2003 distribution (Berggzren et al. 2005), except brood year 1999 value of D
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v (2001 smolt year) applied to other low flow years (brood year 1975).
Broodysar M . PR D m Dellam Sem Lambdan Deslfa Mu
- 1678 1.252 D.654 220 aiTe 1624 0148 o.a7 -0.188
1678 0,632 0.800 0.48 137 0.685 0.488 084 1137 1091
1877 0614 0.838 047 1.080 0.548 o0.580 1.00 -1.048 o
1978 o427 0.83% 047 2104 1678 o1e7 037 -0.341 1788
1670 0.511 0.838 047 1169 0858 0518 100 -07Z 0.853
1880 o518 0732 048 o.rer 0160 0,880 100 -0.900 0451
1Bei 0,738 0703 049 0.588 -0,188 4.000 1.00 0523 | 0264
i 1082 0542 0.748 048 1.265 o4 D485 0.79 0151 0.850
1863 0.458 o.gz2 048 1.z20 0754 o470 080 0,800 0,805
1984 0.444 0.680 (21 157 1.083 0336 082 0957 1211
1885 - D482 0.658 048 2428 14633 0148 028 0,027 2100
1886 0470 0.669 048 1278 o.ear 0446 0.80 -0.573 oss1
TB6T 0437 0.882 048 2108 1809 0.200 037 0842 1.760
1888 o430 0.857 Q.48 1.883 1483 0231 0,46 -0.105 1577
1868 0.asa o842 0.8 2774 1838 0,144 029 o0.008 1.858
1860 o322 0878 0.48 4072 avs0 0.024 .05 2337 4756
1EE1 0320 0.6843 0.48 1788 1430 o0.237 047  -l8e2 1443
1882 o210 0873 032 1625 1716 0.180 053 o128 1600
1083 o458 0238 0.40 1775 1618 o0.1e8 048 -0.186 1480
1064 0160 0674 0.B8 1244 1083 0.345 039 -0.733 o028
1965 o498 0,682 0.3 2450 225 0.905 o0z2 0581 2134
1858 o47e. | 0.BE2 054 221 2032 .03 o022 [0 ] 1.884
== 1687 o421 0512 074 1.655 1433 0238 031 0.585 1230
{ 1688 0218 0.858 038 1,808 1.580 0204 0.45 1028 1482
=] 0.027 . 0880 220 047 a8 0388 odE . 0.768
i 0.4 gegmean lambda n (BY78-98)
* M = direct mortaiity of Snake stocks
¥ mortaity
=m-M
Sem = mep(-Delta_m})
Lambda_n = Semi[DFLi1-PY
Lambda_n Is sunvival rate atibuled to
delayad hydrosystern martally of in-fiver
migranis
Dulayed mortality = 1 - Lambda_n
D olay ty smolls
Pht of b Dam
Dealla year s patierns between Snake
. M | di L batwean ]
Average Mu = 1.47, Le,, Snake River
surviived 23% as well as
dowreiver populstions.
M, m, Della and Mu are dafined in Derdso et al. (2001)
Deita_m, D, PB and Lambda_n aro dafined In Petars and (2001)
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iif. ngm' on year effect. In the Delta model, ddferenhsl mortality is estimated
with en dssumption of a common climatic influence on the different
population groups (Deriso et al. 2001); the best fit empirical models included
an estimate of a common year effect (). The estnmamd common year effect
ranged from -1.89 to 1.49 for smolt years 1954-2000 (Fig. 5; Marmorek et al.
2004; Schaller and Petrosky in review). This range of mortality equates to
relative annual changes (%) from 15% to 444% of the long-term average
survival rate. g

The relevance of upriver/downriver population comparisons to infer common
climatic influerices and to estimate hydrosystem ﬁnpanlx. including delayed
mortality, was questioned by Zabel arid Williams (2000), Levin and Tolimieri
.(2001) and Williams et al.-(2005). A primary criticism was that the two stock
complexes may have considerable genetic differences and would not respond
identically to estuary and ocean conditions. Arguments in support of such a
framework appeared in Schaller et al. (1999, 2000), Marmorek et al. 1998,
Deriso et al. (2001) and Schaller and Petrosky in review. These papers
stressed that the stock differences would need to explain the systematic
change in relative stock performance coincident with, but unrelated to, the
development and operation of the hydrosystem.

The common year effect, §, appearstobe a reasonable description of co-
variation between upriver and downriver stream-type Chinook salmon in the
Columbia River. Snake River and John Day River stream-type Chinook have
similar smolt migration timing and share common estuary conditions (Schaller
et al. 1999; Berggren et al. 2005). Elsewhere, co-variation in survival rates
within and between species has been described at regional scales up to 500 km
from the point of ocean entry (e.g., Pyper et al. 2005). The variation in § and
SR residuals for the downriver stream-type Chinook populations fell within a
range similar to that observed for pink, chum, sockeye and coho salmon from
other regions, and Columbia River ocean-type Chinook (Fig. 62,b; Schaller

| Document - Delayed Hydrosystem Mortality Hypothesis .14
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and Petrosky in review). In contrast, the variance in Snake River SR residuals
significantly exceeded that in 36 out of 40 other salmon population gmupa ’
(Fig. 6¢). This larger variation in Snake River SR residuals relativé to other °
salmon population groups is consistent with the Schaller et al. (1999) and
Deriso et al. (2001) hypotheses of large mortality impacts due to hydrosystem
development and operation, which is in addition to environmental variation
(captured by the common year qﬁ“wt).

Migration year

Figure 5. Common year effect estimates from the Deriso et al. (2001) model updated through smolt

year 2000 (Marmorek et al. 2004; Bergzren et al. 2005).

Draft Technical Document - Delayed Hydrosystem Mortality Hypathesis ) 15
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. Figure 6. Distribution of & (), SR residuals for John Day River papulations (b) and SR residuals for

Snake River populations (c) of stream-type Chinook compared with SR residuals for other salmon
population groups (Schaller nnd Petrosky in review). k -
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iv. Analyses excluding downriver stocks, The preceding delayed mortality -
analyses relied on upriver/downriver population performance to determine
ammual mortality differences between population groups, and then partitioned
this annual mn:'tality by the measured (or model estimated) direct passage
mortality and D. ' ‘

Other analytical methods, which rely enly on the Spake River population
response, also point to large mortality impacts from the FCRPS in the SAR
Jife-stage. First, Wilson’s (2003) matrix modeling enalysis also conoluded that
& sharp detline in estuarine and ocean survival, associated with dam
construction and operation, was the primary reason for the popu!aﬁo:}
declines, We explored alternative approaches, using just the Snake River
populations, including multiple regression of the SR residuals (Schallér et al.
1999; Schaller and Petrosky in review), the SARs and the 1% year ocean

- survival (s3 - Zabel et al. 2006) against environmental conditions experienced
during the s_molt migration and in the ocean (P_cu'osky and Schaller in prep.).

Linear multiple regression was used to relate SR residuals (s_n index of
survival) for Snake River spring/summer Chinook populations (Schaller et al.
1999; Schaller and Petrosky in review) to water travel time (WTT) during the
smolt migration and ocean climatic variables experienced during the first year
atsea. WTT is 2 measure of the average number of days for water particles to
travel from the confluence of Clearwater and Snake Rivers to Bonneville Dam
(April 15-May 31 flow). Ocean climatic variables investigated included:
Pacific Decadal Oscillation I}ldax (PDO), Sea Surface Temperatures (38T)
and wind induced coastal upwelling index (Mantua et al. 1997, Pacific
Fisheries Environmental Laboratory 2006). WTT increased substantially as
the number of dams increased, and varied as a function of flow (Fig. 7). WIT
was about 2 days during pristine conditions ami.inmaserl to an average 19
days (range 1040 days) with 8 dams. WTT was a significant independent
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variable in the top regression models (Table 2), suggesting some of the life

“eyole survival variation was associated with the juvenile migration conditions.

The best 3 variable model included WTT, April Upwelling and September
PDO. The expeoted response for (R/S) to changes in WTT (holding ocean

climatic variables constant) is shown in Fig. 8. For average climate conditions |

the expected In(R/S) residual was 0 at 2.8 days WTT, decreasing to -1.79 at
19 days WTT. In other words, with increased WTT survival (recruits/spawner
residuals) would décrease to 17% (¢”-™) of survival expected under historic
WTT conditions, For the good and poor climate conditions considered here
(Sep PDO -1 or +1, April Upwelling +40 or -40), the expected
recruits/spawner was 2 fold higher or lower, respectively (Fig. 8). The
incresse in instantaneous mortality after FCRPS completion predicted by the
WTT regression (1.79) corresponded closely with the Delta model estimates
of annual insiantaneous mortality (average m = 1.75; Table 1). In other
waords, both methods (upstream/downstream comparison and Snake River
population performance only) estimate that, on average, current survival has
decreased to 17% of the average historic level.

Draft T
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Water Travel Time (days)

1929 1939 1949 1959 . 1969 1979 1889 1899

Figure 7. Water Travel Time (doys for water particles to travel from the confluence of Clearwater
and Snake Rivers to Bonneville Dam), 1929-2001. FCRPS dams were constructed in 1938 (BON),
1953 (MCN), 1957 (TDD), IHR (1961), JDA. (1968), 1969 (LMN), 1970 (LGS), and 1975 (LGR).

25 average ocean (PO = Upwell =0)
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Figure 8. E d cliange in Recruit/Sp vs, Water Travel Time (WTT) for average ocean

conditions (Sep PDO = 0; April Upwelling = 0), good ecean conditions (Sep PDO =-1; April
Upwelling = 40), and poor ocean conditions (Sep PDO =1, April Upwelling = -40). Blstnrrl: WIT
was 2 days, recent average (range) with § dnms is 19 days (10-40 days).
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Table 2. Regression model results (selected) for SR residuals of Snake Ri;'er

spring/summer Chinook versus environmental variables, Water Travel Time (days),

PDO, Upwelling and Sea Surface Temperature (selected months), smolt migration years

1954-2000. "

Hmh;r Adjusted

inmodel R . R Al Bic Variables in model . Commants
: WTT, May PDO, AnPDO, AprUP, /

0733 D780 3746 3037 OctUP, MarPDO, AugPDO,SepPDO  highest Rug

© 8
4 0721 D745 3862 3548 WIT, AprUR, OclUP, SepFDO best AIC, BIC
3 0895 0716 -353 3337 WIT, AprUP, SepPDO best 3 vasiebla model
3 0688 0708 -3439 -3256 WIT, ApiUP, AugPDO
3 0588 0708  -3432 3250 WIT, OctUF, SepPbO
3 0587 0707 3410 3232 WIT, OclUP, AugFDO
2 0588  DBs2 3230  -30.84 WIT,AugPOO best 2 variabie mode!
1 0540 0550 1792 767 WIT ]
3 0524 0SS5 1444 1558 WTT, MarSST, MarPDOD lowest Ry including WTT
4 0486 0511 789 -10.62 MayPDO, nPDO, OciUP, AugUP  highest R exchuding WTT

Paramelsr estimates SR residuals = WTT, AprUP, OciUP, SepPDO
Varisble Estmate Pra[f
Intercapt  0.0B00 07809
wiT 00a74  <0.0001
AprP 00105 0.0183
OcilP 0011 00311
SepPDO  -03147  0.0018

+  Parameler esBmates SR residuals = WTT, AprUP, SepPDO

Draft Technical Decument - Delayed Hydrosystem Mortality Hypothesis . 20

Linear multiple regression was also used to relate SARs for Snake River
spring/summer Chinook populations to water travel time and the above
ocean climatic variables (PDO, SST, upwelling index). SARs were
transformed into mortality rates (-In(SAR)) for the analysis. Two time
series of SAR estimates wers investigated, one using the estimates
reported in Zabel et al. (2006) for all years (SARnmfs), and the other
using the same estimates for the Ea.ﬂyyeara anﬂPITtagestimartes.
(Berggren et al. 2005) for smolt years 1994-2001 (SARpit). Smolt years
1985-1991 were excluded from the SAR analyses because no estimates of
wild smolts were available (Petrosky et al. 2001). WTT was a significant
independent variable in the best fit regression models for both data series
(Tables 3 and 4), suggesting ocean survival was also influenced by the
juvenile migration conditions. The expected response of SARpit to
changes in WTT (holding ocean climatic variables constant) is shown in
Fig. 9. The regression suggests that at current average WTT (19 days),
SARpit survival rate would decline to 35% of the value predicted from

' histc_urlc WTT (2 days). i
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Figure 9. Expected SAR vs. Water Travel Time (WTT) for average ocean conditions (Sep PDO = 0;
Oct Upwelling = 0), good ecean conditions ((Sep PDO =-1; Oct Upwelling = -50), and poor ccean
conditions (Sep PDO =1, Oct Upwelling =25). Historic WTT was 2 days, recent average (range)
with 8 dams is 19 days (10-40 days).
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Teble 3. Regression model results for SARs of Snake River spring/summer Chinook
versus environmental variables, Water Trave] Time (days), PDO, Upwelling and Sea
Surface Temperature (selected months), smolt migration years 1966-1984, 1992-2001.
SARSs (SARnmfs) are from Zabel et al. (2006) based on run reconstruction from Williams
etal. (2005).

Number Adjusted
Inmodel R Lo alc Blc Varlables In model Comments
WTT, SepPDO, OclUP, AugBST,
] 0706 0765  -3%.41  -3348 AprUP highest R4, best AIC
4 0680 0723 G723 3367 WTT,SepPDO, AupSST, AprUP  best model from BIC
3 0833 0670  -33.85 -3201 WTT, SepPDO, AugSST beet 3 variable model
4 0677. 0633 2859 2780 MayFDO, SepPDO, OolUP, AugSST  highest Ry excluding WTT
2 0514 0S4T 2800 -2581 WTT, SepPDO best 2 variatie model |

Paremeter estmates Jn(SARnmIS) = WTT, SepPDO, OclUP, AugSST, AprUP
Voriple  Estimate :

Pr=f]
Intercapt 73010 <0.0001
WIT 00528 00003
BepPDO 05138 <0000 |
Ol 00088  0.0823

AugSST  -02367 00089
AprUP -0.0078  0.0654
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Table 4. Regression model results for SARs of Snake River spring/summer Chinook
versus environmental variables, Water Travel Time (days), PDO, Upwelling and Sea
Surface Temperature (selected months), smolt migration years 1966-1984, 1992-2001.
SARs (SARpit) through 1993 are from Zabel et al. 2006; BARs for 1994-2001 are from

PIT tag estimates (Betggren et al. 2005).
Numbar Adjusted

inmodel  R? R AIC BIC Variabios iy model Comments
3 WTT, SepPDO, DclUP, ApEST,
8 0630 0752  -3844 3184 AugSST, ApUP highest R,y
3 WTT, SepPDO, OctPDO, AugSST, )
5 0.688 0740  -3000  -3374 ApUP best model from AIC
4 0685 0708 3755  -3410 WTT, SepPDO, OciUP, AigSST  bestmodel frem BIC
3 0616 0855  -3432 3255 WIT, SepPDO, OcilP best 3 veddabis mode!
4 0538 0580 2749 2724 MayPDO, SepPOO, OclUP, AugSST highest R'yq exciuding WTT
2 0516 0548 291 2761 WIT, SepPDO best 2 varizbis mode!
Parameter pstimates n(SARE) = WTT, SapP00, OctUP, AUgSST, AprilP
Varlpbia  Estimate Pr>[I] :
Inlercept 48836 0.0342
WIT 0pss2  0.0002
SepPDO 04452 0.0005
- ocbiP 00112 00318
ApcSST 01588 02853
AUgSST <0708 00584
ApiUP . 00058  0.1807
Parameler estimates -In(SARpIY) = WTT, SepPDO, OctUP
Varlable Estimals Pr=[]
intarcept 38311 <0.0001
wiT 00617 00002
SepPDO 04434 0.0002
adlur 00151 .0.0073
Draft Technical D - Delayed Hydrosystem Mortality Hypott
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The time series of 1% year ocean survival (3" year survival, s3) was
estimated by methods similar to Zabel et al. (2006) from SARs of
aggregate Snake River spring/summer Chinook for smolt years 1966-
2001. Smolt years 1985-1991 were excluded from the s3 analyses'
because no estimates of wild smolts were available (Petrosky et al. 2001).
Estimates of s3 were decived.by partitioning the SARs for each smolt
migration year by estimates of direct passage survival and D, assuming the
survival during the 2™ and 3™ ocean years is fixed at 0.8 (Zahel et al.
2006). This approach contains any latent or delayed hydrosystem
mortality in the 53 estimate, rather than attempting to-estimate the
magnitude of delayed mortality as described above for the Pefers and:
Marmorek (2001) method.

Linear multiple regression was used to relate s3 to water travel time
(WTT), and several ocean climatic variables (PDO, SST, upwelling
index). First year ocean survival was transformed to a mortality rate (-
In(s3)) for the analysis. WTT was a significant independent variable in
the top s3 regression models (Table 5), suggesting some of the 1* year

. ocean survival was associated with the juvenile migration conditions. The
] simplest best fit model (best BIC score) selected the independent variables

WTT, September PDO, and April Upwelling.

The expected response of s3 to changes in WTT (holding ocean climatic
variables constant) is shown in Fig. 10. Under average ocean conditions
(Sep PDO =0, April Upwelling = 0), predicted s3 was 20.5% at 2 days
WTT and 4.1% at 19 days WTT. Under good ocean conditions (assumed
Sep PDO = -1, April Upwelling = 40), predicted s3 was 55.7% at 2 days
WTT and 11.1% at 19 days WTT. Under poor ocean conditions (assumed

In, 2

iz lyses using ptions to g
primary varigbles with similar coefficients.

wild smolts for 1985-1991 resulted in the same
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Sep PDO = 1, April Upwelling = -40), predicted s3 was 7.6% at2 days
WTT and 1.5% at 19 days WTT.

The level of mortality for Snake River spring/summer Chinock
_populations, during their 1* year of ocean fesidence that can be attributed
o the FCRPS configuration and operation is characterized by the s3
response to the change in WTT from average historic levels (2 days) to
average present levels (19 days). Thus, under the current FCRPS

configuration, 1* year ocean survival was expected to average only 20% I

of historic based on WTT change (2 to 19 days). The magnitude of
delayed hydrosystem impact suggested by the 3 regression analysis is
consistent with, and slightly greater than, the delayed mortality estimates
(Table 1;"An = 0.33) derived using upriver and dowmriver population
p:;.rﬁxmauce.
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Figure 10, Expected 1% year ocean survival (3) vs. Water Travel Time (WIT) for average ocean *

conditions (Sep PDO = 0; April Upwelling = 0), good acean conditions ((Sep PDO =-1; April
Upwelling = 40), and poor gcean conditions (Sep PDO =1, April Upwelling =-40). Historie WTT
was 2 days, avernge (range) with 8 dams is 19 days (10-40 days). 8T
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Table 5. Regression model results for 1% year ocean survival (s3) of Snake River
spring/summer Chinook versus environmental variables, Water Travel Time (days),
PDO, Upwelling and Sea Surface Temperature (selected months), smolt migration years’

1966-1984, 1992-2001.
Mumber Adjusted §
inmodel R L AIC BIC Varlables in modal Comments
4 0728 0785 3389 -20.08 WTT, MayPDO, SepPDO, AprUP highesl R'uq best AIC
WTT, MayPDO, SepPDO, AugSST, .
5 0725 0774 3108 2865
3 0712 0743 3138 -29.82 WIT, SepPOO, AprlP best 3 verlable model, best BIC
3 0705 0737  -3264 2031 WTT, MayPDO, AprlP ;
2 0855 088D 2000 2721 WIT, AprUP bost 2 varjakis model
4 0420 0503 1223 1430 MeyPDO, AprSST, AugSST, AprlP  highest Raq excludling WTT

ity (-n{e3])= WTT, MayPDO, SepPDO, AprUP
Variable Esfimste Pr> (1] .
Infercapt 14848  <0.0001
WTT* 0.0885 <0.0001
MayPDO 01730 01437
SepPDO 02052 00888
ApriP 0014 00088

Parameler estmates 53 mortally (-n{e3)) = WTT, SapPDO, AprUP
Vartable
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Evaluation of the time series of SR residuals, SARs, and 53 showed that
survival was related to water travel time — providing supperting evidence
that there is a significant component of the survival during early ocean
msiéenr.e that is delayed mortality, and related to construction and
operation of the FCRPS. These analyses compliment the results from the
upriver/downriver population performance model, and did not rely on an
assumption that downriver populations can serve as controls for Snake

* River population response.

'V. Modified delayed mortality hypothesis: Passage of d migrating juvenile fish
through and around the FCRPS causes delayed mortality to salinon populations that
may not be expressed until the estuary and ocean life-stage. The magnitude of

~delayed effects related to the FCRPS may vary due to ocean/climate conditions.
a. Evidence ’

The hypothesis that the magnitudo of delayed mortality is modified by
ocean conditions is pla!;.:sible‘, because fish condition can be compromised
by the effects of the hydrosystem and therefore the st year ocean survival
moderated by ocean/climate conditions. '

Williams et al. (2005) hypothesized that delayed mortality of Snake River
spring/summet Chinook became negligible in the late 19905 as ocean
conditions improved. Schialler and Petrosky (in review) found evidence
that delayed hydrosystem mortality remained high cven as climatic
conditions irproved (Figure 4). '

Evaluation of the fime series of s3 (early ocean survival), SARs, and SR
residuals showthat survival is related to weter travel time — providing
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supporting evidence that there is a delayed mortality component to

' survival during early ocean residence that is related to construction and

operation of the FCRPS. Howeve, the survival rates are also strongly
related to the PDO and upwelling indices (measures of oceanfclimate
conditions).

Figures 8-10 show the response of SR residuals, SARs dnd 53 from the
multiple regression models to water travel time (WTT) for average, good
and poor PDO and upwelling conditions: For a fixed WTT, the predicted
survival rates vary widely across the ocean climatic conditions. The
eavironmental variables that demonstrated a significant relation to these

" survival indices included Water Travel Time, April and October

upwelling, May and September PDO, and on occasion August sea-surface
temperatures, These findings for the ocednographic indices were generally
consistent with the work of Scheuerell and Williams (2005), Zabel et al.
(2006), and Nickelson (1986). However, in addition we identified that
survival rates have bien strongly influenced by water travel time through
the Columbia River mainstem projects and reservoirs.

b. Sub Hypothesis: There is a differential delayed mortality for transported, fish
from those fish that migrate through the FCRPS inriver.

i. D refers to the ratio of smolt-adult survival {mmsu.red- from below

Bonneville Dam as juveniles to Lower Granite Dam as adults) of
transported fish relative to that of in-river migrants. Using our earlier
notation, the corresponding SARs are

SARy gon-ror = Seto(l=Lr )51 4 and

M;m-»m =8,,0=L;)8, -
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Note that we assume the same natural estuary/ocean
survival (S) for both in-river and transported fish.

. ii. Dis typically below 1.0 for Snake R.iv?c spring-summer Chinock
salmon and steelhead, providing one measure of latent mortality for
transported fish, but not an absoluts measure—it is only relative to in-
river fish.. This latent mortality may result from stress experienced on
the barge, disruption of timing to the estuary, or increased straying or
fallback of adult migrants. While we cannot identify specific
mechanisms that lead to D < 1.0; we can directly estimate D, because it
relates to-the juvenile survival and SAR for in-river migrants. Estimates
of D for wild spring/summer Chinook are presented in the following

table:
Migration NMFS css
year (Williams et al, (Berggren et al.
$ 2005) (2005)
1994 . 0.68 .36
1995 i .46 ).42
1996 .08 0.92
1997 0.50 0.40
1998 043 0.55
1999 0.64 0.72
2000 034 . 032
. 2001 ~ 216
2002 . 0.44
2003 ; - 0.69

D is not an absolute measure of the latent mortality of irmspcmed‘ﬁsh.
because the overall amount of delayed mortality for fransported fish is a
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consequence of both D and the level of hydmpow—miahed delr:tyed
mortality of in-river migrants.

c. Sub Hypothesis: Passage of seaward migrating, juvenile fish through (irwiver)
and around (transportation) the FCRPS causes delayed mortality fo salmon
populations by delaying or accelerating arrival of smolts to the estuary.
i. Evidence ’
1. Seasonal Trends in SARs: Previous analysis suggests that there may be
seasonal frends in transport-inriver ratios (TIR) of SARs and D values for
hatohery and wild yearling migrant Chinook. These analyses have
suggested that TIR (and D) tends to mcresse over the migration season
(e.&- see Figure C2 in Marmorek et al. (2004). Such a pattern may reveal
one mechanism by which hydrosystem experience can affect survival
below Bonneville dam, and it can have implications for transportation *
strategy. Patterns for steelhead are not as pronounced and w-erage TIRs
have tended to be above 1 across the migration season.

Data from PIT-tagged wild spring/summer Chinook were used (Fish
Passage Center unpublished data) to investigate the consistency of
seasonal trend between-years, from migration years 1998-2003. The
method used to explore within-season variation was adapted from the

- method used in the Collaborative Systemwide Monitoring and Evaluation
Project (CSMEP) Hydro Group Data Quality Objectives process (Porter et
al. 2005) and in the post-Bonneville mortality work group for the NMFS
COMPASS modeling process (P. Wilson). The method uses an
assumption of binomial sampling error in the SAR estimates to remave
measurement error variance from total variance to estimate inter-annual
process error (environmental) variance. Instead of using data from each
migration year in the aggregate to estimate environmental varis.nale in
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SARs and TIRs, here the data ﬁOIIII each of three periods within the
igration season is treated separately. The resulting distributions can then
be used to derive estimates of, for instance, the frequency with which true
TIR would be greater than ane for each of the time periods. In this
analysis, Lower Granite Dam (LGR) is the only transport project
investigated (though the exercise could be performed for other projects).
Unlike the CSMEP and post-Bonneville hypothesis analyses submitted to
the pu@t~annevilIé group, the in-river fish used are “C1” fish—FIT-
tagged fish detected at LGR dam. The “true control” (C0) fish used in
previous applications of this method cannot be used to estimate season
trends in SARand;['lR; since a C0 smolt is not detected at LGR (or any of
the collector projects), a date of LGR passage cannot be accurately
assigned to it. Because the C1 group has typically shown lower annual
SARs than the “true controls” (Berggren et al. 2005) the seasonal TIRs
calculated here likely have some positive bias.

g * Each migration year, the season was broken into three periods based on

detection date at LGR: Before April 26, April 26 to May 10, and after
May 10. This resulted in approximately equal total numbers of PIT- .
tagged fish in each group, over the six yesr period. Summary information
from the resulting TIR distributions is presented in the table below, It
appears that TIR (and corsequently, D) increases substantially over the

season.

Period T smolts Clsmolts  Median TIR Prob TIR > 1
Before 4/26 4059 15380 036 15%

4/26 -5/10 2366 19568 - 129 59%

After 5/10 3022 15348 230 9%
Inspecting the distributions of transport and in-river SARs suggests that
although transport SAR is modestly higher late in the season than earlier

(Fig. 11a), the primary reason for the increasing trend in TIRs is that in-
river (C1) SARs decline dramatically in the middle and end of the season
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(Fig. 11b). The decline in SAR of in-river (C1) fish as the season
progresses is consistent with the hypothesis that the protrected migration
and late arrival in the estuary is in part responsible for elevated levels of
post-Bonneville mortality as a consequence of the hydrosystem
experience. '

The seasonal TIRs contain some positive bias because the true controls
(C0), which migrate through spill and turbine routes at collector dams,
have shown higher SARs than fish bypassed at one or more of the
cuﬂe&tﬂr.dams (Berggren et al. 2005). The SAR distributions for true

_ controls (C0) and smolts detected and returned to the river at LGR dam

", (C1) using the same method are shown in Figore 12. If in-river survivals
are similar for C1 and CO groups, as generally assumed, the differential
SAR is evidence of delayed mortalty for bypassed fish (see Budy et al
2002). It is also possible that the tfend in increasing TIRs may not be as
pronounced for CO fish as seen for C1 fish (Figure 11), particularly in

) years when the spill program is implemented.

A number of mechanisms may explain the temporal patterns of SARs. In-
river migrants face migration delays through the FCRPS, which may have
different consequences depending on seasonal timing. For example, later
in-river migrants may: ’
+  fiace inoreased exposure to elevated temperatures, contributing to
poorer condition upon estuary arrival )
» be further along in the smoltification process and be more
vulnerable to migration delay .
« miss the optimal window of estuary and early ocean environmental
conditions
e face increased predation rates in the lower Columbia River
mainstem, estuary and ocean

"
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Figure 11. Distributions of SAR for smolts detected at Lower Granite and transported (a)

or returned to the river (b), for the three migration periods.
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Probability density functions of C0 and C1 SARs of wild
chinook for migration years 1994-2002
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Figure 12. Distributions of SAR for true controls (C0) and smolts detected at Lower - -

Granite and returned to the river (C1), 1994-2002 migration years,
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2. SARs by Bonneville Arrival Timing: The numbers of Snake River
wild spring/summer Chinook PIT-tagged smolts and returning adults from
the CSS study groups T0, C0, and C1 were sumiarized for smolt arrival
timing based on their detection at Bonneville Diam, at Joln-: Day Dam or
trawl samples below Bonneville Dam (T. Berggren, pers. comm.), 2000-
2003 migration years. Bonneville arrival dates for smolts detected only at
John Day Dam or in the traw] were corrected for median travel times to or
from the Bonneville detector. Numbers of PIT-tagged wild John Day
River spring Chinook smolts and adults for the same arrival periods and
years were included in the summary. SARs in this case represent smolts
from Bonneville dam to adult returns to Bonneville dam. .

The arrival timing of John Day wild smolts was primarily late April
through May all years (similar to Snake River wild smolt timing at Lower
Granite Dam). A combination of delayed migration of in-river smolts and -
transportation has altered the arrival timing of Snake River migrants to the
lower Columbia River estuary. All groups of Snake River wild Chinook

I consistently experienced lower SARs (Bonneville to Bonneville) than
John Day wild Chinook within the same arrival time period and for the
season (Fig. 13, 14). In 2000 and 2001, SARSs for the earliest transport
Snnke: River groups apparently approached 10% (Fig. 13), but these were
based on small sample sizes (n<70) and the pattern did not continue in
subsequent years®.

The disparity between SARs for John Dey River and Sneke River wild
Chinook, when they arrive to the lower Columbia River at the same time,
provides additional support for the hypothesis of delayed hydrosystem
mortality, and may shed light on likely mechanisms. The Comparative

’Huadulxsmtumedﬁ'umdnwhestpmodﬁumﬁﬂhumponedmlmnmn and 1 returned
from 651 transported smolts in 2003. .
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Survival Study analysts plan to more formally investigate the SAR
patterns based on arrival timing and other factors in future years,

SAR bon-bon

to Apr Apr May1- May Juni- Jun Jul1 Total
15 1630 15 1631 15- 1631 toend year

Bonneville arrival

2000
14%
12%
§ 10%
£
c 8%
o
= o ECO
3:’ 4% B C1
2% @10
0% m JDA
to Apr Apr May1- May Jun1- Jun Jul1 Total
15 . 16-30 145  16-31 15 1631 toend year
Bonneville arrival
2001
10%
8%
6%
: B C1

BT0
®JDA

Figure 13. SAR by Bonneville arrival date and group for Snake River wild
spring/summer Chinook (T0, C0, and C1) and John Day w:ld spring Chinook, 2000-
2001. SARs calculated for all smn]t groups > 50. .
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. -Figure 14. SAR by Bonneville arrival date and group for Snake River wild
_spring/summer Chinook (T0, C0, and C1) and John Day wild spring Chinook, 2002-

2003. SARs calculated for all smolt groups > 50, Adult returns from 2003 complete
only through 2-ocean returns.
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VI. Summary and Conclusions

Based on our findings from multiple analyses, the hypothesis that a portion of the.
mortality that oceurs in the estuary and ocean life stage is due to cumulative impacts of
the FCRPS appears highly plansible. We explicitly described this hypothesis of delayed
mortality relative to development and operation of the FCRPS and variants of this main
hypothesis. We provideda sm. fmm_the literature, for the mechanisms and the
lines of evidence supporting this hypothesis.

We presented multiple analytical approaches addressing this delayed mortality for

" Snake River spring/summer Chinook. Results from updated and expanded analyses
comparing upriver and downriver population performance continued to show that
development and operation of the FCRPS was a key factor influencing levels of
delayed mortality of Snake River spring/summer Chinoole.

We developed new analyses relating survival rates for Snake River spring/summer
Chinook to FRCPS and ocean/climate conditions, which did not rely on comparing
upriver and downriver population performance. The analysis of Snake River
ﬁupulnﬁnns alone included ocean/climatic variables, nndlwnter travel time relative to
spawner-recruit residuals, smolt-to-adult retum rates (SARs) and §|.1.rvivn.llduring the
first year of ocean residence. Water fravel time increased as the FCRPS was developed,
and populations experienced a wide range of ocean/climatic conditions during the study
period. Evaluation of the spawner-recruit residuals, SARs and early ocean survival
showed that survival was related to water travel time, providing supporting evidence
that there is a significant component of the survival during early ocean residence that is
accounted for by delayed mortality, and rela.ted to construction and operation of the

' FCRPS. These analyses -cnmpl.iment the results from the upriver/downriver population
performance model. .

From this information there appears to be a delayed mortality component to survival

during early ocean residence that is related to construction and operation of the FCRPS; '
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however survival rates are also strongly related to the PDO and upwelling indices
(i wes of oceanic climatic conditions). ‘The magnitude of delayed hydrosystem

|

mortality may be modified by ocean conditions.

The FCRPS has delayed migration of in-river fish; with later arriving components of
the population exhibiting lower SARs. Additional support for delayed mortality
associated with passage through the ECRPS is provided by within-season patterns of
SARs for in-river migrants, SARs of bypassed vs, true in-river migrants, and the

" relatively higher SARs of John Day wild Chinook when they experience the same
arrival timing at Bonneville Dam as Snake River wild Chinool.

The mslﬂt-s of these multiple analyses provide compelling evidence that passage

" through the FCRPS strongly influences levels of delayed mortality of in-river migrants .
for these populations.
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Columbia River Water Management Program Final Programmatic EIS

Comment Letter No. 5 — Columbia River Inter-Tribal Fish Commission

5-1.

5-2.

5-3.

5-4.

5-5.

5-6.

Comment noted. Ecology is in agreement that continued salmon productivity is a vital
component of water resource management. The Columbia River Water Management Act
includes the development of water supplies to meet instream flow needs for fish.

! Comment noted. See the responses to Comment Letters 1 and 2 for responses to the

comments of the Confederated Tribes of the Umatilla Indian Reservation and Yakama
Nation. Receipt of the economic report is acknowledged.

See the Master Responses regarding a Programmatic EIS and future project specific review.
Comment noted.

The information you provided on stream flows is noted. Ecology does not dispute that there
is a relationship between stream flows and salmonid survival. It is known that “when river
flows become critically low or when water temperatures are excessively high, there are
pronounced changes in salmon migratory behavior and lower survival rates are expected”
(National Research Council, 2004). This relationship is documented by the Fish Passage
Center information cited in your comment and in the document by Petrosky et al. that you
provided (Fish Passage Center, 2006, Petrosky et al. 2006). However, as concluded by the
National Research Council and presented in Section 1.3.1.3, the exact nature of that
relationship, the quantity of flow and survival specific to flow, is not certain.

One of the purposes of the Management Program is to provide additional flows for fish.
Ecology will pursue a full range of options for augmenting instream flows. See the revised
Section 2.1.2.4 in the Final EIS for a description of Ecology’s program for developing water
supplies for instream flows. Also, see the Master Response to the July/August mitigation
issue regarding Ecology’s proposal to provide stream flows during critical periods for fish.
As stated in the response to Comment 1-30, Ecology’s approach to implementing the
Management Program will be an incremental one.

Implementing the Management Program is not in itself expected to significantly reduce or
eliminate existing threats to ESA-listed species, but modest improvements in conditions
could occur. Ecology will continue to coordinate with resource managers throughout the
Columbia River Basin to ensure that conditions for ESA-listed species are maintained and/or
improved through a variety of management approaches, including the protection and
augmentation of stream flows.

The Columbia River Management Act established two goals for the Management Program—
developing new water supplies to meet economic and community development needs and to

meet instream flow needs for fish. The Management Program includes projects to meet both
goals. Additional information on Ecology’s program for improving instream flows has been

added to Section 2.1.2.4 of the Final EIS.
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o-1.

5-8.

5-10.

5-11.

5-12.

5-13.

5-14.

5-15.

5-16.

5-17.

5-18.

An enhanced discussion of the effects of water withdrawals on Pacific lamprey has been
added to the Final EIS.

Comment noted.

The EIS acknowledges that storage options have the potential to negatively affect fish.
Section 4.1.1.6 includes a discussion of these potential impacts. Ecology will consider a
wide range of factors, including potential impacts to fish, when considering specific projects
for implementation of the Management Program. Impacts to fish populations and instream
water users will be evaluated during project specific environmental review.

See the response to Comment 1-10 regarding revisions to flood control management.
Ecology will review the legal findings regarding the BiOp Remand Process when they
become available and incorporate those findings as appropriate into the Management
Program.

Comment noted. As noted in response to Comment Letter 1, Ecology will continue to
coordinate with the Confederated Tribes of the Umatilla Reservation.

See the response to Comment 2-27.

Comment noted. A 60-day consultation period and a 30-day public comment period will be
held on the CSRIA VRA. See also the response to Comment 5-14 regarding the mitigation
fee.

Comment noted. Ecology has reviewed the referenced report. The report evaluates
mitigation funding methods and their associated risks for strategies like the draft mitigation
plan prepared by Ecology and the Washington Department of Fish and Wildlife in 2002 for
several Columbia River proposed permits and the mitigation scenarios presented to the
National Research Council. The 2002 draft mitigation plan provided in-kind and potential
out-of-kind mitigation actions that differ significantly from the draft VRA proposed by
CSRIA and were to be funded by a $10 per acre-foot annual fee. Permits issued based on the
draft CSRIA VRA would be based on mitigation already in the Trust Water Rights Program.
The concern about vulnerability in early years is valid for the 2002 mitigation plan, however,
permits issued pursuant to RCW 90.90 will rely on water rights acquired and placed into the
trust water rights program. In-kind mitigation required to meet the VRA mitigation standard
would be in place before the authorization to use water is given. See the response to
Comment 1-48.

Comment noted.

Comment noted. Additional information and analysis on drawdown amounts will be provided
in the Supplemental EIS that Ecology will be preparing on the Lake Roosevelt drawdown.

SEPA Rules (WAC 197-11) use the term “affected tribes”.

See the response to Comment 1-30 regarding Ecology’s incremental approach to stream flow
improvements. Ecology has worked with the Columbia River Policy Advisory Group and
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5-19.

5-20.

5-21.

5-22.

others to refine the “no negative impact” criteria. The preferred alternative is presented in
Section 6.1.9.

The No Action Alternative described in Section 2.5.1.2 is specific to the Lake Roosevelt
drawdown proposed by Ecology and Reclamation. It does not preclude other proposals for
drawdowns of the reservoir, which would be evaluated under separate environmental review.
Text clarifying the No Action Alternative for Lake Roosevelt has been added to Section
2.5.1.2. Ecology will prepare a Supplemental EIS on the Lake Roosevelt drawdown project
that will include additional evaluation of water quality impacts.

Comment noted. The discussion in Section 3.6.1.4 is intended to explain federal reserved
water rights that are additional to the tribal federal reserved water rights discussed in Section
3.6.1.3 and Appendix D.

The EIS does not specifically mention Hanford fall Chinook or sturgeon stocks. The
information provided about the health of the stocks is noted.

The inclusion of these references is acknowledged.





